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FREFACE

The Regionel Seas Programme was initiated by UNEP in 1974, Since then the
Governing Council of UNEF hes repeatedly endorsed s regional epproach to the control
af marine pollution and the management of marine and cosstal resaurces and has
requested the development of regionsl sction plens.

The Regional Seas Programme st presemt ineludes tan regions 1/ and has over 120
eoastal Stebtes perticipating in ik. It is ponceived as an action-orientad programme
having. ecancern nat only for Ethe congsequences but alse for the causes of
ehvironental degradation and encompassing a comprehenzive approach to combating
environmental problems through the management of marine and coasgtal sareas.  Each
regional action plen ie formulated according to the needs of the region as peroeived
by the Governments concerned. It 1z designed to 1link azsesement of the quality af
the marine cnyiropment and the cavses of its deteriorstion with ackivities for the
management and development of the merine and cosgtal environment. The actien plans
promote the parsliel development of regioral legal sgreements end of ection-oriented
programme ackivities.

Decision 6/13(C) of the eighth session of the Governing Council of UNEP called
for the development of an action plen for the protection and development of the
macipe and cpastal environmenl uf bthe Esst African region. As a first activity in
the Iegion, UNEF grganized in October. and Wovember 1981 & joint
UNE P /UK /UNIDD/FAD/UNESCO/WHE/IMCO/TUCK explorstory mission which visited the eight
Stateg aof the reglon Z/ in order to:

assess =arh State's interest in participeting in a future regionzl programme;

— reoneult with Govermments with a view to identifying activities that may uszefully
be included az part of a comprehensive action plan;

-~ make a preliminery assessment of the environmental probleme in the region,
imcluding the problems related tn the erwironmentally sound management of marine
end cosstal natural resources and activities influencing the guality of the
maring and coastal enviraonment i :

— epllect availaeble scientific data and informatien pertaining te Ehe development
arnd implementation of the action plan planned for the cagion; and

l/ Mediterrsnean, Kuwait Action Plan Region, West and Cantral Africa, Wider
Caribbean, Fagt Asian 5Seas, 5South-East Pacifie, Socuth-West Pacifis, Red
Bag and Gulf of Aden, East Africa and Sovkh-West Atlentic.

2/ Comorpa, Kenya, Medagsscar, Meuritius, Mozambique, Seychelles, Somalia, and
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-~ ddentify national institutions that may perticipate in implementing an action
plan once it is adophted.

The findings af the mission were used to prepare the Follewing six  gectoriel
reporte:

- UNAINESCD/UMEP: Marine and Cogstal Area Development in the Esst African Reglon.
UKEP Regionsl Seas Reports and Studies No. &. UNEP 1982y

- LUKIDOAUNEP: Industrisl Sources of Marine and Caestal PolIlutien in the East
African Region. UNEP Regional Seas Reports end Sktudies Ne. 7. UNEP 19B2;

-~ FAD/NEP: Marine Pollution in the East African Region. UNEP Reglonal GSees
Reports and Studies No. 8. UNMEP 1%82;

- WHOAUNEP: Publie Health Problems in the Coastal Zone of the Ezast African Region.
UNEF Regicnal Seas Reports and 5Studies Mo, 2. UMEP 13B2;

- IMOAUNEP: 0i1 Pollution Control in the East Afriean Region. UNEFP Regionel Seas
Reports and Studiea Mo. 10. UNEP 19823 and

- IIENAUNEP: Conservation of Cozcstel and Marine Epppyetems ond Living Resources of
the East African Region. UNEP Regionel Sess Reports and Studies Nao. 11. LNEFP
19B2.

The =ix sectorial reports prepared on the basis of the mission's findings were
used by the UMEFP zecretariat in prepering a susmary overview entitled:

- UMEP: Envirocnmental problems of the Fast African Region. MNEP HRegional Seas
Report= and Studies Serdies Mo. 12. UNEP, 1982,

The overview and the six sectoriel reports were used ag the mein worlding
document apd informatlon documenta for the UMEP Workshop on the Frotection and
Development of the East African Region {Mah&, $eychelles, 2V - 30 September 19%82)
attended by experts designated by the Governments of the East African Region.

The Workshop:
- rteviewed the environmenial problems of khe region;

- endorsed a draft action plan for the protection and develupma'lt of the marine and
coestal environment of the East Africen region;

- defined & priority progtamme of activities to be developed within the Framewaork
of the draft action plahj and

- recommended that the draft action plan, toegether with s draft r2gionel convention
for the protection and development of the marine and coastel environment of the
Fast African region and protocols concerning (a) co-operation in combating
pollution in cases of emergency, and (b) specially protected areas and endangered
gpecies, be submitted ta a conference of plenipotentiaries of the Goverrments of
the region with & visw to thelr adoption {UHE#}WG.??I&L The conference is to be
convened by UMEP in early 15B4.
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INTRODUCTION @ MARINE-RELATED GEOGRAPHY OF THE EAST AFRICAN REGIGN

1. The coastline af the Westsrn Indian Ocean includes the East Coesst of Africe
and the islands of the Western Indian Ocean: Medagascar, the Comoros, Mauritius and
Seychelles. There ia a broed geographicel similarikby inm the characteriatics of the
coaste]l areas of the continertal meinland from Meozambigue well inko  Somalia,
although the specific characteristices of the coestal sreas on the continent differ
to a considereble extent from place to place. Since Madagsscar 1s alen  generally
charecterized by rontinental-type coastal features dus fo the effects of large-scele
riverine inputs of fresh weier gnd sediment derived from its lerge upland catchment
areas, the coaste of East Africe end Madagesear cen be trested together as
continental-type coastlines. In the East African Region, these coastlines are
broedly characterized by alternating regimes nf begches =amd rocky outcrops with
fringing coral reefs, and large estuerine areaes characterized by delta formation and
extensive growth of mangroves. While the fishery resources of the continental shelf
itself tend tao be rather limited althkough by no means fully sxploited currently -
due to the generally narrcwnees af the shelves, the wangreve areas are rich in
crusteceans including eorabs and other species, which are primarily taker on a
subsistence basis in the wstlands, but predeminantly multiple species of shrimp.
These generally have their nureery areas in the mangrove forests and ere harveated
in large quantities in the shallow nearshore waters. The wetland arsse alsg serve &s
nursery and shelter areas for e variety of amsll pelegic fish opecies which are
currently Fished on an artisenal besis but which could become subject to commercial
operation as well. OShoreline areas not subject to the effects of the great river
systems are by and large characterirzed by extensive growth of corals, which form =
nore oT less unbroken quasi-barrier reef From central Mozembigue through GSomslia.
The corels gernerally protect the adjacent shorelime from erosion and also provide
the source of the caleareous material responsible for the extenaive sandy beaches of
the region, which generslly occur in veriouws coonfigurations between the exiended
river deltas. The lagoone beiween the corzl reefs and the shore, azs well as the
areas immediately outside the reefs, are aleo productive habitste for & wveriety of
rep{ gspecies whirh are primsrily taken by traditionsl weans including gill netting
and handlining.

2. The coastal zone of both Eagt Africa and Madegsacar ia generally comprized of
a rather narrow coastal etrip, from several to several tens of kilometree (km) in
width, behind which the land riees more or less quickly to highlands which commondy
take the form of elevated savannahs but are sometimes mountsinous in natura. While
in gome greas, like parts of Kenya and southern Somalie, the coastal strip even
outside Iimmediaste river besine or flood plaine is relsatively preductive for
agriculture, in cthere — Mozambique, the United Republic of Tonzania, and Madagascar
- it i= generally of marginel esuitebility for egriculture, lergely owing to such
natural conditions as unsatisfactory soil types, exireme temperaturas, and
unfavourasble seasonality of rainfall. Excepk in Mozembigus, the coastasl strip slong
the continental-type cosetlines of the region suppart no more than about ten per
cent of the national population, even wherr a major urban centre is leocated on  the
coast, such aa Dar es Salaem or Mombasa. Many secondecy wrban centres are located on



the coast, especlally ports - such as Beira in Mozambigue, Mombase in Kehya and
Toamesing (Fr.: Tamatave), Toliarz (Fr: Tuldar), and Antseransna {Diego-Svarez) in
Madegascar. Meny tertiary popuelation centree are aleo to he found on the coast -
often where they were sstablished as trade towns, freguently by Areb ‘raders: these
include Kismayu anhd Merea in Somalia, Lamu end Malindi in Kenys, and Bzgamoyo end
Tanga in lanzsnis. Thare are generally ethnie and religious distinctions bebween the
eoastal populations, meinly Arab in prigin, and those of the highlands, representing
more indigencus grouwps., Ag 8 result of such factors, much more inteneive land
utilization for agriculture and 1ivestack raising tends to occur in the interier
highlands in this subregicn, while the coastzl economy tends to ke founded on
small-scele agriculture, especielly in riverine wvalleys end pleine; ertiszanal
figheries: and maritime-related commerce.

3. The smaller islands of the Wegtern Indien Ocean - trested &8 & separate
subregion in the present report - ere actuslly guite dispareste fram a geographical
and economic peraspective, although their enviranmentel mansgement problems can hbe
conaidered together. In terma of physicel geogrsphy, the Comoros are small, rugged
volcanic islands which support a population largely of Africen end Arsb origin now
given primarily to subsistence faraing and flshing. The islends have sSevers resource
limitations and =re subject o considerable envirommentzsl strain resulting from
traditional human activities such as ebstraction of building materials from beaches
and reefs, and sgricultyral and silvicultucsl practices which result in conaiderehle
lose o©of wegetetive rcover and so0il erosion. Traditionglly the chief export end
farelgn exchange earner has heen the sale of arometic fregqrances extracted from
exotic perennial flowering planhts, gnd to 8 lesser extent other essential odlls and
spices.

4. Mauritius, in rontrest, elthough s voleanic islend, is characterized by a much
less rugged topography which has favoured the large-scale cultivation of sugac-cane.
A= = result of the encouragement of immigrant workers from Asia (mainly Indisns) to
provide agricultursl lehour, the izland today supports & pepulation of nearly a
millisn. Despite its large populaticn and limited land area, kowever, the primery
isguss for Mauritius =ppear to ke economic rather then environmental, since
homebuilding and agricultural practices here have not apparently had on undue effect
on the envirorment, including the wmarine enviraonment, gnd the immediate coestal
areas and nearshore lageons and reefs gppear to be in generally good condition.
There has been soms depletion of the limited fish end crustacesn stocks associsted
with the reef aystem, however, and preservetion of the gquality of the coastal and
macrine enviconment continves to be of special concern both in connection with
continued enjowment oF a pleazant lifestyle and with the continued growth of touriem
as & major economic activity.

. The central, most populated islanda of the Seychelles are grenitic in
cvomposition and are believed to be & fragment of a previously-exieting continental
mass. Although the rugged granitle topography of these islands makes agriculture
difficult, it endows them with = unique scenic beauvty es well s a marine potential
somewhat greater than that of the shelfless volcenic islands. These islands lie an
& relatively broad continentel shelf which provides a basls for a small-scale
commercial Fishery in relatively nesrshore waters; other shelf ereas exist not far
from the main islands; and the coralline islandzs within Seychellez' jurisdietion
al=zn prowvide resourrce-based econowic ppportunities. There is alsp 2 potential for
increased ukilizstion of larger pelagic fish stocks, especially eeveral varieties of
tng, The limited Iand mass of Seyrhelles, ite rugged topogrephy, end the economic
and aesthetic gigniFicance of its scenic resgurces creates, in addition, apecisl
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PROGBLEMS IN THE MANAGEMENT OF THE CONTIMENTAL-TYPE COASTLINES

feogrephical characteristies of the shorelines, coasgtal areas, and marine-related

upland systems

&. The chief geographical characteristics of concern in considering the effect of
land use practices on the marinre envirorment along the continental-type coastlines
are the nature of the immediate shoreline areas (beaches, lagoons, reesfs and dunes;
or estuarine areas including msngrove forests)) the patterna of human eccupancy and
mckivity in the relatively narrow coastal strip which gererally conslats of a2 gently
sloping plein; and the wtilization uf wpland ereas in ways that may affect the
coaetel or marine eovironment, especially through changed rcates or volumes of
freshwater relesze or sedimentation.

7. The chief coestal lend use issues from =2 marine perepective ere livestock
reising and agriculture in the coastel zonej the plamning, control, and aervicing of
urben development in this area; the planning ard assessment of major coastal
Fecilities sueh es  industrial projects, tourist faeilities, and ports; the
development of marine fisheries; and the consstvation of coastel and nearshore
natural resources.

8. Mozambique: Perhapz nowhere on the Fast African cozst mare than in Mozambigue
is tha effeckt of great river gyeteme felt on the coostal and the marine environment.
Simce mogt of the coast lies on the Mozambigue Chaernel it is, for the greater part,
protected From the strong forces of wind-driven waves from the open Indian (cean.
In combination. with the effects of the gouthward-flowing Mozambique current, the
relatively low-encrgy nature of the coasst facilitates the deposikion and longshare
transport of large volumes of riverine sgediment, It has alsa permitted tEe
establishment of extensive regiona of mangrove forest, reporied to total 850 km™.
The Zambezi River, in central Mozambique, 1s_one of the largest rivers in Africa and
dreins & catchment area of some 1,250,000 km™; its pesk water flow reachos as much
as 15 - 20,000 m” /sec during the rainy season from January to March. In eddition to
the Fambezi, the Rovuma River on the baorder of Tanzania and the luric River, also in
the north; the Punglie, Busi, Corongose and Save Rivers which enter the BRight eof
Sofala off the middle of the country; and the Limpopo, Incomati and Maputo Rivers
entering the Bay of Maputn, also carry large volumes of sediment iato coastal
wasters and on to the continental shelf. In ell, some twenty-five main rivers enter
the Indian Ocean alpng the Mozambigue coast.

9. Where such major rivers have not caused the formation of aoffehore sand  banks
or permitted the extension of deltas or mangrove forests, there are significant
aress of eoral-fringed coast, coestal dunes, and swampy areas protected by berrier
beachea and iglands. Fringing eorala occur south to Mocembo Bay nocth of the Bight
of Sofala, mestly following the shoreline siree the continental shelf in the north
iz extremely narrow. Below this point, and in aress not characterized by active
delts Formation, there are extensive bearches protecting mershy &reas and also
gecandary cogstal dure syatems. Barrier islanda ere fownd in the south and strings
of rocky islands in the narth, The coastline is not, however, heavily indented
except by the large Bight of Sofale; in the gpproximately 2,000 km straight distance
from Matal State te the Tanzanian border there is a shoreline of 2,870 k.

10.  Although the featurss of the Mozambigue cozst are distinet and variegated, it
can &till be compared to the other continentel-type coastlines of the region. But
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country is predeminently comprised of a low-lying platesau of moderate elevation
descending through & sub-plateesu zome to the =ea; 45 per cent of the total land
surface has an elevation of leas than 1,000 w, Similarly, for eclimatie end other
reascns, the internal ereas are not ae extenaively developad in Mozembique as in
otker countries, and fully three quarters of the total population is eaid to be
concentrated in the ecosastal area, i.e. 1in a strip approxinately 40 km wide,
especlally in the vicinity of Maputo, Beira, and other majer towns. This coestal
popletion concentration does not include the immediate coestline, however, owing to
limited agricultural potential and the sbeence of infrastructure such aa major
coastal roeds. In fact, the coastal region in genersml is characterized by sandy
soile, including riverine snd deltaic elluvial anils snd compacted red sanda. Thess
unconsolidated soils are particulecly susceptible to degradation after human
digturbance.

11. Tanzania: The coastline of Temzenia, which is primaerily characterized by
sweeping sandy beaches, rocky outcrops, and developed fringing coral reefs, is also
punctuated by extensive growths of mangroves near the mouthe of large rivers auch as
the Rufiji and the smaller, intermitient rivers. The estimsted population af the
coastal zone in 1975 was 75,000, with Der es Sszlsam then accounting For about
517,000, {The neticnal pepulation in mid-1%78 was Bome 17,165,530}, The central
coast region, which is germerally below 100 m in elevation, constitutes a etrip 13 -
16 km wide seawsrd of the 300 m contour. The gosstal strip is subject fo reinfzll st
zny time of the year, although there szre somewhet disperafe rainy seasons along the
cpasts wikh two rainfell peaks in the north and one in the south. The entire coastal
s¥ea, however, is subject Eo the pnocth-east (December-March) and  south-west
{May-[December} monecon.

12 The total extent of mshgroves along the Tenzanian coast has been put at 500
km®, primarily occurring at the mouth of the Rufiji River, but recent aiéudiaa
suggest that this Figure should be considerably reised — to include 1,000 km f‘Er
the Rufiji alone. The tatal eetghment orea of the Rufiji River is some 177,500 kn'";
ite average discharge is 1,133  /sec.

13, Agricultural potentisl in fthe coestal atrip is nol 33 great as in other =rces
of the caountry. The most productive and heavily pogpulated arsasz of Tanzaniz ocour
in the northern highlends (around Arusha and Kilimenjaro) and to a lesser extent the
southern highlands, which are charecterized by relatively rtich reddish-brown
voleenic seils. Livestock raiaing iends to be concentrated on the interior plateaux
which are charaecterized by loamy soils of moderate fertility. But congldersble
agriculture is practiced on the soils of flood plaine and river valleys, including
the cosstal strip. The fact that these sreas sre subject to pericdic flooding hasa,
hewever, made organizatieon of rural eettlement and agriculture on 2 village basis
difficult.

1l4. Kenys: The Kenyan cosstline extends ebout 450 km end the cosstal zome iz some
15-20 km in width, About a m:i.lliunzpenple live in this area, making for overall
populetion densities of 100-200/kn”. About 375,000 people live in Mambasa, Kenys's
major seaport.

15. Coral reefs fringe the Kenyan coast (1/2-2 km offshore)] except where thas

influence of river systems Is felt. Thie includes the mouthe of the lmba and Ramisi
Rivers, which sre characterized by extengsive mongrove forests, and the ares north of
the town of Malindl, where seasconal flooding by the Sebaki and Tans Rivere has led
to deposition of sediment on the beaches and in the nearshore lagoones and has also
led te mangrove growth. In addition to the river-type estuaries, there are also
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16. The Kenyen cosstal zone supports impoertent sgricultural sctivitiee including
the production of food for local consumption and the growth of export crops.
Important foopd crops include cassava, maize, and cowpeesa, with rice being grown in
irrigeted areas, marshes, and flood plains; bananas, mangoes, and pinespplea are
alec grown for domestic conaumption and for export. Cashews, coconut, and sisal are
grom: on an expork basla, end coffee is becowing incresaingly popular among small
growers. oSeveral projects exist for the expanszion of cotton cultivation as well as
the large-scaele production of other crops in the coastal zone.

17, Livestock raising in fhe coastal lowlanda is limited by the taetse fly, but
reduction of this wector through bush clearing, especially in civer plains, could
lend to increased livestock raising in the coastel zone. In sddition to mangroves,
other forested sareas still exist in the coastsl zone; some of these heve been
designaeted as forest reserves or natlonsl parks.

18. Somalia hes an extremely long coastline of some 3,200 km, of which sbout 1,000
km in the north beorders the Gulf of Aden and the remainder faces the Indian 0Ocean.
The coastline gererally rconsiztz of =3 series of sandy beaches broken by rocky
outerops, including low limestone cliffs. There are extensive fringinmg reefs a&ll
elang the coast, and although the cartinental shelf ie generslly 10-15 km in width,
it extends 50-40 km in the rorth-east. Seasons st the coast are emsorciated with the
south-weet and north-east monsocons.

19, Most of the national territory consists of dry ssvannshs, sBubject to
fluctueting seasonael and yearly rainfall, which ore widsly used for grezing of
liveetock; temperatures and humidity are higher slomg the ceast. There are no
perennisl rivers or even major rivsrs gxeept in the souwth, where the Jube River
centinuously end the Shebelle River (Uebi Scebeli) intermittently flow into the
Indian Geean. Elevated sendy bluffs on the coesatline and coastel limestone deposits
suggeat a marine origin for the non-slluvial cosstel area in the south. The sandy
socils of the coasstal bluffe have proved particularly subject to  degradation,
sapecially In connection with livestock grazing during dry periods. As & result,
large destabilized dunes have formed along the south coest; thess tend fo move
north-weel with the offshore monsoonel winds. AL present an estimated 500, Q00
hectares (ha} ares is subject to active dune aovemsnt. The shifting dunes are
threatening primary agriculbtursl Jlznd in the Fertile interriverine region and are
affecting infrestucture, such as the coastal rocad end power lines.

20. Both the Jube and Shebelle rivers provide water for =griculture in a3  fertile
interriverine region that may contain =28 wmuch as 7.5 millicn hz2 of potentially
cultivable land, of which some 70,000 he are currently cultiveted. The Shebelle
River is =0 extensively used for irrigation that ite fiow seldom reasches the =ea. In
the interriverine area, honangs are extensively cyltivoted for export by State fFarms
and large privete ogrowers, and small growers produce rice snd maize for domestic
consumption. ther fruits such as papayas &are alaa grown, especislly for the
domestic markat,

21. Medagesear: While the Malagssy coasstline and coastal zone generslly conform
to the averall description of continental-type coesklines given above, climatie
factors and the topogrephy of the adjacent upland systems are widely divergant in
different areas of the country. The north-west coast from the area of Bosy Bé to
Cap 5t. André and parts of the west coast contain the most extensive mﬂngrgve
foreats in the entire region. Madagascer has been estimeted to have some 3,200 km™ -
or sbout 300,000 he - of mangrevee in all, with speciel concentretiona st Hshajange
(Fr.: Majungs), Morondsva, Morombe and other areas, such as Nosy B#, where large



22. The north-eest, by contrast, is & mowntaincus regien with 1little hebitsble
area near the coast. Tropical crops are raised in the valleys of this region,
hewever, and the rugged coastline is indented end contains the great natural harbour
of Antseranane {Diego-Susrez).

23,  The asputh-weat is & well-watered region of coastal plains rising to savannahs,
atd supports both large herds of cattle and subsistence farming of paddy rice and
menioc as well as production of =uch cash crops sa cotion snd tobacco. There 1a an
extensive barrier reef formation, some 24 km in length, off the south-wesk coast st
Toliara (Tuléar).

24, The aoutherrmwost province, Toliarm, has completely erid conditions.  However,
it Blso harbours large cattle herds.

23, The east coast, on which lies a narrow cogstal etrip rising rapidly throuwgh
rugoed topogrephy to the central mountains, is hot and hunid and scocounts for the
greatest production ef such valuwble tropicel cropes as coffes, venilla, cloves and
sugar-cane. The esst ceoast has extensive fringing reefs and coral sond barrier
besches, behind which run & chain of legoons. These were connected to Farm  an
inland waterway called the Pangelones Cenal, which wes once navigsbla by small
vessels for some 70D km. Few mangroves grow on the east coast, due to the reletively
etergetic nature of the wavea from the open Indisn ocean, but the internal lagoons
have for the most part been colonized by herbaceous plants.

Substantive problems in the management of continental-type cosstlines

General problem: Changes in flow characteristice &nd sedimentatinn rates of
- the erosion/sedimentation/hydrodevelopment complex

28.  Perhaps the most cbvious effect of human sctivities on the merine environment
of the Western Indian Oceesn is the tremendous increase in siltation from mejor
riverse as a resuit af soil srosion, cauged chiefly by upland ectivities. All over
the region the effects of increased sedimentstion are visible to the cheerver and
have also been reperted locelly. In certain casss, quentitative estimates are
availskle concerning the scale or effects of river-borne sedimentetion.

27.  Sedimentation along the contirental-type coastlines hes bequn te change the
very nature of Lthe shoreline and the related matural systems in meny arsas. The
huge velume of sediment that iz being carried down the major rivere of the region is
elowly inereasing the formation of river deltas and other estuarine aresz and
encouraging the spread of mangrove forestsz. Sedimentary accunulations in the coastal
zone are affecting ithe natural courses of rivere, extending flood plains and
modifying the compoaltion of besaches and ace bottoms.

Soil erosion - iits characteristics and causes

2. While some soll erosion oceurs within the cnastal zene, the most algnificant
problems of =0il less are in imland areas - especially the elevated plzins or
uplends where most of the population of East Africs snd Msdegsscar is concentrated.
The ercsion/sedimentation problem is vnigue among the envirormental problems of the
reqgion ag its effects, elthough origineting primarily in sreas well inlend, are alsao
felt in importent ways on the coast.

9. Officials and othere in the reaion appear to be aware nf the rorseaenres af
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timber for commercial purposes may be great, il is cantrolled in principle hy
naetional Forestrty departments, usually through a licensing system. Howeyer, the
harvest of domestic fuelwood, althouyh poorly recorded, greatly exceede the ]icensed
or furmally recorded haryest of timber for other purposes. This uncontrolled
collectien of firewood puts great strees on snils, especislly in arid or semi-arid
aregs.

Livestock raising

35. Livestock raising, espacially in arid or semi-arid greas, can also be a2 mgjor
cause of so0il erosion through overgraring or the destabilizing effect of apimal
footPalls or tracks on spils. The drier inland or utplond aress throughout the
subregion are extensively used for livestock raising end lerge numbers of animals,
especially cattle, oare raised, largely by pastoralistsa. FAD has derived the
following figures for total numbers of cettle (1978}: (in wmillions) Kenye 9.8,
Madegascar 5.0, Mozambigque 1.*, Somelia 4.0, Tanzenia 15.2.

36, Liveetock raising has been acknowledged to lesd to serious soil erosion,
especially in drier areas and when animals ere allowed to congregste or graze near
the benks of rivers or in the vieinity of artificisl water catchments such as
irrigation works or waterimg ponds.

37. In Semelia, which derives 75-85 par cent of its export earnings from livestock
products, livestock concentrations on arid rangelands are such that a  system of
various twypes of reserves hes been created to requlake grazing. The Somall peaple
are for the moet part pastoral nomads; although they do not tend to raise snimals
near the comst, animals are broughi down to comstal areas during the tsiny season to
eacepe the tsetse Flies which proliferate in other areas. But since the coast is
quite arid and characterized by unconsolidated soils, this practice hazs contributed
toc dune destebilizetion and ultimately desertificatlon, or creation of shifting
dunes, which is widely ocbserveble gouth of Magadi=hu-

38. In Madegascar, the conssquences of widespread reattle reising in  inland
pleteaux  are compounded by the use of large bushfires ta remove thicketz and forest
to create pasturage. 0One million hecteres of cover were reportedly leoet in this way
in 1979 but officials claim that this rate was brought down to 100,000 ha in 1980.
To combat this problem the Goverrment has enected legislation with strict criminal
penalties to protect forests and teken other measures. These are diffieult to
implement, hpowever due to psychological and paliticel factors. In addition to
logislation, the Government has initieted cempaigns in the mass media and the
schoole; has taken active measures to preserve forest ecoayatems; and in other
sectors has introduced agronomic end social planning efforts including resettlement
of rural populations after scientific suitability analyses.

39. Throughout the region, livestock reising is important both for foreign exchange
end to supply basic humen nutritional needs. Ways must bte found to organize and
manage large-scéie decentralized livestock raising so that severe soil erpsion does
not result.

Rural eettlenent patterns

40. Continued growth of the Ereditionel rurel eroniomy would neceasarily place
additional stress on =il and forest ryvesources. In the =subregion, however,
digtinctive politicel and social developments have influenced the pattern of
settlement in rural aress so that even more stresz could ba nlared nn thasa natireal



41. In Mozembique, Tanzaniz, and to e lesear extent MWadagascar, wvillagization
campalgne have been instituted in order to imprave the organizatian of rural life.
Mormally, willages have been formed oh the basis of vtural populations already
existing in the immediate s&res, but in somes cases populations have heen moved
conaiderable distances or into undeveloped areas.

4z. The creation of viliege centres cen lesd to incremsed stresees on the willage
arga and surrounding coumtryeide. Concentretion of rural populstions into villages
tends to regult in overcultivation af land in the immediate vicinity of the villaoge,
sonetimes regardless of its inherent suits=bility for sustainsd agricuolture. In the
new village sector, sgriculture is intensified and procticed in o more limited ares.
But in certein ceeps adequete technicel assistance or necessary infrastructura,
equipnent, or supplies cannot be provided. As existing ereas ere depleted, new areas
near the villgge mey be hrought into cultivation or the cyele of cropping shertened.

4%. Naturally vegetakted areas aroww new villages also become subject to
intengified collection of forest products, especislly Fuelwood. livestock tend to
become concentrated within the vicinity of the village, lesding to avergrazing asnd
#oil destabilization.

Scale and effects of coaestal end marime sedimentation

44,  There are few quantitative egtimetes of total sedimentery metter delivered to
the coast although figurea on sediment load have been derived for some rivers,
uauelly ip connectien with hydrodevslopment projects. It ie believed, howevar, that
the totsl wvolume of cuntinmta]llga%arial reaching the Weatern Indian Ocean from the
region amounts to some 4.81 x 107 'm". Sedimenkt discharge through 5Stiegler's Gorge
on the Rufiji R. in Tarzaria (the site of a proposed dam) is estimated as 15-25
million t/y. Riverine discharge of sediments into marine systems becomes =@ problem
when the characteristics of specific marine aystems or the viability or economic
benefite of related human activitles are affected.

Accretion of bebchea and loss af tourism potential

#5. The Sobaki R. in ¥enya hes diecharged = large yglume of sediments that, dus to
the southwerd current elong the Kenya coast, heve sffected the beaches and corel
reefz st and near Malindi. Together with the Tana R. Ffurkher to the north, sediment
discharge from the Sabaki is thought to have had s mejor effect on the corsl resfs
of northern Kenya. AL Malindi itself there has heen considerable bearh arccretion,
reportedly as much as 300 m over the last ten to Fifteen years, with the fastest
rete oceurring within the last elght years. As = result of this acoretion the
existing jetty at Malindi hes become dysfurncticnal, the basgchfront of mejor hoktels
hae raceded, and the guality of {he sapd end webter in the Ytourist zres has
deteriorated. These reports sre corroborebted by scientific sbtudies. The recent
deposition of sediment in the arse af Malindi and rorthwards increazes towards the
mouth of the Sabaki R., oe does its orqenic content. Furibermore, snelyses of grain
elzes and mireralogicel composition indicete that the recent depogitions in the area
are of terrigenous origin, and correlete well with the materiel genereted by the
Sabakl. In oddition to effects on the beaches and shorefront, sediment from the
Sgbeki has also  been depoasited in the neerehore lageon znd on to the cozrel reefs,
which lie only about 1/2-2 km offehore in this srea, This is of speclal concern
because twe nationally-designated marine parke - the Malindi and Wateamu Marine
Matioral Parkas - are located in corel reef ereas just south of Malindi, &nd bhe
entire area from Helindl pest the Watemu park is incloded in the Watsmu Marine
National Reserve.
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46. Sedimentary accumulation near tourist end scenic sreas could have economic as
well as aeathetic effects. Tourista or recireetionalists may be unwilling to continue
coming to eress characterized by beaches or reefs that have become degraded, causing
loages in yearly revenue and jeopardizing valumbls privete and public investment in
the tourism infrastructure.

Effects on coral resfs

47. Sedimentary discharges from msajor river aystems may kill coral through
smotharing, loas of light dee to increased turbidity, and nutrification wshich leads
to growth of algee end other organisms. Sedimentary depomikions on the ssa bottom
also prevant rcoral from attaching to the sea bed and eolonizing naw aress. The
poassibility of coastal erosion showld slsc be ronsidered. Corgl reefs of the
fringing or barrier {ype protect the shorefront from the effects of ocean waves.
Lagoons between raised coral reefs snd the shore =lso tend ke zecumulete sand  and
other =ediments {rangported by wecoasstal physicsl processes, providing additional
protective meterial. Loss of the raral reefs, especislly in higher-energy orese
where mangrove foreste and steble accumulations of sedimentary materizl do not
eeeily form, cculd cause erosion of the zhoreline.

Flooding in river valleys, coastal plains, and deltas

48. Losz of retentive wvegelation and stable scils in catchment areas and
accumulation of sediment along the course of major rivers can causs flaoding and
consequent loss of agriculbural and settlement potentisl. #loeding mey happen in
highlemd valleys, as in the plstesu around Antananerivo in Madagascar, but usually
occurs along the main channels of rivers and near their mouths. The area of
Antenanarivo, with a populetion of more than 700,000, is subject to eevere siltation
pf rice paddies and periodic flooding by rivers. Such severe sediment accumulsation
problems, even in highlands, are related to the grave erosion problems in the
country. Soil loss of 260 t/ha/y have been recorded in the area arcund Antensnarivo;
in the comnlry as a winle, watershed areas have been found regulerly to lose 25-40
t/he/y of s0il, and s much as 200 t/ha/y in highland areas.

L In Tanzenia, changes in the flood patiern of the Rufiji R. were first noticed
in tha 1%40s and the pattern in succeeding years has confirmed e more rapid peaking
of river level after rains. This is jinterpreted es resulting from incressing
deforastation =znd erogion in the river basin leading te Faster run-ofF, Increased
flomding in river valleys, extending to coastal pleins end estuarine regions, could
adversely affect agricultural potential in the subregicn and create hazards to human
life. Increased incidence and magritude of floaods on major rivers could effect
traditional sgriculturel practices im Flood plains as well ss threaten ths viability
of irrigation systems and related intensive sgriculture. An incressed fleading cycle
could also incrpase sediment discharge at the mouths of rivers and under certain
conditiona could affeck marine life Ehrough eudden massive inflows of fresh water.

Effects on the characteristics and productivity of estuarine aress

20,  Probably the most important marine resource generaetsd by the eatusries of the
tegion are the shrimps that have their nursery areas in the mangrove forests. It is
generally agreed thet the ocourrence of large shrimp populations requires externsive
wetlands, and in this region, mangrove areas. Other marine species of commercial
value also rely on the estuaries; there are signifFicant catehes of small fish and
alan crabs in or ofFf most of the estuaries of the region.
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aend cther biologicel productivity. The estuaries constantly derive organic end
mineral meterisl from inputs of sediment, snd slowly releass soluble comporents and
gsolids into cpastel weters, Proglonged high rates of sedimentation can alsoc  provide
@ basis for the continued growth of esatuarine areas into deltas that provide en
extended trensition rone between river and marine systems. The extension of deltes
prevents the oocurrerce of 3 process of ecologicel succeesion by which such areas
are slowly converted into firm ground and cen mo longer provide a strong basis for
merine productivity. Thue, Iincreased aedimentation From inland sources could in
certain ingtances actuelly have beneficlal effects on estuarine productivity.

Dapopsition of sedimentary material on the continental ahelf

32. Like the establishment of deltas on the coast, the deppsition of sedinentary
material on the continental shelf, outside cnrel reef and coral sanhd area=s, can have
beneficial effects on marine productivity. Similer to  the orgenic matter that
accumulates in eatusries, muddy sea bottoms provide nutrients for marine species,
including shrimp doring their adult stage.

3. Extencive sedimentary deposite are located off the mouth of the RuFiji R-  in
the Mafia Chamnel 1n Tanraniay at Scfala Bank on the wider partion of the
continental shelf off Beira in Mozambique and in desp waters of the Mozembique
Chanrel, both resulting from zedimentation From the Zambezi R.; alormg the norbh-west
and west coasts of Madegascar; and to a lesser extent in sssocistion with other
rivera in the region. All of these depozitional areez sustain shrimp populetions.

54. Significantly increased sedimentation from the major rivers could al=o have
adverse effecta on Fleheries, however, including shrimp. Over-rapid discharge of
riverine sediments intoc ocean weters can reduce light penetration and Intezrfere with
phytoplankton preductivity. Accumulation of asdiments on the sea bed cen result in
the creation of lserge areas of unconsolidated bottom subject to turbidity and the
formation of sand waves. These conditions can actuoally reduce biological
productivity and interfere with fishery efforts.

Depositicnal end srosional regimes at the shoreline

55, Increased sedimentacy discharges from terrestrigl sources into the coagtal
marine epvironment can result in the forpation of delts-type areag and aceretion of
beachea. Very large accumulations of sedimernt can, however, 8sc burden underlying
epdimentary strata as to cause areas of the cnestal zone to subz=ide, This procaszs,
which has been reported for the central cosst of Mozambique adjeining the Bight of
Scfala, can lead te cosstal eroeion as local eea-level risess. In the case of thixs
region, which ig eharacterized by some of the greatest tidal fluctuations in Africe
(.3 m at Beira) and other strang netural forces, locsl sea-level chenge could have
great effects on the stability and configuration af the cosstline.

Siltation affecting hydropower facilities and irrigation works

56. In many paris of the world, especially Africe, siltation elong rivers haz
threataned the viability of exiskting hydropower dems and brought inta question
whethaer potentiel hydropower rescurces could realietically be developed. Fast Africa
has & unique hydropower pokantiael that is only beginning to be dJdeveloped. Massive
sedimentation From aoil erosion in catchment areas could threaten this development.
Feasibliity etudies of dam projects in the reqgion now commonly include enalyesea of
probeble siltstion et dam zites, as well sas mlong river channels,. Irrigation works
can alec be affected by siltation. Some irrigation works along the Sheballe R. {l=hi
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Effects of mejor hydrodevelopnent projecte on regional cosstsl and marine
ayotems

57. Large hydrodevelopment projects on the mejor rivers of East Africe and
Madagescer, for hydroelectric power generation, drrigation, or flood contrel
purpoess, could affect their flow and sedimentation rates. Such projects would also
change the characteristics of the river valleys and flood plaine and permit the
extension of aystemetic sgriculture by providing water for irrigatione These changea
could have major effects on the pattern of human activity in the coastal zome and on
conatal and marine natural resources.

Major hydrodevelopment projects

5B. The rivers of Eest Africe rise #{rom nerrow coastal lowlasnds into  wpland
savanneha angd mountains to their points of origin in the lakes of the Grest Rift
VYalley system, including Lakes ¥Yictoris, Tenganyika, and MNyasa, and other wplend
catchment =aress. The major rivers of Madaga=car slso origimate in large upland
catchment areas and mostly descend through the Western C(entral Savahnahs to the
Mozambique Channel. The combingticn of abundsnt weter resources in the highland
areas, large natyral cetchment areas, and long dropa through s veriety of ferrein
towards the cpast creaies great hydropower patential. Lerge hydrodevelcpment
projecks on the major rivera cah aleo be justifFied by neede for flood conirel and
irrigation. Such projecta in the sgsubregion include the Cabora Bassa Dam  in
Mozambique, the S5Stiegler's CGorge area project in Tanzania and the Bardera Dam
project in Scmalis. '

Changes in flow cheracteristics and sedimentation rates

58. The dams could exerciee a major controlling effect on the flood cycle, except
that thiz Ffactor may bs diminished by managewent of the projects primarily to
provide electric power. Deposition of river sediments into the dems will prevent
these sediments from reaching the sea, but may cause the rivers below the dam to
pick up more gediment, thereby tending to scowr river botkoms, cerve benks, and
create gorges in their lower reaches. This could cause a certain contractlon of the
flood plaina. fut sedimenta lifted from lower reaches of the rivers would prohably
not be sufficient to replenish the lpad previously carrcied by the river from the
highlands to its mouth or delte. Thus the amount of sedimentary msterizl sntering
the ocean may alsoc be reduced and delte Formation may be zlowed or stopped
altogether,

60.  Another congequence of dam construction ig the effect of water management for
hydropower and lirrigetion purposes on the spawning snd growth cycle of merine
orgenisns in the estuaries. As a result of deliberate water management decisions at
the dams, the flow of fresh water may be cut off, delayed, or reduced during periods
that are criticsl for marine species. The reduction of freshwater inputs, either on
g seasenal or permanent basis, may also lead to intrusion of salinity further up the
mouths of the rivers, affecting estuarine habitat. On the other hand, irrigetion of
new areas near the fresh/ealt water interfece in g river plain could reduce salinity
.in these areas and redice the extent af the productive estuerine tramsitiongl =zone.
But further jintrusion of galine water up rivers sz a result of lesmssned freshwater
flow could aleo lead to ealinization of egricultursl fields thet depend on  river
water for irrigation.

a1, Hﬁzamhique: Fishevies officiels in Mozambique are concerned about the effects
of the Cabors Basea Dam on the delta of the Zembszi K., which pravidea the primery
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partinl damming at Caebora Besse, inecreasing salindity has been noticed in the
marginal agriculbtural region alohg the river. The spread of plants sdsplked to saline
conditions, including mengroves, in inner delts and setuarine arsas has also  been
observed. Delta building has apparently also stopped or been aseverely reduced. A
lowered weter level hea also been noticed in the delta, No effects on the shrimp
harvesk have yet been felt. '

&2, Tenzanla: Studles have been performed on the possible effects of damming the
Rufiji in comection with the Stiegler's Gorge project, Phese ine of which was
originelly scheduled to be completed in the yeer 1990 but has now been pastpaned to
2000. Jaline penetration into the delte of the Rufiji hes been found ta reach 5-40]
kn in various conditions, and it is thought that this intrusien would be reduced by
the proposed dem, whlch would even out the flow of the river at a feirly high level.
As  for the puter areass of the delta, it was estimated thet after the effects of dam
einplacement were transmitted downstream, there would be & continuing recession of
ahoreline 2t a rate of as much a8 1 m per yesr.

&3. DOFficiels purrently believe, howavar, that theese changes would rot have major
effects on marirme life, even though the estuary of the RufFiji, with its extensive
mangroves supporte an inportant shrimp =tock.

64. Kenya has significant estuaries abt Vanga, Mombasa, Miwspa HMide Creeks, the
Sebaki and Tama River mouths, and in the Lamu archipelago. Only the Tana and Sabaki
Rivers of the HKenyen rivers dreiring inte the Indian Ocean have been dammed oc
sppear to poseess a hydropower potential. There are small shrimp fisheriez in
northern Kenya based on the estuaries and offshore banks of the Lemu archipelage and
the Tona end Sebeki Riverz. 0On the Tame River, damming has been reported to have
noticeably reduced siltation at the mouth of the river; merime fisheries in the ares
seem, however, to be improving.

65. Samalia: Marine productivity in Somalia differs from south to north. The
estuary of the Jubs {Giuba) River is located in the south and a seasonal upwelling
charscterizes the north-east coast at the end of the south-west monsoon period. As
these distinctive bases of marine productivity become betier understood, different
types of manegement messures will probably have to be underteken For each.
Protection of the estuarine areas in the south do not sppesr to have been accorded
officlal prilarity to date. In fact, for the most part, the water of the Shehelle RH.
is extracted before the river reaches the sea. Although the Juba, which originates
in the Ethlopian highlands, bas s constant flow at ite mouth, thiz may be affected
by the Bardera Dam. At present, the probable envirommental effects of the Barderno
Dam are not well wnderstood, although ootside essistzrce has  been obteined to
inquire irta envirenmental Factors, ineluding dosnstream effects on the estuary of
the Jubha. The Juba is khnwn ko earry a8 large volume of sediment, amd Ehere s =
ghrimp fishery around its mouth.

Agricultural developrment in river valleye and fload plains

&66.  In Mozembique several projects are under way to expend systemetle irrigated
agriculture in river valleys, especially for the cultivetion of paddy rice. Large
arpgags ore already dedicated to rice cultivation in Zambezia Province, and seversl
efforte are being made, with outside assistance, to bring new areas under
cultivation, It ie thought that the totel rice-growing potential in the country is
some 240,000 ha. large projects have besn commenced in Chogu:, about 50 km up the
limpopa R. from the &ea, where 16,000 ha ere being converted to ricej in Mopeia,
about 120 im wp the Zembezi R.; and in Cabo Delgedo Prevince. In Zambezia Provioce,
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over-irrigation which has raissd the water tsble and brolken down the freshwater
lenss There is a need for pareful managsment of the river and estuarine ayatem +to
prevent such losses of agriculbtural potentisl.

&7. In Tanzania, water fram the propesed Stiegler's Gorge dam would provide
irrigation for intensive agriculture, including expanded rice cultivation, in the
lower Rufiji river valley. The proposed dam eite is about 210 km from the ses; the
flood plain below thia point is 10-20 km wide and ghout 150 km long, ending in &
crescent-ahaped delta about 80 lgr wide. The Flood plain has traditionally supportsd
both subsistence end cash crop farming. Treditional methods have largely, however,
given way to more intensive, village-based agriculture, especially on the fringes of
the flood plain. Construction of the dam could ameliorate the Flooding problem that
has prevented the development of swstematic agriculture in the plein. It could alsc
provide 8 regular source of irrigation water. for areas that are now bevand the reach
of the floods or only intermitkently watered by the river.

&58. In 3omalla, completion of the Bardera Dam could result in the creation of as
much as 220,000 he of irrigated asrea, although realistir sstimates ranage from 180 to
200,000, Mevertheless, the costs of realirzing the great agricultural potential
connectad with this project ere extremely high. Ancther project linked with the
promation oF inten=zive sgriculture of irrigeted aress in Ssmalis is the eonstruction
of a tiwrea plant with a yearly output of 50 t/y. Thiz plant exceeds prasent needs fer
urega, gince the exieting irrigated srea totals only some 56,000 ha. Econoeical
experts of the producticn are zlso unlikely because of the high eosts of producing
urea from imported heavy oil.

Problemz in the management af the coastel zone

£9. The coestal zone along the continental-type coestlines of the region is
generally not a3 bheavily populated nor es extensively utilized for agriculture or
livestock raising as the more productive highland areas. The general climatic and
geplogical characteristicz of the region still, howsver, meke the manegement of
these activities in the coastel 2ene problematic. Because of the link with maritime
transpartation and histerical patterns of cultural contack, wajor population centres
and certain industrial Facilities are usually located on the cosst. The coast also
supports the small but economicelly aigniFicant population who rely on fishing. The
constal zone, 1in eddition, contains important netural rescurces and offers specizl
economic opportunities.

Rurel deyelopment in the coastal zone
Treditianal agricultural and livestorck raising practicee!

7.  Rurel papulations in the coastal zone, as alaewhere, tand to practice shifting
cultivation, with new areas heing subject to clesring =nd planting in & regular
cycle. Bushfires are ofter wped for land relearing in commeckion wikth this
traditicnzl practice, in coestel areas sz well., In Mozambique, bushfires, or
guemara's are reported to be partirularly severe on the coast. PBoth the systematic
depletion of new areas for their latent agriculturel potertisl and sssociated
burning are of special concern along the coast because they can lead to
destebilization of fragile coastal scil structures such 2s Lluffe end dunes. In
Mozambigue, small gerdens, known as shamba's through much of the regqion, are also
roukinely establisbed along the banks of streams and ponds, and in interdune areas.
This practice ie also observable along river banks in Kenya, aznd probsbly opecwrs
throughout the region. Livestock ralsing can also be especially destructive near

.. it
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Meanwhile, the development of the infrastructure necessary to support aystemetic
agriculture, including irrigatieon, hes been slow in ceming.

Urban development in the coastal zone

¥B. Throughout the subregion urben cenkres =re located on the cosst. These
include primary urbanh centres that heve served s national capitals, such as Maputo,
Dar ez Salzam and Mogadishuj major port cities such as Mombasa, Relrs, Mehajange,
Tollara, and Toamesina; and tertiary urban centres, often founded and developed in
connection witk patterns of trade and settlement in periods prior to independence.
Fopulations !n the coastal zone outelde the major urban areas, are generally growing
no more guickly and sometimes considerably more slowly than overall naticnal
populations.

Mew urban growth ecentres

79, Small urban areas on the coast cceasionally experience accelerated growth as =2
result of special cosetal or marine-related economic circumstences. The autstanding
example at present 1s the tawn of Malindi in Kenya, which is experiencing rapid
population growth es o result of the expansion of btouriem in .thies s&area. This
explasive growth of the permanent populaticn hes resulted from direet employment in
the towurist industry (approximetely 2,000 jobs) and associsted services such as
handicrafts. It hes severely taxed the ability of local euwthorities and the privete
ssctor to provide adequate housing and public services. Mo sewage ayatem exists at
presents meanwhile, septic tenks are being conatructed and many residents also use
pit latrines, which authorities recognize es a potential health hazard.

80. A physical plan for development of the town has been adopied, including
economic development and diversification. An industrial ares has been set aside by
the Municipal Council which is administered by the Kenya Industrial Development
Authority. An area has a&lsg heen created for osmall-scele ifndustries. Other
necessary facilities and infrastructure sre alsp being created; for “example, =
slaughterhougse has been eztablished sbout 1 kn inland-

Al. The tremendous growth in Malindi 11lustrates the difficulties small
municipalities on the coast may have when they become subjected to rapid population
growth linked to tourism or other zpecizl economic situations related to cosstsl or
marine development. In Kenva, where touriem is Bs vet centred hetween Mombaze and
Malindi, there is a pragpect eof further growth of the touriat areas. Lamyu mey become
a target for tourist expansion in the future. Future growth ereas for Eourism on
the kKenyan cogst include intenaified development in the area between Mombasa and
Malindi and the Kwale area south of Mombasa.

Intermediate Urban arags

B2. Smaller urbah centres on the cosst have the problem of general iurben growth
and alaa experience difficulties in upgrading and expanding their limited existing -
infrastructure. As 2 result, sanitary conditions may be poor and other municipel
seryices inedequste. In Mombasa, however, Kenysa's major port city , attempts are
being made to ratiomalize the process of urban growth and to increase the service
orea of municipal infrastruocture.

B3.  Most of the housing in Mombasa is of the local, Swehili, type, although more
space-intensive buildings are found in wlder neighbourhands on the Islend end some
substential Family residences are found =slong the shorelines. Unplamned housing
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Pepulstion may reach 700,000 by 1726, The growth of the urban population is expected
to occur moetly in the Mainland areas of the city. A practical land use
configucation for a much enlarged eity populetion of one million spreading along the
three major roada was developed in the Mombasa Skeleton Plan of 1975, which is
intended to gquide govermmental authoritiss in their plamning, granting af permits
and investment decisionsa

4. The economic foundations of urben life in Mombasa are meritime commerce, large
industrisl and enecgy fecilities and small workshops, and tourism. As the numbera
of permenent residentz and visitors increase, retall trade and the service sector
can be expected to continue to expand.

85. The primery lend use and resoyrce conaervetlon probleme eppear fo be to  plan
the expension of new areas in order to presecve urban amenitise and prevent
unesnitary conditiens from cccurring, and to upgrade and expend existirg publie
ipnfroptrueture such as sewerage end water supply and meintain a level of public
garviene such as solid weste dispneal without exceeding limitations on existing
equipmert and facilities. Only 17 per cent of the entire population of Mombaza 1s
currently connected to a centralized sewerage and treatment capacity, for example,
all imn one section of Mombosa Islsand. Elsswhere septic tanks and snak pite are
used. Treatment of wastes in the municipal syetem is only primary (sedimentation)j
liquid effluents are discharged sbout 0.5 km out to sea end sludges sxe trucked to
the nmunicipal dump site - & landfill in what used to be a saltmarsh or tidael flat -
and spreed. A feasibility study hee been performed on construction of additienal
municipal sewage capacity for the West Mainland, however, and work - is expected to
begin in 1982, wikh finencial support from international lending orgsnizations.
{5ee. glso WHO/UNMEP: Fublic health problems in the coastal zone of the Eset African
fegion. UNEP Regional Seas Rep. and Stud. Mo. %)

B4, In the absence of upgraded infrastructure, the potential for wabter poliutieon
and unsanitary oconditions in Mombasa is great, especially due to the fact thet it
almost entirely surcounds internal water bodies. (Tt hes a sherasline of fully 250
km}. Sprawling setlklements cutside the central part of the city, Furthermors, could
interfere with scenic and conservation values.

Lerge urban centres: FPhysical plennding, publie services, and secial policy

87, From the land use pienning and resource conservebion standpoints, the key
igsues Ffor large urban ceatres sre to keep pace with the rate of population growth
in plenning urben expansion, to exercise regulatory authority over key development=
that pould affect the gquality of urban life, and constantly to upgrade and expand
public services including senitary aystems so that the carrying rcapacity of the
urhan and surrounding environment iz not exceeded.

A8. [Dar ez Saleem hzs sxperienced extremely rapid populstion growth, which reached
032,000 in 1979, Consequeptly housing is the critical development problem, since
the informal employment sector sppamrs to be able to continue to sbsarb the rapidly
growing populetion.

H5. As e result of the rapid growth of squatter settlements there is little
clearly defined growth pattern for the city ss & whole; growth has primarily
occurred elong mejor roads, especially the road towards Morogoro. A previous master
plan, developed in 1968, projected urban expansion north-south along the coast, but
in fact growth has occurred teo khe west and elong the mejor roads. A potential
urbar corridor is alsc appearing tc the west of Dar es Salaam along the highway te
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population away from Dar es Salaam. Corridor develcpment along the major roads is
alsn being encouraged by a tendency of higher-class residente to establiah
neighbourhpods outeide the city boundaries and to comoute to the city.

90, Accommodation of new residente in the future will result in both infilling of
the existing urban area end in such extensicns of urhanized sreas. Infilling of the
existing urban esrea could result in & populstion in this area of neerly a millien.

9L, Apart from directing the pattecn of growkth, planners in Dar ee Salasm have the
difficullt tssk of providing for the redevelopment of existing urben areas and
upgreding and extendiing municipsl services including infrastrocture. Municipel
infrastructure in Dar es Salaam is yenerally insdequate for the city's present
size; it is also subject to maintenance deficiencies. The limited road system
perhaps accounks For the tendency of setbtlements ta follow majar existing roads
which previde the only transportation links, Mote problematic, however, is the
sbsence of sufficient municipal sewage treatment capacity. (See paragraphs 94- 101
of WHGAUMEP: Public health problems in the eosstal zohe of tha Ezst African Reglon).

9. Maputp is also subject ko a high rate of population incresse, with wurben
population estimated today at 770,000. The city haa been subject to large growth of
population in uncontrolled settlements surrounding the "conczete town" of the
central planned ares. For details on the nunicipal sewerege syatem ses paragraph 75
of the WHOAMER report cited shove.

93. In the unplanned &ress, huwan sctivities around resfidential structures and
footpaths ampng the houses tend to degkabilize the sandy soil; this leadsz ta heayy
loss of sail through surface run-off during heavy reins. S5ince Maputo is largely
gituated on bluffs slowly =loping to the peg, it 1a probeble thal large arounts of
a0il are transported to the Bay. Although these sediments would probebly be vastly
autweighed by the contribution frem rivers, they could cause inshore siltation as
woll as carry coliform bacteria and even heavy metals or other pollutants into
nearshore arees of the Bay. :

?4, A lLand Law has been adeoptad which generally esteblishes a collective system of
lend tenure and provides for officisl a&pproval for residentisl development. Mo
requlations have been promulgated as yet, however. Physical plans exist for urbar
areas, especially Maputo; which are formulated on the nationel level throwgh the
current Matieongl ODirectorste far Housing in the HMinistry ofF Public Works and
Housing. These plans are implemented by the executive councils of the cities. Within
national capacitiss servicee are being provided for sxisting and rew unplanhed avess
in the cepital. There lg, however, a policy favouring decentralization of population
so that coneiderabls resources are being devoted ta upgrading infrestrueture in
rural aress.

%5, Magadishu: The current population of Mogsdishy is ebout 350,000. Unlike the
other capital eities on the coest in this region, Mogadishu dees not appear to be
eubject to a large Immigrstion from rural aress causing the spread of unplarne:d
areas. Mpat of the housing in the eity appears to be of o permenent nature, with
stone wWellzx fashiored from aggregotes with limestone morter. The physical layout of
the city appears to have heen dictated by its transportetion infrastruckture, which
is generally adegquate for a city af this size. (See map VI.) Town planning proper
iz only beginning in Hogadighu, with the delinesfion of arese For future industrial
use and residentiel expansion.

. Lend within Ehe wurben eres, as elsewhere, i& under natiorel ommerships
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the Iocal authorities. Some squatbter setilement ie reported, but enforcement is
reporiedly rigorous snd the number of squatiers small.

7. Mogadighy has abenlutely no sewerage at present,. There are plane to deyvelop s
sewer system , but officizls would prefer fo avoid discharge inta the ocean  and
favour dispersal on land followsd by reuse of domestic wastes in some manner. For
futher detaile see paragraphe #8-90 of the WHO/UNEP peport already gquoted.

%8, [Despite ite rcoastal location, the city of Mogadishu and its residentz, exeept
for s minority, do not appear to take full adventsge of the amenities of life on the
coeat . The beaches and reefe are of fine quality, but there would sppear to be &
tandency to dispose of =olid wastes, including miscellepecus artirlesa and slao
orgenic matter, off sewwalls or on to beaches, reducing emenities at the shoreline.
There appears to be little ertiganel fishing ectivity immediately off Mopgadishu,
although forelgn visitors repert catches of skipjeck using handlinez just offshore.

99, The traditionel Arab style of house construction utilized requires axtensive
mining of limsztone from encient ceorel beds under the ceoestnl dunes in the vieginity
of Mogadishu. Mining of limestone is wisible in dunes in the rorth of the city on a
lahour-intensive basise and south of the city in shallow beds using bulldozers. In
the north, firing kilns have olso besn constructed in the dunes to  accommodate  the
limestone that iz quarried in the area. These activities have devegetated end
destebilized the dunesa in these areas. The Goverrmenk is reportedly drafting a  law
to control these prectices.

Major Fecilities in the coeatal zore

100. A variety of major facilities are lorcated in the coastal rzone, uwsually 1im
connection with the wgse of coastal waters For trensportation or waste discharge; or
proaimity bo cuastel naturs®! resources. The careful siting of such facilities,
asgeg=Ement of their effects, and the evaluation and management of existing
facilities are of concern because of their potentisl effecte on  the marine
anyirorment =nd coastzl resources.

Industries (See alsc UNIDOSUNEP: Industrisl sources of marine and rcoastal
poliution in the Eest African Region. UNEP Reg. Sess Rep. and Stud. Ma. 7}

101. UOwing to the state of development in the subregion and the historieal pattern
of primary nstursl rezources production, reglonsl industries, including thase near
the coast, are fer the most part sgro-industries for processing agriculturel
producta. These 3Industries include sugar mille and molasses plants; cashew husking
works; pineapple cenneries} rice mills, copra drying Facilities and a wvariety of
other Ilight processing or export preparation facilities for other crops such ag
groundnute, coffee, cotton and sisal. Most agro-industrial plants do not entail
special environmental problems such a= the relesse of exotic subastances} they can,
however, make Jlarge rontributions to the biochemical oxygem demand (BOD) of
receiving waters due to the discharge of lerge quantibies of organic matter. In the
case of sugar, most of the mills in the region how appear to be using all or moet of
their arganic wastes (bagasse} for tha production of energy st the plent by burning.

102, Cement plents are in operation at several places zalong the coast, including
Mombaga, Matole (the port of Maputo), and Dar es Salasm. Apert From envirprmental
problems with the dust and other particulate matter released from these plants, they
are often located on the eoset to teke sdvantage of limeastone deposite there. Cere
should be taken to ensure that the quarrving eof limeatone in connection with the
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103. Chemical plants are aelso located in seversl places, including Mombasa and Dar
ez 5alsem. These plenta create a3 denger of toxic effluents containing complex
orgenic subatances or heavy metals being released inko rivers or coastal waters. The
consequences of release of chemicals from these or other facilities could be
particularly severe in estuarine areas, where they could tend to be cycled betwsen
sediments and the water column.

104, Textile plants, often gquilte large, are lorated =t =evaral cosestal points,
including #Mombesa and HMaputo. In Dar es 5Salsam, sffluents from the textile plaent
several kilometres inland are chennelled into the Mzimbaze Creek vie a8 draipage
ditch into & zmall stresm. Textile wasfez may contaln toxic dyes, including heavy
metals, which should be assessed as to their effects on the aquatic environment wend
exposed human populationa.

105. Fieh processing plants sre loceted at various ports and =mmall-scele industries
are to be found sll over the region in coastal towns and cities, These industries
mostly involve the Fabrication and sssembly of consumer produwcets, or the fashioning
of hendierafta. Some exiremely locelized pallution may oceur from these activities.

10&, Mogadizhy has a special problem with an abatteir oh the shars, the wastes Fram
which are apparently drawing sharks through & hole in the reef, to neershore water.
This has regulted in & number af shark abtiacke in this area, which was Mogedishu's
most popular beach- '

Touriat facilities

107, Kenya's coestel tourism has been called "the workhorse of Kenys's tourism”
because of jts dependability wvear to year snd because of the number of tourists
gecommeodeted.  The other comeste] =ress in the subregion are not nearly as advanced
in the development of tourist facilities. Mgst Governments at present, in fact,
appear rather undecided about the development of tourism. Nevertheless it must be
recognized that tourism, while potentially linked to social problems-and, if not
managed carefullys not an effective contributor to netional revenues, can
potentially provide an econowic basis and rationgle For the conzervation of coastal
resourcee and the preservation of local traditions.

10B. Sop while only Kenya appears to be aggreseiyely pursuing coastal tourism at
preeent, other Govermments 1in the regian are making some provision for the future
development of tourism. Mozambique, which doegs have 2ome touriet facilities, ia
formulating regional plene for tourist development in Belem, Macubi, and Punta do
Or. Tanzanis hag eome cogstel Fepilities, including hotels just outeide Dar es
Salasm C(such as - at Kunduchi Beach) and a lpdge on Zenziber, and is contemplating
accepting further investment. Somalia plans no Skete investment in touwrism, but
will allow privete investment iF approprizste. Madagascar has a traditional coastal
resort area in Nosy Bé, but the Government does not appear to be promoting tourist
investment particularly, although several facilities still exist in this eres and
there is a constant, if small, stream of viszitors. Extrenely limited facilities
aleo axist in other coastal areas, largely for business visitors, including the
seaside towns of Toamasina, Toliara, and Antsersnana.

Porks

109. Major port= on the coast are generally seeociated with either primery or
setondary urben centres. For the most part they do not appear especially polluted,
except when occasional spills of oil have occigred. The section of the Pangalenss
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refinery. Liktle expansion of ports, or creation ef new ports, ie plenmed in the
region, exeept where major development of the mineral resaurces of the interior or
coast or offghore wakers ds anticipated. Thus Beirg may experience considerabla
expansion in the future when the Tete coalfields up the Zambezi River are davelopsd.
Vilanoulos in Mozambicue may have a new port developed te accommodate the proceesing
of natursl ges, including fertilizer producticn, that ie expected in connection with
development of off- and on-shore nabtural ges fields in this area- Ih Madegascar, a
new port 1s being plerned to raplece the existing port of Mahajanga, which has
become unusahle due to the large volume of eediment enterlng the part From the
Betsiboke River.

Enesrgy facilities

110. Several refineries exist on the ceast, st Mombszsa, Matolz (Maputo), Der es
Salaam, end Toamasina, which poss obvious dangers for the coastal environment.
Moreayver, oil spill prevention eguipment is extremely limited and contingency
capacity, including spill control and clean-up facilities, is not available on site.
{See =lsp IMD/UNEP:; 0il poe?lution cantrol in the Esst African Region. IMEP Reg.
Sems Rep. and Stud. No. 10).

Fisheries development

111l. 1In genersl the periphery of the Indian Gcean, @nd esgpecially the Eastern
African grea, are characterized by primary biologicsl productivity lower than that
of the nther oceans, except for certailn, previously mentioned, feyvoured loeations,
owing to the narrow rcontinentmsl shelves. {S5ee olsg IUCHWAINEP: Conservatbion of
coestal snd marine ecosystems and living resourcea of the Eest African Regicn. IMEP
Reg. Seas Rep. and Stud. No. il).

112. Casstal fighery potentisl in the region is therefore limited and the major
figharias peoour in =shallow shelf areaz for shrimp; in pearshore wetere snd in
egtuaries for emall, including sm=zll pelagic, species; and on and neer reefe faor
reef fishes mnd demerssl species. The Western Indizn  Ocesn i=, howsver, also
characterized by the presence of schools of highly migratory, or lerge pelagie,
specles, especially small tunas {benito and skipjack}; these cauld form the basis of
an offehare Fishing induskry.

11%, FAQ compiled estimabtes for totel marine Fisheries production by the countricss
in the region, which illustrate the currently wvery limited cabches; these are
reproduced in the annex to this report.

Enhancement of ertisanal fisheries

114. Several types of artisanal fisheries exist in the subregion, and generally
employ asitogetier several thousand full-time fishermen in each country. Methods
uged include seining, gill netting, handlining, dropping treps, or constructing
weirs. .

115, Owing to the veriely ofF habitels Fished and the distance hetween scattered
fishing areas, the marketing of local fishery products derived from the artisanal
fishery ie limited by trensportetion and other infrastructural deficiencies. The
rnatiohal Governments in the region have therefore emberked on varicus progrommes to
improve the situation. These predominantly include the formation of fishermen's
co-operatives to channel governmental aseistance to fishermen. Fublie commercial
enterprises have alsc been esteblished to provide centrel reeception and marketing
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11&. Becauss of the technigues used in the arkisanel fishery, thers iz 1ittle
prospect of overfishing, although certzin eress, such as nearchore reefe, can be
fishad ta the ppint of depletion. The artisanal teke of certain species, such as
shrimp Teturning to their epawning grounds in the estusries, should perhepa be
limited when maximum return would be achieved by en orgenized commercial fishing
effort that exploited these species et the mest appropriate time and place.

Improvement of commercisl fishing opsrations (See alsa FAQ/UNEF:  Marine
pollution in the East African Regicn. IMEP Rey. Seas Rep. and Stud. Ho. 8}

117. The commercial fishing industry in the subregion is primarily for prawmns. A
large by-catch of fish is sssociated with prawn haryesting by trewlers:; in Kenya
this ratch is opcasionslly marketed. In Mozambigue the by-catch, wostly caught by
foreign wveesels engaged in joint wentures with the Mozambican Govermment, usually
does not reach local mackeks.

118. Commercial fishing operations in the subregion are restricted by several
Factors, but there sre prospecta, based on a nomber of currently underexpleoited
epecies. Some of the small pelagic stocks in the aree may justify commercial purse
seining. Unexploited stocks of deep demersal fFish exist, for example, in deeper
shelf areas off Mozambique, and thers are known to be several species of deep-water
erustaceans in regionsl waters, including deep-water shrimp, lobster and ershe

119. Becsuse of the difficulties that ere present in expanding the commercial
fishery, 4t would appear inadvigable to make sighificant public investment wuntil
inproved scientific informetion is cbtained. For unfamilier species, the market will
also have to be tested concerning the acceptability of the product &nd  promotional
afforts msy alse be required. Finally, expansion of the local commercial fishery
would invelve inveatmenlt in both iImproved wvessels and gear, and subatantial
upgrading of fish processing end storage facilities in major ports (as well as
allocation of port space te Fishing vessels).

The regional shzimp fishery; cther crustaceans

120. For the most part, the shrimp stocks are caught in shallow contipental shelF
arsas just off major estuarine syetems. The ehrimp form swerms nesr the shelf where
they are harvested by trawlere. In several places in the subregion 1t is thought
that. meximwe susktainable yield (MSY) fgr the shrimp flshery has been reached and
that additional fishing effort would tend to deplete the resource. In general, a
variety of regulatory approachea aere used, inecluding determination aof total
zllowable catch (TAC) on an ares-wide basis, sessonsl and ares closures, aond
rextrictions on gear, such as minimum net aize.

121. 1In Madagescar, on the north-west coast, shrimp are harveated sz11 tha year in
shallow waters on the continental shelf abouk 5 - 30 m in depth. There i= a
regtriction on amount of teke and certain area=, thought to be gpewning aresg, are
cloged during the perind Decenber - Fabruary, Detalled records of landings; which
ere concentrated at Nosy BeE, are being kept by the Centre National de la Recherche
Océanngraphique (CNRD) located there, and ares-specific and total mathematical
estimates ere being mede of sustainable yield. It ie thowght, however, that overall
the fishery is currently operating at MSY. About 5,000 t/y are harvested in all.

122, 1In Mozambigue, shrimp cetches were probshly 6,000-7,000 t during the period
1974-1%76 but apparently declinred ta under 2,000 in 197B. Shrimp exports have
historically asccounted for about 10 per cent of totel export earnings and emounted
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companies are &lso engaged in the fishery. There is alst sonme amall-scale Fishing
for local conswnpticon.

12%, 1In Tanzania the extensive wangrove aress of the Bufiji Delta and the off=hors
banks of the #afia Chennel erre believed +o possess & mean potential annual
productivity of 2,786 t. Total catch amounts to about 7F15 L, most of which s
derived from the delta and not the offshore area. It is Lhought, therefore, that
cunsiderable scope exists Mur the expansion of Lhis fishery.

124, In Kenya there is & amall shrimp Fishery with under ten medium-sized trawling
vesgela 1nvolved, mostly in Ungwana Bay north of Melindi at the mouth of the Tana
River. Catches of some 7 t/month per vesssl are recorded, with 3 fish by-catch of
perhaps doukle that.

125. In eddition to shrimp there ares other exploitable crustaceans in the
gubregion. Several hundred tonrnes of lobster are caught eannually slthaugh there is
prabat:ly a potential for s few thousand. There 1 &lso & wvery large potential erab
stock in  the mangrove forests: in north-west Modageecer aelone it is thought that 2
208 tonne yearly harvest mey be possible, while only some 15 tonne=s are caught  per
year currently.

1%6. Far the shrimp fishecy, the primsry concerns of the States of the gubregion,

from the point of view of socio-economic planning and resource conservation, are to
tEry to increase local zconomic participation in the shrimp industey and to prevent
overfishing or other damaging  harvest practices. The extent of foredign
participation lowers the ability of the Goverrments to ecbtain reliable information
on  the fishery, to observe fishing operetione znd enforce correct practices, and to
participate in downstreem ectivibties such az processing end merketing. For other
cruatecean species, the chief difficulty seems to be in marketing the reletively
small quantitiee available (lobster) on an export basis, and in  providing
infrastructure and developing 2 locsl market for khe more plentiful speciss (ereb).

Conservation of comstal respurces

127. Seversl cakegories of activities that affect copastal resources have been
discussed jin this section. Mention should also be made, howsver, of cectain coastal
features themszelves, which warrant spscial protection becauze thelr degradation
colld result In the Iceae of economic &and other valuees. Public educatian and
improved enforcement efforts could help in all theae gategories,

Freventicn of svercutting and conversion of mangrove forests

128. %Several ccastal activities cam lesad fo the destrouction or conversion of
mangrove forests. Mangroves are cut to provide construction msterials, such as
poles, as well as to produce charcoal and firewood for domestic uwse.  Although
throughout most of the region officisls recognize the importance of preventing loss
of mangrove forests, there continues to be 1llegel cutting of mangroves.

122. Mangrove areas are also aocesionally converted into =malt  produckion  ponds.
Marngroves hawve been eonverted for this purpose just suteide Maputo, and recently

galt production in a mangrove ares was axpanded rmear Kunduchi Beach ocutside [er es
Halasm .

13G. 1In view of the impartant functions of the mangroves in marine peaductivity,
¢gpecially for shrimp, it is important that their cutbing sand conversion be
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Preseryvation of amenities

131, As coastal populaktions grow there ie increzsed strain on the smenities of the
coaskline, inclyding the unspollt characteristics of beaches and other open ereas.
The quelity of Iife in coasstal urben areas will become subject to increasing stress
from population growth end the difficulty of providing adeguate infrastruciure.

Protection of the lamndscape

132. Expangion of economic activities in the coastal zone can apoll views in scenic
arwag. Mineral extraction Facilities, including rigs for recovery of oil and natural
gas mnd aseocieted industrial plants, as well as other structures, can degrade Lthe
gesthetic resources of the coastal zone both for local populaklons and tourists.
Development of naturel ges fields end essocisked liguifaction or fertilizer
production Tecilities ot ¥ilwnculos in Mozembigue, for  example, rcould affect the
svenery of this visually interesting arez. Cara should be taken in the siting and
design of facilities slong the cosst 80 that they oo nat intrude unduly upon
featuras of the natural landscapes. '

Conservation of rare marine species

133. Human activities end residence on  the roast threaten certein rare marine
gpeciesz that, 1n addition tn belng of scientific interest, are & natural legacy of
the region. These include bthe dugong and several zpecieg of sea turtle, as well as
colourful reef fishez, shells, and corals, especially in marine areas of
recreational interest. Measures should be -teken to protect these spscise Ffrom
interferenca by man.

Protection of caaatal dry forests

134, Dry foresks, somelimes limited, exist in the ooastal sirip throughout the
subreglon. They will be threstened increasingly din the future by clearing for
agriculture and settlement and Ffor collection of Fuslwood &nd  construction
materials. Conservation measures sghould be Eaken to  preserve them as wildIife
habitat, scendic assets, and an important fector in tke preservation of soil erosion,

Protection of ses dunes

135. Huwman activities near the coast, including ‘sgriculture and liwestock raising
but also simple human movement, may destebilize ses dunes, potentially Ieading to
coastal erosion. This problem has been observed in southern Mozambigue, for example.

Protection of lagoons and bDarriler islands

1368, Barrier islands and their internzl lagoona are 8lso very Emensltive to human
activity, espercially construction, as well =g to men-induced changes in water
cireulation. The biclogical productivity of the lagoon weteras of the Pangalares
Canel 1in eastern Medsgascar, for example, is reported to hove disappesred as a
result of construction and sediment accumuletion cutting off interchange of legoon
water with the sea. Adverse effects have alsp been noticed in barrier islands and
their lagoons in southern Mozembique. Weakening of such protective formationz could
leed to hazarde during etorm periods.
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Environments]l co-ordination and conflict rasolution

142. Several nations in the region have recognized the importence of giving Ethe
envirammental perspective an institutional representative at the nationsl level. In
Kenya the MNational Environmant Secretariet hse bean formed in the Ministry of
Natural Resourcez and may become asutonomous im connection with the pessage af
organic environmental legislation in the future. In Tanzania consideration heg been
given to edopting a similer structure end meanwhile a de facto interagency committes
hes been formed and meetes on a regular basis under the guspices of the Ardhd
Ministry. In Somalia a National Envirorment Committee hes been organized on en
informal basis, with multiple agency perscnnel in attendence; the committee has
apparently not met frequertly, however. In Madagascar there is an interminiaterial
HAR commibtee which serves an sdvisory role, and Formetion of a special commission
an  industrial pojlution is contemplated. 1In Mozembiques, although no regular
interagency co-ordination mechaniem fer the environment exists, regular consultation
is reported to ocour among national agencies concernlng murine issues, specificelly
invalving the Secretery of Stete for Fisherles when fishery resources or habitats
could be affected by planned developments. Experience in several rcountries has
shawn the uiility of reguler interagency consultetion both on & generel besis and in
Tegard to particular projects, especielly with respect to potential impacts on
marine and coastal resources. Thess caonsultztions could be made more effective by
establishing & formel conflict resolutian wechanism zs well.

Speciel planning mechanisms

143. In addition to overall interseckoral eo-ordinetion and physical planning,
gpecial wechanisms may be applied in particular casss to co-ardinate the actions of
governmentael bodies. Certein geographical aress could be delinseted for special
treatment or specisl eo-ordinetion, Similarly, diffezrent arees could be classified
inta & aystem of protective restrirtions ranging from national parke to wvarious
qualified reperve statuses.

Co-ordination with local government, the mixed sector, and private
crganizations

144, In addition to co-ordinetion at the national level, the orderly = conservatian
and development of coestal and marine resources will requirs co-ordination betwean
national Governnents and local bodies in the coastal zone, State enterprises and
gimilar organizations with interests in the development of merine and cosstal
resources; and private entities with holdings or interests in these resources. In
these countries with political structures alengaeide the 5Stete administrative
structure, there will also be problems in co-ordinaeting technlcal or administrative
decisicns with pelitical processes. The special case of the wmixed sector economic
unit, with goverpmental support and authority but with development functions
resembling those of the traditional privete invester, muet alsc be considered
especielly carefully.

PROBLEMS IN THE PLAMNING AND MANAGEMENT OF THE SMAEL ISLANG ECOSYSTEMS

145, The snall jislsnds of the Weatern Indian Oceen have limited coastal resgurces
which are subject to a much higher level of ditect human utilizetion than ths
continental-type coastlines. On such small islande nearly every major human
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Geographic characterization of the amall islands of the Weatern Indian Oeean

145, All the swmaller islsnds in the region share severe constraints on  land,
especizlly 1lsnd =suitable for agriculture and residential conatruction; other natoeral
regources; and weter supplies. The terrestrial resource base is esseptislly limited
to its agricultural potential and forest products. There are no significant mineral
deposits o any of the islsnds under consideration, except for aggregates (eand and
gravel}, and guano found in certain outlying areas subject bto Msuritilan or
Seychellian  jurisdiction. Their remote oceanic locations present  severse
trangportation difficulties snd limit energy supplies. Yet the islends offer
choaracteristic and pleasant lifestyles besed on their abundant scenic resoureces.
There ere limited opportunities for the developwent of marine fisheries. And touriom
offers potential revenues and other contributions to the national economy, as well
a8 g vehicle to increase interrational cohitacte.

147. The Comoros heve perhaps the most severe resource limitations, especially in
view of their oemsll size end relatively large population, These limitations are
campaunded by the scarcity of developable land due to the geology of the islends.
The Compros are volcanic izlande of varying age thet have formed as 2 result of the
movement of a centre of volcanic ectivity through the morthern Mozambigue Channel.
Their vyaried topogrephy and eoil characteristics refleet thie formetion. Grande

‘Comore is dominated by the voleanic shield of Mb. Kerthele and ie characterized by

rapidly rising wolcenic slopes cut by stream-beds. Soil is shellow and water tends
to run off guickly, limiting the weter supply evailable for human use. The cosst is
rough and largely formed of low cliffs of volcanic rock. Beaches have histordcally
been limited in extent. The shelf sround the land mass drops off skeeply on all
gides to the asea. Therea 1s & narrow coastal strip in some areas which is
occasionally szaturated by surface run-aff and in zame spots sustaine s small growth
of mahgrovesd.

148. The ciher islands of the Comoroe are considersbly more eroded &and  are
generally characterized Gy steep mountain slopes and deep yzlleys. The coastlines
contain Flatter areas protecited by fringing reefs, and the submerine shelf is
broader. Little =and exists on the shoreline at present. Soll is desper on these
ielands, and because of the nature of the underlyving rock is also mere productive
for agriculture. Water supplies have historicelly been more abundant due to rainfall
being retsined in vegetated uplands. The island of Mayolbe, still administered by
France, it nld enaough to have developed en internsl legoon which produces the
highest fish catches in the islends, end alsg provides s protected anchorage.

149. A teble presenting basie information on surfsce ares, rural land use,
population, and populetion density for the islands has been drawn up by Latrille and
Subréville (I1977).

150. Apart from subsistence agriculture and some fTishing, the Comoren economy, as
already stet=d, has traditionsally relied on the export of specialized agricultural
crppe  ~ historically s soiece of perfume eesence called ilang-ilang, ond
incressingly on cloves. Vanille &nd coconute are slso grown, o5 well as emall
amourts af coffee and aronatic plantas. Subsistence farming and other human
grtivities puk a considermsble strain on the natural resources of the islsnds, The
culkivation of reinfall rice, notshly on steep mountain slopes, results in severa
eroeion of upland areas. BSand is taken From beaches end coral from nearshore areas
Tfor regidentisl construction,  depleking the besches snd corel reefs of their
bialegical, =mesthetic and " protective values. The collection of wood For firewood
and alsc to prepare ceral For use as lime can lead to deforestation. These effecks
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expected to double before the end of the century. In 1977, short—term populstian
grawth and settlement difficulties accompanizd the repatriation of about 18,000
Comorans from Madagascar and the need to regettle about 500 femilies due to an
eruption of Mt. Karthala.

151. Mauritius has a surface area of 1,885 kmz, sccoutting for nearly all of the
naticnal territory of some 2,040 kan". The populaticn is extremely 1§rga for an
island of this size, some 895,471 in 1978, making for e densalbty of 481 R

152. The topography of Mauritius is generally Fayourable for agriculkure and  about
half the surface of the island is planted in sugar - some 67,400 ha. Highland
plateaux unsuitable for sugar s=re now devoted to tes, and some higher interior
sectiona contain large forest reserves which provide water catchment.

153. Dwing to its good agricuyltursl organizetion and the generally high level of
education and economic development, few of the populstion are engaged in full-time
aubsistence pursuits. {(The economically active population in 1972 was satimated et
233,227).  The problems in Mauritiue relate to the development of & viable economic
bese for its large population, Except For ite egricultural potential, Mauritiue is
poer in netural resources. The single crop, sugar, &ccounks for three guartera of
itz foreign earnings &nd cocupies 50 per cent of cultivahle land. Energy resources
have not been discovered, elthaugh the islend's sugar industry is  energy
self-sufficient based on the burning of bagesse (sugar cane residuss) and elso sells
electric power ta the centrsl grid. Mevertheless the lack of natural rescurcea and
shortage of energy have led to chronie balance of peyments problems resulting in
external develuakion and internal inflation. The foreign exchange situstion haa
been helped by the aggressive developrent of s tourist industry which is now the
second greatest contributor to pational revenyes. '

154, Mawritius possesees extensive and Fine coral send beaches that afe protectad
by fringing reafs which surround nearly B) per cent of the islend's perimeter.
Since historically the pattern of development in Mauritius has been dirscted by
egriculture, there has not yst been major reeldential develcpment et the coast, As
a result the coastel grees generally remain open a8 a seenlc and recrestional
respurce for residents end visitora.

155. Mawuritius' commercial centre is Part Louis, the islend's wonly port. Export
processing zonses for industry were crested here in 1971 to facilitate economic
diversificetion, but such industries are having & difficult time et present due to
stagnant international trade conditicns, competition and protectionizm in the
developed countries. At present, fully 44 per cent of the populetion live in the
urban ares which extends From Port Louis, through Plaines Wilhelms, to Curepips in
the centre of the island.

154, In sddition to the main island, Mauritius administers several dependencies,
e.g. the island ol Rodriguez (population of 27,842 In 1973), with 2n area af =nma
104 km”, surrounded by a coral reef on which fishing and agriculture are enhducted.
The dependencies of Agalega end 5t. Brendon are two small islands associeted with
commercial fishing pperations. Mauritius also bhas jurisdietion ower the Chagns
Archipelage in the Czntrel Indien Dcean.

157. Seychellee consisis of a cluster of mainly granitic islands, the chief island
being Mahé, and & large number (neacly one hundred) of outlying coralline islands.
The total populetion i3 about &3,000 and of this fully 93 per eent live on Mehé and
ite nelghbouring islends of Praelin and Le Digue; 40 per cent of the tokal
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158. The granitic character of the main islands presents special problems for urban
and residentisl development end for agriculture. There is an extreme limitation an
pokentially developsble land, including land for egriculture. 0On Mahé only about
1,000 hs are cultivehle and even here the soils are generglly poor.  Beyend bhis
area s=steep rocky slopes make residential eonskruetion difficult. The agricultural
prospects sre somashat bebier on the islends of Praslin and La Digue. In addition,
the Goverrment hopes to develop agricultursl projects on the outer corailine
islande. Export crops have- traditionally included copra and cinemmon hut these have
been declining in recent ysars; small crops of vanills and bea are also grown.

152. The preblem of limited developable land has constrained the growth of the city
of Victorie. Just prior te 1975, & major reclamation project was completed adding
considerable arsa in the centrel district and providing space for a number of publie
facilities dincluding & aports stedium. A new port was developed in cornection with
thia projecta.

1&0. Thers is @ cosstsl strip around parts of Mahé, including the ares  Just
south-east of VYictoriz. A certein amount of urban development is occurring in this
sres, including light industrial facilities, residential development, and public
facilities. (Other coastal areas have physical potentisl for residences or tourist
facilities, especially South Mmhé, but deyelopment is restricted by the shortage of
dependshle water aupplies on this pert of the island.

16l1. Sinee 1975 touriem hes been the main compenent. of the domestic economy.
Taurist arrivals reached 78,832 in 1979, but declined to 71,762 in 1980, 8 9 per
cent decline primsrily sttributed to higher trevel and destination costs and the
general world economic recession. Hotel beds in all categoriss of service numbered
2,726 in 1980; one major hotel complex is currantly heing constructed on Hzhdé bot
further private investment in hotels on the island ie being diaccureged, apparently
for environmental ressons, and investors are heing directed to the neighbouring
islands, especially Praslin. The Goverrment iteelf hopes to develop tourist
facilitiess on some of the outer islands.

182, The outer coralline islands of the  Soychelles, which are largely
underdeveloped today, account for Fully ore half of the surfece area of the
archipelage. They are flgt end relstively ferxtile, producing one third of the
Republic'a copre crop. Covernment policy is to develop the outer ialande for
agriculbure esnd fisheries by resident settlers; the Islande Development Company, a
parastatal, was formed din 1779 to this end, and infrastructural improvements have
been undertaken. Sustaired development of these falands for agriculture could lead
t¢ contamination gr breakdown af the undergqround water lens, end cere must be tsken
to presercve the fregile netural sysbtems of these i1slands.

163, Although its land Tesources are very scarce, Seychelles has jurisdiction over
an extensive marine argsa which may provide the ba&la for an expanded fishing
industry. The maln 1slards are situated on a 27,000 ke~ continental shalf, the
Banks Reafz, with & d%pth rarely exeeeding 80 m. This area ie part of the country's
nearly I,000,000 km~ declared exclusive economic zane. In addition, thers are
Fishery resowces in the shallow waters in the external and internal lagoons of the
eoraliine 1slands. - These rexnources ace ussd by the local populatione an zome of
these islands. In other cases, such sg Aldabre Island, lorsted over 1,000 km away
from the main group at the entrance to the Mozambique Channel, the development of
resource-based activities may be curtailed by congervation congideratiene. Aldabra
is the home of a vast number (over 150,000) of land tortoises, and possesses a fine
internal lagoon snd tropical Fauna and flora littla affected by man.
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Coh=ervation of natural reasources

Conversion of coastal natural areas

l64. PBecayse of the small size of thepe islands, their natural resources are
perticularly subject to lose as a result of humen activities.

l&5. The abselute limitaticn on land on the islands and their generally restrictive
topography result in natural areas being converted to agriculturel or urban use,
uced for other purposes such a3 industrial and teurist fapilities, or removed from
agriculture for a varicty of other reasons. 8ut natural areas, hoth alony the cosst
and inland, provide & rumber of veluable attributes: wildlife habitat; aesthetic
appcal; weter catchment, flood prevention, and eroelon cantrel functions: and in
cartain casea = filter for wastes resuiting from humen activities. Mangrave areas
are especially important in terms of these Functions, since they retain water and
soi]l releassd during Etorms; afford o hebitat for tish and crustaceans, as well as=
other wildlife; and provide a stabilizing structure for wunconsslidated mugdy
sedimenio.

166, Very few mangrove areas currently exiet in Mauritius, There are however
limited pockets of mangroves, especislly fn the sast where they are sustoined at the
mouthe af rivers which provide sediment inputs, especially during heavy rainfall
periods, There appear to be few activities threatening these sareas at present,
aince they sre not currantly subject to developmant.

167. 0Onh Mshé in the Seychelles, oh the other hand, extensive mangroves uzed ko
exist on the porth-east coast of the island, from Anse Etoile to Pointe Cascade,
Many of these aereas have disoppsered as = result of a variety of activities,
Reclamatien and urban conversion claimed the mangroves in the vicinlty of ¥Yictoria,
and continuous smell-scale reclamation is pracesding, under permit, by shorefront
residential owners.

148. Another, lerger, remaining concentration of mangroves occurs directly across
Mahé Island at Port Launay peninsule, or the borders of the Port Launay Natlunal
Marina Park.

162, In the Comaros some mangrove acreas exist on the different islands. 0On  Grande
Comors, mangroves occur in the occasionally saturated coastal strips  which
accumulate rainwater snd sediment after storms. On the other 1slands, with their
fletter tidal zones, mangroves can s&steblish themselves at the shorefront. In
certain areas, where sand hes been remeved from beaches by humsn sctivity ar  whera
beeches do not exist or are subjeet to rapld deposition of sediment From upland
sctivities, mangrove pockets sppear to be expanding. In the Comoras the mangroves da
not  currently appear to be subject to e great emoumt of deliberate human
disturbance.,

170. Apsrt from mengrovea, which tend to grow in transitional rores betfween river
and surface rcun-off water and the sea, other vegetation at the shoreline cen asrve
important functions. Yegetation on dunes or the foreshore can stsbilize ocean sznds
and prevent erosion by wind ar waves aspecially during storm periods. In the
Comoros, there is congiderable =ystematic collection of firewood on all the islande
that would not appesr to allow plentiful vegetation te grow even along the
coaskline. On Mahé and the other main islands in the Seychellea, there has boen a
tendency to cubk vegetation betwsen the coastal roed and the sea. The Goverrment has
acted to prevent clearing ceawsrd of the cosstal highway and is elso developing an
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to ke 8 recognition of the importance of vegetation in the coastel strip for

-preventing wind and wave erosion, as well as for limiting the penetration of fields

adjacent to the =ea by =alt spray. Tenacious plants are present on dry sand areas
on the foreshaore and eonsidershle stands of casuarina have been planted close to the
sea ag & windareak,

171. Apart from the immediate coastline, coral reefs and salt marshes are among
onthar areas which should he protected for their natursl wvalues. Land uses adjoining
puch areas should alass be regulated to the extent necessary to preserve their
ratural values.

Shoreline alteration

172. The limited construction sactivity on the Comoros and the  relatively
high-energy conditione on  the coastline in Mauritius have prevented alteration of
the shoreline cxcept in the immediate vicinity of urban areas. In the GSeychelles
there ia & tendency to locate public infrastructure, such as roadsy and alse private
residences, right at the edge of the ses, because of lend scarcity, the gesthetic
eppeal of shorefront residences and thoroughfares, end the low-energy conditions at
the coestiine. This has resulted in congiderable alberation of the shoreline
including the canstruckion of seawalls at the base of coastal roads, around public
landfills, and adjecent to shorefront residences especislly where there has been
reclamation. Scouring of the beeches near the seawalls can be observed, indicating
that these elterations Bre causing SOME eTosion.

Sand, gravel, and coral extractiaon

173. The removal of sand and gravel from beaches snd nesrshore arsas  foo
construction purposes, as well es the extrection of coral from cosstal reefs, can
lead to chronig erosion of the coastliine es & result of loss of the energy-diffusing
effects of send and the shelter provided by resfs.

174. These processes all appear to be well advanced in the Comaros. Comorans
follow the Arab skyle of stone howsing, fashioning their permanent houses out af
concreta blocks, wheh these are available, or lava rock= cemenied togebther with =
mortar of limestone derived from coral. The high demaity of population on the
tglands results in considerable strain aon availakle gand and coral r©esouTces. Faw
beaches remsin on any of the islands, although there are reports that beaches
existed some time ago.

1?5. The method of hendling coral appesrs to vary somewhat between islends.
Everywhere it is collected from offshore sourees, in increasingly deep sreas,
nowadays by diving. After collection it ds burned to cecover its emorphous
limgstone content. The method of burning differs from place to place, but in all
cases appears to be responaible for considerable utilizetion of wood.

1754. 0One cen only speculate sbout the results of such systematic exiraction of zand
and coral. Some effects ere already cbservable or infersble, howsver. Yery fow
actual beachea exist on any of the islspnds, &2 noked. Former reef areas and
nearshore lagoons have been transformed inte mud fleta, especially in Anjouar. This
would appear to have resulted from the combination of depletion of sand, taking of
coral heads, and the build-up of terrigenous sediments washed down From the slones
68 a4 reauit of soil erasion. In clher areas, ercsion by the s=a hes begun to affect
the coastal rosd such as the cne west of Mutsemudu on Anjouan. This may result from
the loss af the protective Functions of fine-graired beach mnaterials and the
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17¥. Given the traditionzl method of congtruction in the Comoros and the acute
shartage of building supplies and hard currency with whieh to import prepared
building materizls, it is difficult to see how these straing oh marine casources can
be mllevieted. A demonstration project ia being conducted on the usa of puzzalane,
or qraund lava roek, Ffor an aggregate; several trial houses will be constructed
using this material. Another pessibility is construstion bsing clay bricks.  Same
rlay deposits exist on the ielands, esperially on Moheli.

178. GSame taking of sand from beaches has occurred in the Seychelles but  ateps
were, and are, being taken to prevent edverse effects. Sand was extracted from
Grand Anse bezch for several ysars et a rate of about 35,000 t/y. There has
repartedly heen a partial lass af the beach as a result. There are several other
sources of sand and gravel in the Seychelles currently being expleited, including
both terrestrial and shallow water marime saurpes in the north-east. Existing
legislation reguires & permit for extraction of sand between the low and high tide
lineg; the Govermment plans o extend this landward to cover extraction from the
coastal plain, whers many excavated aress are cbgervable.

179, In the Seychelles, there is & programme ta identify offshore sources of
limestone. Little research has heen dons to date to Find of fehore subrces of sand
and gravel, although sandy areas bave been discovered on the caontinentzl shelf in
cannection with fishery survey work,. Mo detailed acoustical surveys of potentiaml
submarine reserves of aggregates have yet been undertaken, nor hes economic snalysis
of the possibility of relying on offshure socurces.

18t. In Mauritius, terresiris! deposits of marine sediments are exploited by
licensees wder the s=superyision of the Planndng Diviaion. Sand is syatematically
scraped down to the ground water Ievel and then the zrea is receovered and replanted.
There is no recovery of send depogits From the area between caastal rTeads and the
sed, and areas &are chosen s0 as to minimize the possibility of cosstline
destabilization or the reesulting ultimste coastsl erosion. A large quantity of
aggregates - some 800,000 tannes of coral sand - are used per year for construction
purposes in Mauritius.

Agricultural and silvicultural practices on slopes

181. [Due to limited land end pre-emption of certain potential agricultural lands,
steeply aloping &reas are used for agriculture on some islands. Thiz practice can
leed to acute and chronic eseil ereeion in upland arees, to landslides and other
hazarda including flooding of lower erees during heevy storms, snd to siltation of
reafs and nearshare areas.

182. In the Seychelles, for exampley numerous cuts in the steep hillsides are
observable on Mahé and the other main ialends, resulting from agricultursl and
gllvicultural practices in thesc areas. Some higher hillaides are wsed for
cinnamren or tea cultivektion, especislly by lease from the Gavermment, and these
prectices appear Fairly conservative of soil. In lower =reas ofher eagricultural
activibies have been tried, howsver, sometimes leading Eo eevere scil erosion.
There is a requirement of terracing of egriculture on areas with & slope exceeding
2% per cent, but this reguirement seems too lenient to hsndle the problem
completely. On Praslin eand Curicuse there is evidence of bushfires even on  higher
glopes. The Government has bsen encouraging the growing of mshagany =5 a
replacement tree in certaln aress; this species may provide better retentive
qualifies Lhun uther fropicel hardwoods, but its planting must be preceded by
clear-cutking.

PRI
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18%. In Mauritius, certain eroaion problems heve bgen experienced, but  they are
curreptly of a localized nature. fome reseerch has bean done intc the cecurrence of
goil wsrosion, largely based on general agricultural suitability criteria and also
fleld observations. In general, there was significent seil erosion only wheore the
land weas in mixed crepping, and little where suger-cene, a soil-conservetive crop,
was grown. In sddition, proper cultiveiion practices faor cane, including contouring
and uge of cane trash to coyer the s=pil durlng exposed periods, could almest
entirely eliminate erosion gessociated with this crop. -Generally, the erosion
problem in Mauritius seems limited.

184. Visuml inspection of the beachez, external logoons and reefs reveals 1little
terrigenous gediment acewnylation. It is reported, however, that the effectz of
sroesipn are noticeeble at the eutlets of rivers, especislly in the aftermath of
gtorms when reddish spediment plumes are obeerved. The aources of these sediments
are primarily upland agrieultural asreas and especially land on the sides of roads
and in cleared and developed areas.

185. Although the loss of sgil particles doss not appear to be severs, the Joss of
goluble nutrienta through surface run-off may present & problem that could affect
the state of the externzl lagoons and reefs. There gppears to be some nutrification
of lagoon end reef, indicated by the preserce of holothurisns end algze as well es
sea-gregses. It is not known vhether this condition ie neturel or has appeared
recently. The large-scale and continuous use of fertilizers on sugar fields could
provide the source of nutrients received inte the lagaona. However, there may be
cther causes of these phenomena, including discharge of household wastes or leachate
from septic tanks by hotels and other developments on the coast.

186. 5Spil erpsion has reached crisis dimensions in the Comoros, especially on
Anjouan. The denudation of the soil on the upper mountain slopes has slready lsd to
loralized water shorteges as streams heve become intermittent; and iz apparently
threatening the viability of fringing coral reefs and creating mod flats 1in  lagoon
areag., But the nost oevere lose is, of course, to the productive potentigl of the
land itself.

187. The worst problems on the islends are found op Anjouan and Maheli, 8s s result
of historical factors which caused the pre-emption of the agricultural aree of best
poutentis]l for perernial erops grown For export. As a result of the pre-eniption and
the ahsolute shortege of primery land, subsistence farming has been forced up the
hillgides, where it dis precticed on wvery steep slopes right up ta the tops of
mounkaine. Although some terracing is present, slopes steaper then 30 degrees are
cultivated without terraces. The primery crops grown in thig way are bananas
{23,000 t, 19565), cessava and other roots (23,000 £) snd rain-fed rice (2,800 t), as
well as other vegetables and fruits. Peradoxically it is precisely the export
crops, which are primerily perennial shrubs and trees, that would be suiteble for
the marginel areas. Government intervention seems to be called for so thet the
limited agricultural resources of the island are optimally ussd, in order to meet
the goels of both export earnings amd internel food sufficiency. Programpes are
also renquired to improve cultivation technigues in ell areas, including the export
gector. Latrille and Subréville (1977) have drawn up useful tables showing the
dimeneiong of the land utilirzation problems in the Comoros.

Congtroction and residential developnenk on 2lopes

1BB. Residential #nd other development on =lopes, eapecially during the
ronatretinn chasa. ran Alesn 1ead tn ecuke nr chronic run-of . 80il erogion. and
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of limited land availshility for urben development, residentisl develcopment is often
allowed on hillsides. This technigue can also help to pressrve limlted agricultural
landa from urben expansion. But residential development on hillsides caen lead to
contipuing s0il 1085 a8 well as severe erpaion during the construction period when
the ground is expozed. Even when the actual building is supervized, the use of
heavy eguipment to clear areas before construction often goes unceontrolled. This
situation has prompted the Planning Divielon in Seychelles to draft =z circular to
the effect that the wse of heavy equipment itself is & form of "development"” subject
Lo planning zpproval.

189. Severe erosion can 8lso be rcaused by the huilding of rosds and other
Facilities. In Seychelles, construction of the new Cayel Aecess Road by the
Forestry department led to a complete wash-out by reing, causing flooding in the
coastel plain  and conzidersble siltation. An interagency agreesment hog aines been
toncluded through which the forestry department will consult with the Plenning
Division on such projects.

Major reclemation projects

190. In order to chbtzin sdequate space far urben, industrial, port and other uses,
reclamation projects are often carried out on izlands, with major effects op the
configuration of the existing shoreline and the natural charecteristice of the area
in gquestion.

1%¥1. No major reclamation projects have taken place yet in the Comoros, but  the
ferngibility of expanding the port of Mutsamudu on ﬁ.njuuan is being considered. This
project would result in & lengthened jetty, some dredoing of a deep moocing, and
posgibly the Filling of an area at the shorefront for harbour space.

152. In Mayritius an aree near the harbour in Port Louis which had been raclaimed,
in the 1%50sz for mosquito control, is now projected ss an induskrial rorne. Parts of
the port itself are also on reclaimed land, including a rew bull loading fasility
far sugar. There are plane to reclaim & new area for harbour uses in Mer Rouge in
tha northarn pert of the harbour.

195. The largest reclamation an the islands of the region to date is the expansion
of the urban eres oF Victoris and creation of a now port there. The feasihility of
an additional major reclamstion is being oxamined, in oprder to provide expended
roadway, port, commercial, and fishing capaeity, The project, by far the largest in
the Seychelles to date, would involvye creation of 8 vauseway, or slternatively a
Fill, exkending from ¥Yictoria to the eirport. The Govermment intends to commission
a Full enviromeentol agssessment before proceeding.

Deforestation

1M. Forested ereas are especially valusble to emall islends since they prevent
soil erosion and rapid run-off and provide water catchment in upland slopes. In the
Seychelles the tmeking of firewood for domestic consumption does not appear to be
putting undue strain on forested arcas; most of the populstion uses alcohol stoves.
Some loss of forest occurs as a result of poor land use practices such as fallure to
proyvide terreces or weter breaks 1n steep areas in connectlon with agriculture,
construction or allviculture.
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195. In Mawritius the lesrge population of the island utilizes considersble volumes °
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sell fuslwood, about Five times as much fuelwood is teken illegally from forest
reserves than is sold by the department. Large amounts of Firewonod are also taken
from private lend. Although most of the population has kerosene ar alcohal stoves,
the uae of firewood is reportedly grawlng as & result of increesed prices of thess
fuels.

196, In the Comores, forest loas 1a reported to be in e "erisis" situation.
Forested =reas are eoxperiencing a macked decline as & consequence of cutting for
conakruction materials, industrial use, end especielly fuslwood which is  mostly
collected in the form of amall branches on the lower slepes of about 500-600 m
glevetion nn Mt. Karthaela, in Grande Comore, and everywhere on the other islands.
Concessions have even been granted For the cutting of the forest on MC. Karthala.
It iz plear thet the Comoros cannot continue to sustain such a high level of forest
lose for fuelwood and other consumption.

Prevention of eonastal hazarda

197. Coaestel hezarde may be created when vulnereble humen uses are allowed fo occur
in dangeraus areags or when human activities cguse changes in nzturel systems an  the
coast that create dangers to man.

Stormwater run-aoff

188, Mgier runhing off from the interior of islends during storme ecan  create
hazardous econditions eon the rcoastal skrip or aleng watercourses. Where such
problems sre anticipated it may be advisable to limit the use of suseeptible areas.
For exomple, in the Seychelles, floeding of the coastsl strip end slong river
shennels has occurred, sometimes near human settlemenks and even scheale and other
public fecilities. The location of these structures should he re-examined or other
protective actions taken, where necessery. Flooding From storm water alsa occurs in
the Comoros, and cen he expected to fncremse with the deforeatation and erasion of
inland areas. Recently & bridge by the coast over s streem-bed scuth of Moroni on
Grande Comore was completely washed away by storm waters. In the future such
facilities may have to be redesigred or preventlve meesures will have to ke taken
upland. Freshwater flooding of the coastal strip is also reported in Mauritiue,
egpeeially during oyclones; due to the limiked wtilization of this area, however,
gevere demage does not usually oreour.

Littorsl erogion and sea-water inundation

199. FResidences or other structures on ar neay the shoreline g8n destabilize
coastsl dumes and lead to beach and dume erozion during storms.  Similscly, such
giructures may be susceptible to inundation by ses—water during storm periads.  Some
littoral erosicn and inundation are reported in Mauritivs during cyclone perieds.
Erceion can he observed at the shorefront in certain areas, especizlly near
structures on the coastline.

Avoidence of user conflicts

200, lser conflicts arise, especlally 1in physically conetrained clreumsbances,
whenever pacticular huemzn acktivities {uses) adversely affect others. Certain i=es
should be cerefully exanined becauae they tend to degrade an entlre range of wvalues
or opportunities provided by the cosetal and merine environment, snd therefore
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Agricultural land presecvation

201. Limited primery egricultural land on islands is often threatened with
conversion ta other uses, especially reaidentisl development. In the Comoros, the
agricultural land problem largely consists of the pre-emption of primary lend
suitable for diversified agriculture by export crops. On Mahé, Seychelles, the
extremely Pimited primary agricultural ereas are thraatened by slow urhsn expanzioh
and residential developmeni. A brpad indication of rural snd agricultural aress for
the mein lslands wes provided in the Seychelles Structure Plan (1975) but thiz plan
iz only advisory and is very general in mature. In early 1982, in line with the
Goverrment's policy of achieving agricultural eelf-suFFiciency, an Agricultural Land
ldentificatlon Cemmittes has been formed on an inter-ministeriel basis snd the year
declared as the Year of Agricutture. The Committes is expected te identify primary
agricultural lsand end to strive to prevent ite eonversion through residential or
other development. Limitation of development in the coastel strip or other flat
aregs will tand, however, to force it on to hillsides where serious =o0il eroeion
problems could resulk.,

202. In Mauritius, where three quarters of export cernings are derived from sugar
cultivakion, the preservation of agricultural lande iz one of the primary ohjectives
of the Mationel Physical Development Flan. But a large percentage of the ialand's
population lives in Port Louie and the town of DCurepipe, end the area between,
Plaines Wilhelms, has been experiencing rapid urben growth. In order to prevent
contipued rapid urben expansion in thiz agricultural asrea, planners will attempt to
create development centres in obher areas which are less suitable for sgriculture.

Water-dependency

Z2{3. Especially where Tavourable shorefront sites are limited, general development
along the coastline can crowd ouwt walter-dependent uses, affecting the marcitime
feeling of the coeet and imposing additionel costs on water-dependent activities and
potentially the public, In the Seychelles a number of facilities ere being built or
operzted in the cosstal strip, primarily by pars-statal organizetion=z, that do  not
necessarily require a ecnastsl or shorefront location. This situstion even exizts to
g certain extent at the old port in Vietoria. In Mauritius mozt of the rursl
coastline is not yet developed. In Port Louis, at the hathour, an industrial zone
has been creaated; most of the indietries included in this zone are not dependent an
the harbour or on proximity to the weter, except perhaps as a waate medium. Such a
pattern of utilization of the waterfront, especially in tho harbour aree, can result
in ® meed Ffor redevelopment or harbour sxpansion as other, water-deperdent, uses
ariee. The siting of facilities on the coest chould therefore be assessed  very
carefully in terms of their water-dependency.

Shoreline =ccess

204. Shoreline srcess for the public, ipeluding recrestioneliste end fighermen, can
be denied by cosstal development. This doee not appear to be a great problem in the
reqgion a= yet, e=zpecially in Mauritius where a substantial fraction of the coastline
is open amd availeble for recreational use. In the Seychelles, continuved sharefront
development could obsatruct access in certain areas butk the Government intends tfo
presarye access direcktly and through the construction of related facilities, such as
parking lots, where necessary. The problem of shoreline ecceas can uwsually be
bandled through the normal planning precess, for exempley, by inserting conditions
into permits for faciiities or on subdivision approvals,
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Accthetics arw] amenities

205, Aesthetic inkrusion and reduction in smenities duwe to  poor  design,
ineppropriate construction, or negligent waste management practices, ecan affect the
enjoyment of the coastal environment by residents and visiters slike. As such, they
can ultimately leed to economic laszes due to their effects on touriem, as well es
to ungusntifiable paycholegical and social effects. Waste dispasal in the cosstal
ares may aleu become a health hazard.

205. In the Comoros there is a copsiderable litter prablem at the coastline caused
by the tendency to use the shorefront as a dispusal site., Conditions are viaibly
bad in this respect at coastal settlements such as Moroni and Matsamudu. Small
disposal grounds can be found along the sea-coaet, even directly adjecent to hotels.
There i= alsa a sanitation problem resulting From human wasies being discharged into
pit lstrines or even in the open, right near or just back from the sea. Children
can be observed pleying in or nesr the sea near all theee areas.

2G7. In Mauritios, the genersl leval of cleanliness is apparently high ss far a=
solid waskes are concerned. - There are treporke, however, of unsatisfapctory
environmentsl and possibly sanitary conditions resulting from deficiencies in
treatment of westes by hotels.

208. In the Scychelles, there iz a general problam of visual clutter end mixed use
directly sdjacent to mejor tourist centres. There is slsc a tendency to dispose of
solid wastes at ineppropriate locations, especially along stresm-beds. Some of the
wastes wash into the nearshorc waters during rainy periods. In some areas houses
are huilt guite close to the eea and surface run-off or soakaways from their seplie
tanks could affect the shere and nearshore waters. Outhouses direckly over coastal
waters can occasionally be obserwved, for example, on Praslin. Public education
would seem to be an importesnt compohent in the elimination of the solid waste
problem, although improved standwrds for facilities and enforcement of sanitery
practices may aleo be required.

209. The problem of visual clutter and mixed uze near recrestional and tourist
areas may call for some form of zoning of these activities so that interference and
potantisl hazard do not oerur. For example, at Beau Vallon Bay beach in  the
Saychelles, concessiongires  nperate  high-sperd  powerboat  activities  for
water-skiing, para-gliding, and ths like in aress sgl=o used by swimmerz. The
pressnce of various small businesses, including snack bars and guest houses, tend tn
degrade the perceived values of waterfront recreation.

Marinc and coastal resources development: fisheries and tourism

210. The island states have appertunities to derive increased economic benefifs
from Gtheir marine and coastal resources through the development of fishing and
tourism.

fFisheries development

211, Fishery activities pn the islands rangs from artisanal efforts througyh varlaus
cemmercial operations. Since intermal  tranaporkatien would net appesar to  pose
ceriops constraints  except on  the Comorcs, the distinction between artisanal and
conmercial Fisheries mey be made not =0 much on the basis of market diestribution but
nn tha natire af the emdanent snd commarcial nroand zatinn involved.
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Artisanal Fisheries

21Z. 1In the Comoros coastzl fishing is Iimited by the absence of submarine shelves.
Small shoals exist off Anjouan and Moheli, but of the total 6,300 t/y catch fully
3,500 tonnes is taken in the lagoon of Mayotte. About 3,500 Fishermen are thought
to be involved, in gbout 140 villages. CEquipment posez severe constraints, since
most. Fishermen wae traditional dug-oubte with oubriggere, without power. There i=
ssesanal fluctuatjon beceuse fishermen are sometimes unwilling to go out during
moneoons.  Given the equipment and general conditions, risks are high and income iz
low, providing fow opportunities for the fishermen to bring in catches bevond their
immediate needs. Even if there were a larger catch, it is probable that few pecple
in the gensral population would have the means to purchase it.

£13. 1In Mauritiuws, the ertisanal fishery focuses on the legoons and immediote
offshore waters. About Z,000 per=ons esre involved in fishing and 500 of them are
members of co-ocperative=s which have been formed by the Government to channel
assiastance efforts. The equipment uvsed by the artisanal fishermen is wodern if
small, and generally consiste of small motorized launches, Catches from the lagoons
total abaut 2,000 t/y historically, buot fell te 1,300 tonnes in 1980 probebly ez &
result of coyclones. DOfficial palicy is to decrease the level of fishing in the
lagoon, as it is felt that stocks are zlready overexploited, BSome fish are cultured
in enclosures or baracheis constructed in the lagoons which are priveblely owned and
maintained.

2l4, 1In the Seychelles, a veriety of methods are weed in nearshore waeters,
including trepping, gill netting, and hendlining. ODey ventures go cut in whaleboabs
{30-35' open boats) to more distant areas, handlining for semipelagic and demersal
species. These trips are often orgehized through agreements whereby the individual
fishermen, some or gll of whom fish independently, agree to compensate the vessel
owner for transportation. Some beach seining iz done, especislly during meckerel
TNE. Sometimes the mackerel catch is unexpectedly large and cannct be asld on the
locsl merket, especislly if caught late In the day. Fishing effort i= often
curtailed during the scuth-west morepon, and local! Bupplies become strained.  The
total number of fiahermen in the Seychelles is reperted to ba about 1,300, but this
includes fishermen working on commercial schooners s well ga those uzing strictly
artisanal methods.

Commercial fishing oparations (except large pelagics)

215. There is currently no commerciaml fishing industry in the Comoros. Although
the Bovernment would like to estsblish a commercial vwenture, external Financing hes
not yet been made available. In Mauritius three local companies organize fishing
expeditions fno oputlying sheoale, including the distant Chagos Archipelago. These
operations are directed at both demersal species and amall pelagics, The annuel
catch is some 2,500-3,500 tonnes, velued ot approximstely 17,000 Mauritian rupees
{$2,100) per tonne- .

216. In the Seychelles, with an extensive continental shelf surrounding the main
islands and other shelves and shosls as well, most of the commercisl Fishing is
haidlining done from smell schooners. These hoets stay out for as long as a  week,
and carry ice. Mevertheless they work the Banks Reef, or shelf area 10-250 km From
Mahé, almost exclisively. The catch from these operations has {raditionally been
sold on the local market, but slowly an export czparity has been developing, hased
on Lhe establisbment oF freezer facilities 1intended to store fish fer local -
consumpbion during monsponal periods in which fishino is curtailed. The oroceasing
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tonnes, must be scoumulated before a foreign commercial vessel can be diverted to
pick up the preoduct for export. It i1a thought that total cateh, primarily of
demersa] but alen including pelagle species, from the Banks could reach =pmg  15%,000
t/y. Total catch at present is probebly some 5,000 t/y. A major facter hindering
infrastructural planning 1s uncertainty aver the extent of the tuna fishing
potential. Pilot operaticns are now being conducted by foreign patticipants.

217. In bath Mauritiua end the Seychelles, significent amounis of fish catches from
the hanks are wnuzable due to ciguaters poisoning. In Mauyritius 10 per cenk of this
catch must be discarded for this reason.

Aguaculture

Z£18. Agquecultura cen be successful on islande, providing there 18 good return on
1imited land and szesbed use. Most Bucceess has probably been realized with prawns
and oyster grown for the luxury, especizslly tourist, market. Mauritiue produced 18
tonnes of prewns in 1380, but sc far oyeter cultivation has been unsuccessaful.
Activities in the Seychelles, including atkempted oyster cultivation in a hay, haove
fat suepeeded to date.

Development of tourism

21%. Tourism can provide an economic incenkive te preserve characteristic natural
features a3 well == other =spects of island life. Touriem slao, however, has &
range of other effects, such as secondary development in tourist areas, including
commercizl and residential facilities as well as other social effacts.

226, In the Comcroo, touriam is limited by a number of factors, including the lack
of haotel rooms and other Ainfrastructure, but alsa by the scarcity of natural
cirpumstances fayoursble to mass tourism, such as sandy beachea. It has  been
suggested thet cautious development is warranted, based on “guality" tourism, i.e.
personally arranged tours including visiis fo islands other than CGrande Comore.
Goverrment capital investment was discouraged im Favour of intensified promctional
efforts, especislly in visw of the {fact that the number of yisitors is subject to
wide fluctuations end hotel sccupancy has been running at only ebout 12 per cent.

221, In Meuritiue tourism is tiw &second forelgn exchange earner after sugar
exporta. The target faor tourist growkh has been set at 200,000 visitore by 1985,
but the Industry is belng ré-evaluated ag 3 result of scrutiny concerning its actuoal
contribution to netioral earninge efter the costs of imparte ore subtracted.

22Z. The coast of Mauritius is well suited to large-scale tourdsm since there are
extensive Areas availshle for developmenkt and becouse Mauritius' sacial and economic
organizetion is capable of generating well designed and efficient tourist aervices
and facilikies. Touriam 1a beimg used positively in physicel planning in connection
with the preservation of scenic coastel aress: Although therse sre 300 km of
developable coastline, conly some 55 km have flne beaches. The Mational Physical
Plan therefore identifies certain areas as having the best petential for tourism and
glso natursl preservstion.

22%. In Seychelles tauriem reached a peak of over 70,000 arrivala in 1979 but has
fallen since then owing to adverse world-wide economic conditions. Covernment
palicy originally favoured g target level of 150,000 visitors per year, but this
level has now beesn revised downwsrds to 120,000, Furthermore, new private
investment on Meh$ has been stepped and the Government is encouraging privete
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plamning control, and e general permit hes been issued for others fiEcluding certain

home modificatipns and the construction of houses of less than 100 m™ coverage} in

the =statute. Moet other sectivities reguire the two pecmits above. For exempted
gekivities, inspections are eti1ll performed, for safety and environmental reasons,
by inspectors of the Division. Even 1f an activity 1s exempted or generally
permitted, the Divisicon asks for hotification, which provides it with an opportunity
to examine the project and consult with the responsible perty if necessary. A
number of inspections are ugwally carried out during construction, at least four for
g8 reeidence. An occupancy permit has to be obiained by 8 lshdowner prior to taking
up residence in a new houwse. Subdivision dis also rcontrolled by the Planning
Divimian.

220, A number of permits from other autheritiee are necessary for residentisl
development. Landowners drewing water from untreated wster supplies or watercourses
ere required te obtain a permit for sbetrackion from the Stream Board, and
hotwowners proposing to use a treated water system are required to ocbtain a permit
for connection from the Ssychelles Water Authority, & pera-stetsl opganization
recently formed to tzke over the Functions of the ald edministrative water board.

231. A number of general policies govern the activities of the Planning Division in
its approval processes. There is a Structure Plan For the main islamnde dating from
1975, which contains broad zoning categories and large-scale maps. This documenk
will be updated to serve as a comprehensive plean. In eddition, there 1 a master
plen for the town of Yictoria.

232. Although there appear to be adeguate mechaniems 1n the land development
control  procedures both in Mauritius and Seychelles, the documents at the
canprebhensive plan level esppear to be somewhat abstract and difficult to apply, as
well as divorced from the development approval procedures. Some means might be
considered to formulate more specific policies on development with significant
efferte on nstural resources, especially maripe-related resources, and to provide
for their practicael implameniation. The current sbeence of such =n approach can
elec meke for a certain erbitrarinese in the edministration of permit approvels; in
the absance of genersl policies and & 2 procedure to resolve  conflicts,
reconmendationa could tend to be made by staff, and decieicns by officials, on a
cese-by-case besis. Apart from this, there would appear to be some continuing
problems of co—ordinetion among goverrment egencies in devizing and implementing
policy on the utilization of natursl resourcea.

High—level land suitasbility clessification

£33. The limited land resources on the islends, and especlally the denger of
pre-emption of primery =agriculturel land, suggeat Ethat strengthened procedures
ghould be found to ensure that land is ceserved for this and other suitable uses.
Given the importance of the puestion of land suitability, it would appear that a
high=level decision-making bBody should be involwved. furthermore, 1t must be
recognized that land use controls cannot be effective in abstractc but must be
coupled with sound development plapning; this will ensure that the gsbsence of
current economic possibilities does nob lead to the conversion of important lands
awny from the imes to which they are most swited. For exampla, the ahbhsanee of
adequate development support for diversified agriculture should not be allowed to
causa a deyelopment of primsry agricultural sress for wurbsn or tourist wse or
production of export crops. The islend Statez in this region should therefore
consider the formation of high-level land use commissions and an  sccompanying  land

e tm———
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created to draft more detailed mapa =nd guidelines. The comnission 18 also
empawsred to change classificetions =s the economle situation changes, either during
a reqgulaer review process or upon petiblon.

Marine policy formiletion

234, In the islends, despite their close association with the ses, there are not
always explicit policies on ecoastal and marine development. Development policies
tend to teke traditional shapes and to be centred on generel economic development
and social services, a8 well as the seperate traditional seetars. It may be
gdvipable tno formulste peneral poliries on marine resourcas, therefore, te  ensure
that the marine perspective is  theroughly integrated into development plenning.
Such generel policiee eould be adopted inm the ugual ways as policy statementz in the
nationsl development plan, az recopmendatiens of =spscial edvieory bodies, or as
executive directiveE.

Marins policy co-~ordinetion

235. Dn iglangs, unco-ordineted sctions by government agencies can have =serious
effects on coastal resources. Once marine resources policies are established,
therefore, procedurss should be found by which a government bhody will have powers to
implement them and ensure that this perspective is adequately represented in
multi-agency government decision making. A notable atep in this regard is the
expected formation of a general environment commission ouf of the existing Parks and
Conservancy Commission in the Seychelles. This legalization is expected to give the
Commission broad goverrmentsl oversight apd co-ordingtion responsibilities, and to
greztly expand the role of the Commizsion from its previous concentretion on parks
administratlion.

Murine respUrces evaluation

Z36. In view of the limited infFormation currently eveilable abouk the state of
mzarine resources, including rosstal resources, stoudies should be performed to
determine the condition and Funetieorsz of varicus merine and cocetal aystema.  The
informetion derived from this exercize could be utilized effectively in formulating
and implementing marine policy, &s well as in assegeing the offects of propesed
projects.

Coastal impact sesessment

£37. Projects should be sasessed for their effects on coestal resources, including
space utilization neer the coastline. The cquestien cf water-dependency should be
exzmined, so that scarce coastal areas are not utilized inappropriately. Frocedures
should be found to inject the assessment of effects on maripe resources and
activities into existing plenning and approval processes.

SPECIAL PLANNING PROBLEMS RELATED TO DISTINCTIVE OCEANGGRAPHIC CONDITIODNS

Z3B. Regardless of the characteristics of the coastline, whether it be continental
orf insuwlar, special oceanographic conditions sometimes pose disfinctive prohlems for
econonic development and physical planning.
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Upwalling zoness  The north-zast Scmali ceast

232, As meptioned previowsly, the north-east Somali coast is cheracterized by an
upwelling towards the end uf the south-west monsoon arvund October. This upwelling
is responsible for very high primary productivity since it brings wp nutrient-rich
weters from the deep ocean. The upwelling results in great productivity of smell
pelagie apecies, mostly sardinelles.

240, In order to exploit thesa conditions, mejor investments have been made to
increase fishing activity along thiz pozst. A gemi-industrisl fisheary wss created
bazed on emall meokorized boats opsrated by fishing co-operativesm. There was 2 major
effort ko train the population for fishing, incloding several thousard refugees from
the inkterior who were brought to the srea to support themselves in thisz and other
ways. Apparently the results have not been good, primarily becausa of lack af
treining, spere perts for the boats, and infrestructure.

241. UOne characteristic that mzkes this situstion gspecielly difficult to plan is
the greet verisbility of this type of fishory, bassd on spasonel upwellings. Inm
certain yoare, dug to winds end current regimes, upwellinge fail to meterialize or
are weakened. Extensive Ffishing effort during =uch periocds can cause a fisheries
collapss similar to that associated with the El1 Nifo pheromencn offF Peru in  the
early 1970a. The development of this fishery wil! therefore have to be particularly
respangive to the need to retain flexibility so thet, even if the overall harvesting
gtretegy 1B successful, cabtches cen be effectively limiked without undue social
costs when neceszary ko melntaln the stocks until more Favourable conditipns are
re-establ ished.

jgghly migratory species

24Z. The presence of highly migratory fish species such es tuna also poses special
problems for netional resource planning- While the potentinl for sxponsion of thie
fishery in the Western Indian Deean is apparently great, thare are difficulties in
deviging an eppropriate Fishing etrategy and sstablishing a sustaineble catch.
Furthermore, sptivitias in other contries ip the region could affect the siock =o
that separate national planning efforta may need to be co-ordinated. Estimates of
total potential ceteh of tina in the Westarn Indien 0Oesan ranga from 200-500,000
tonnes. At present little is taken by the States of the region, although seversl
Goverrments have indicated that they believe foreign fleets. are active, including
within 200 n.mi. off shore.

243, The develapment of this Fishery poses speclal problems For national planners.
Rapid development of the fishery could cutstrip naticnal infrastructure, e.g., for
freezing, cold storege, and port space. DOn the other hand its failure to grow
rapidly could penalize premature csepital dnyestment. The uncertaintiea will be
compounded by the effects of the fishery on ragional stocks, di= %o Ethe highly
migratory nature of the species. In addition, interested foreign entrants may tend
to "shop around" for the most favourable conditions in which to locate their
operations, Thus there may be difficulties 1n wrrenging joint venture or licensing
arrangements, &nd regicral exchange of ipformetion, and possibly policy
co-ordination on this issue could also be helpful.

Deean energy potentials
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explait ocean energy potentiels mey soon develop to an cperstional level, including
tide and wave powsr. Ocean thermal energy conversion {QOTEC), the derivstion of
energy through expleitation of the differentisl in temperature between surface and
deep waters, is however cleosest to operationalization. Smell OTEC plants have been
aperated and there are prospects for commercial developmenl, especially of small
plants located on the edge of the continental shelf not far from the shore.

245. Two proyrammes for the development of ocean energy in the region may be
mentivned.  Mauritius is reportedly experimenting with wave energy geaneraters.
Seychelles is investigating OTEC development using a small plant lpcated st the edge
of the centinental shalf about &0 km south-west of Mahé. This plent would =supply
gome 70 MW, about the totel consumption of Mah€ at presont.

CONCLIS IONS AMD RECOMMENDAT IONS

246. land uge problems ars first and foremost nationel in character. Indeed, land
use issues have been basic issues in national development throughout the region and
in all probability they will continue to be important naticnel issues. Only rarely
will land wuse prectices in one country affect apother through direct envirormental
effects tranemitted by the ocean. The major contributer in this regard would be the
transpor{ of scdiments from rivers, but this problem will by and large be confined
tg border areas. Other aspects of land use, &such as the pattern of
industrialization, ipcluding the =siting of major facilities, could alsc have
enviconmentzl effects that could be transmitted acros=s neticnal frontiersa. To date
towever, few examples of such trensnatienal merine pollubtion exist in the region.
Furthermore, the region is extremely large and contains no enclosad or seml-enclosed
marine weters.

247, Llend uee planning problems, including wpland land use prackices and the
management of rcesources in the coastal zerne, nevertheless have o regional character
reguiting from certein similar organizsticonal and physicaol problems. Within the two
subregions considered - consisting of the centinentel-type cosstlines of Kenya,
Modsgascar, Mozambigoe, Someliz end Tanzania, and the islend ecoavstems of the

Comoros, Meuritiua and Ehe Seychelles - there are meny common  envirormental
praoblems. There are alsa gerneral organizational problems that have some cofmon
featuras throughout the region. Finally there are limited classes of marine

resources, such as the highly migratory fishery species, that sre shared by all the
States.

24B8. In eddition to the various recommendationz contained in the body of this
repart, the following gereral suggestions may be made for action on the national and
reqional level an copastal and marine development: :

A, Bagic epd baseline stidy and environmental menitering capability

249. Throughout the region there are deficlencies in basic scientific and technical
gtudy capabilities and the ability beth to carcy out studies of  baseline
environmental conditions and to monitor the effects of human activities on the
coagtal and marine enviromnment. Improved facilities, braining, and other support
programmes would appesr to be needed bo make good these deficiencies.

B. Environmental assessmEnt arogrammes
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C. Training end assistance

251. Additional personnel should be treined and programmes created to  support
greater understanding of the merine and coastal environment and sound principles for
its conservation and developeent.

D. Institutional changes

252, Various ingtitutional measures should be considered in  order better to
formulate and implement policy on marine and coastel resoucces. Additional efFforkte
ehould be mede to co-prdipate the actions of government agencies around this focus.

E. Specific programmes

253. Various gpecific programmes should be undertaken inm aorder to provide for
conservatian and develepment of morine-related respurces. Two possible areas of
intereot would bar

{i) Improved utilizetion of fuelwood and development of siternative demestic
energy sources

7?84, Deforestation is proceeding over much of the reqiern 2= a result of fuelwoaod
consumption. In other places Fuslwood has become acarce and altsrnative sources of
energy for household purposee have not been developed. The fuelwood cycle should ba
ratiomalizred to the extent possible by improving the efficiency of existing stoves
ard facilities for the production of chercosl. Goverrment-administersd fuclwood
programmea should be undertaken, including supervision of coutting of fuelwood in
existing reserves and establishwent of Fuelwood plantations where necesgary. Dther
hiomuss eneryy sources such as biogss praduction should also be investigated.

{ii} Regional co-operation oh tourism

255, The Stetes bordering the Western Indian Ocean do not Form an integrated region
in terns af racial, linguistic, eulturzl, or even shared enviconmental factors. Yet
as a resylt of their geographical zituatiomr they share certain problems. These
inelude ispues of a geopolitical nature; the envirommental effects of oil tanker
traffic; and the financing of netional development through enhanced forelgn
earnings. OGreater regionel] co-operation in towrism could result in more forelgn
aarnings Ly dincreazing the flow of visitore and encoursging quality tourism with
maximum sarnings potential. Tours could be arrangsd imecluding visite to several
places in the region, which would capitalize on the very disparateness of the
region. For example, tours could be degigned which teke sdvantage of =some of the
coastal or island Ioecatione and st the geme time the geme parke of Eost Afriea.
Such regional toure couwld aleo inelude cultural and scenic etops in Madegsscar.
Such a package could attrack vigitors from more remote parte of the world and tap
new visitor merkets.

256, Some regigpal co-operation has besn attempted in tourism. The islends,
including Réurion, were formerly members of a tour orgenizefion. [Ddscussisns have
been held on the formation of a new regional tourism association. The Seychelles
have supported such an approach for several years. Perhaps regional co-gperation in
tourism development could help to develop bhis coastsl activity, providing increased
econaomic returna and edditional justification for careful management of the coastal
zones of the 5Stetes in the region.



Genersl profile of countries in the East African Region

Countries Leng areas Estimated shelf Length of Estimated population Marine f
(keer”3(1) area - depih coastline 1980 (million}{3) landings

0-200 {km“}{ { bam} {1,000 metric
Comoros 2,38 200 350 0.33 4.0
Kenya 582, &5(0 &, 500 500 16, 40 5.4
Madagascar 585, 790 135,000 4,000 5.74 12,0
Mauritiue 1,8¢é5 1,500 200 0.949 5.3
Mozambique 738, 030 120,000 2,500 10,47 31.7
Seychelles 443 48, 000 a0 0. 06 5.0
Somalia 637,657 32,500 3,000 5. 64 11.0
Tanzania 959,703 >0, 000 a0 17.00 49,7

{1) ANON, 1981

{2) Fap, Fishecy Country Profiles and FAD/IOP, 1379

{3) Fald, 1981

(4] FAQ, ILS printouts Fish. Dept. unpubl.

{5) Note that freshwater fish supply exceeds marine catch

(6) Note thet per capite fish consumption is subject to great veriation due to comparatively sn
and yearly varisbility in total supply (consumption by tourists is not separately accounted
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