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PREF ACE

The Regional Saas Programme wes initiated by UNEP in 1974,  Since then the
Loverning Loumcil of UNER has repeatedly sndorsed = regional approach to the cantrel
of mar-na pollutien and the mensgement of marine and ccastal resgurcez snd hax
requested the deveiopment of regionsl action plans.

The Aegional Sees Programme at present includes ten regions 1/ and has over 120
cosstal States participating in it. It is concetived z2g an action-oriented programme
having cencern mat only for the consegquences but also for the causes of
ervirormental degracatian and  encompassing a comprenensive approach to combating
ewironmental problems through the management af marine and cozstal areas. Each
regional sction plan is formuiaten geeording to the needs of the regicr a8 serceived
by the Governments concerped. It is desigred to link asssssment af the quality of
the marine enviromment and the causes of ite detaripration wikh activities for the
management and development of the marine ang coastal snvirarment. The action plens
promgte the narallel development af regional lagal agreements and of action-oriented
programme activities.

Decigian 8/12(C) af the eighth session of the Governing Council of UNEF called
for the davalopment of an action plan for the protection end development of the
maring and ecnastal envirorment of the East &Frican region. As a first activity inm
the region, WMEF  ergamized in  Gotober  and  MNovember 1981 & joint
LWEPAUNAINIDO FAD/UNESZD A WHE,/ TMCO,/ TUCK exploTatory mission which visited the eight
States of the region 2/ in order tao: :

- assass aach Skazte's interest in participating in a future regionel programme:

- cansult with GCaverrments with @ view to identifying activities that may usefully
be included as part of a comprehensive action plan;

- meke a preliminary assesement of the environmeectal problems in the region,
including  Ehe problems related to the envirenmentally sound management of marine
and coastal natural resocurces and  sctivitias influemcing the quality of the
marine ang cosstal envirorment:

- collect sveilable scientific data and imformation pertaining to the development
and implementation of the action plan plarned far the regian; and

- ldentify natignal institutioms that ma Yy pﬁrticipat& in implementing an actian
plan gnee it is adoptac,

1/ Mediterranean, Kuwait Aciicn Plan Region, West and Central Africs, Wider
aribbean, Fest  Asian Sess, South-East Pacifie, South-West Papific, Red
Ses anc Gulf of Ader, East Africe snd South-West 4tlancic.



fii)

The fingings of the mission were used to prepare tne following six  cectorial
rennarts:

- UN/UNESCO/UNEP: Marine and Cosstal Aree Development in the E=st African Region.
LUME? Regiongl Seas Reports and Studies No. 6. UMEP 1982;

- UNIDQ/UNEP: Indusirial Sgurces of Marine and Coestal Pollution {n the East
African Fegion. UNMEP Regiomal Seas Reporte and Studies No. 7. UNEP 1562;

- FAQAUNEF: Marine Pollution in the East African Region. LUNEP Hegiunél Seas
Reports =nd Studies Np. 8. UNEF 1982;

- WHOAUNEP: Public Health Problems in the Cosstsl Zone of the East Africss Region.
ME? Regicnal Seas Reports and Studies Mo. %, UNEP 1982

-~ IMOAUMEP: 0il Poilution Cortrol in the East African Region. INEP Regianal Seas
Reports snd Studies No. 10. LNEP 198Z; and

- IUCN/UNER: Conservatisn of Coastsl amd Marine Ecosystems and Living Resources of
the Ezst African Region. UNEF Regionsl Sspe Reports snd Studies Mo. 11. INEP
1982,

Tme six sectorizl reports prepersd o0 the Basis of the mission's findings wars
usad by the UNEF secretariat in preparing a summary overview enmtitled:

- UWEP: Environmental Problems of the East African Reglon. UNEP Regieral Seas
Reports and Studies No. 12. UNEP 1982,

.Tre overview and the six sectorial reporss wers used as the maln waTking
document and information documents for bBhe UNEP War<shop on the Protection and
Development of the East African Region {Mahé, Seychelles, 27 - 30 September 1982}
attended by experts designated by the Covermments of the Zast African cegion.

The Workahop:
= reviewed the environmentzl problems of the Tegion;

- endorsed & draft action plan For the protaction and development of the marine and
coastal enviromment of the Fast Afriecsn reqiong

- defined a priority programme of activities to be developed within the Frameworx
of the dreft action plamy and

- recommended that the draft action plan, togsther with a draft ragiunal conveantion
for the protection and devalopment af the marine and coastal environment of the
€ast Africsm region end protocole concerning - (@) co-operation in combsting
pollstion in pases of emergency, and [b) spegially protected areas and endangered
species, be submitted to & conference of alenipotentiaries of the Govermmemts of
the region with & view ko their adoption [UNEP/WG.77/4). The conference ia to be
convened by UMEF in early 19B4.
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INTROCUCTION

1. This repcrt examines the status of compervation of ecosystems and associated
living resources occutring in the ceastsl and marine emvironment of the Tast African
region. The geographica. location of this region is shown in Figure 1,

2. Tne scope of the report comprises:

tay Classification and survey of ccestal and marine eecosystems and  living
TESOUrcCes,

{p) Assessment of sconomic velue af resgurces:
- present use
- proposed development

(e} Ildentification of eriticsl -oastal and marine species and haditats and of
envirommental threats;

‘d) Mational policies, lecislation and training relsvant te conzervation including
legizlation;

fe) Lomelusions and recommendstions.

3. The diversity of plant and animal life is ap easentlal storshouse of genekic
material for meeting human reeds of the reqionm. This alone nighlights how important
and urgent it is that development be shaped in such a way 86 to protect living
rezources  For long=tem  productivity. Suscaingkle economic growth skhould the
inter-rzlated with Che conservation of life-support svatems on which the people
depend 1in thelr guest for food, heelth, fuel and shelter. Any deteriorating
relationship between humar communities and the ecological processes that sustain
them may lead to an aggravstion af the present situation.

4. The diverszity of living resourees of the eosstal and marine ecosystems
requires an inteqrated approach to management. This i=s sven more complex aiong Ehe
coastal zome tham in the mamagemsnt of marine living resources. ' For example, the
coastal zone is likely to include the interssts of: rural ane urban development,
agriculture, frcrestry, wildlife amd land-based tourism, industrial development,
etc., while the manzgement of Marine resources is, in mocst cases, wnder the
department of figheries and, very iscally, the natienal parks departments and the
harbour authorities.

- Moat of the informatisn eamtained in thiz  dowument  was  provided by  bhie
goverrment agenciss most directly eherged with the manegement end conservation of
forestry and fisheries resocrees and  wheres possible, resesrch  institutes/centres
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a. Supplementary relevant information has been obtained from UNER, &he United
Mations Food and Agriculsyre drgantzation (FAQ) and the imtarnational Union for
Coneervation of “ature and Natural Resources (IUCNS particularly om  reporta
emanating from work/surveyvs carried out in the region under their spomsorehip, at
nationael or regional levels,

Fa Despite this additional informetion, major gape will still rematn sither
cecause the particular aspect in question has mot previously been studied or gnly
partially g0, or that information was not svailaple.

THE PHYSICAL ENVIRONMEMT

Climsta

8. The mainlenc countries straddle the eguator From 129N Eo 2795 latitude ao that
the NE trede winds (monsaon}, October to March, are strongest in Somaliz (Figure 2)
ard only skim northern Mozambigue. This air mass blows from eontinental Asia, with
a moisture deficiency by the time it reaches the ppen sea. Thus only & amall arount
of moisture is dropped in norTthern Somalia, which, however, incressaes southwards
towards Tanzanim due to the larger water surface and intervening coaztal mountain
ranges,

2. The SE trede winds, April tn Oetober, have a much greater impect in the regiom
as they blow secToss 3 wider water surfsce before they reach the meinland. They are
largely responsinla for the higher rainfall received in Mozambigue ag compared to
northern Kenya and sputhern Somaliz. The two winds deflect towarcs the oeean after
crossing  the aquator, and being From the mainland, they are relatively dry. Thus,
Somalia and mast of sauthern Tanzania down to Mozambigue have s dry season lasting
" about six months.

10. The islands, sn the other hand, are located several kilometres from the
mainland, the nearest being Comoros (300 km east of Mozamoique) and most of them lie
south of the equatpr, Except for Seychelles which recsives most of its reinfsll
from the NE trade winds, the rainfall pattern in the other islands 1s much
influenced by the SE monscon and can be expected to be heavy and well distributed
througnoyt the vyear. The island of Madagascar, the Llargest 1in the svstem,
stretching from latitude 12°S to about 2595, is approximately 1,600 km long and has
an approximate maximum wicth of &00 km, and experiences climatic conditions similar
*c those observed on the mainlend. In addition %a its large size, the land mess
rises to over 1000 m above see-level sll along the esst coast and immediately imland
ard then slopes westwards. Cansaguently, more rainfall is received hepe than alang
the whoie of the west cosst, although the diffarence is lass profounced
south-weatwards towards Tcliare (Tul#ar)., Tor example, Toamasima (Tamatave) on  tha
east cosst receives 3,590 mm, while Antananarivo {Tamanarive) on the pleteau and
Maintirsno an the west cosst receive 1,354 2nd BAd.mm cespectively [Dufournet 196370,

I1. The temperaturs regime is typically tropical ang the only sub-tropicsl
conditione are thoge snccuntered in southern Msdaoascar and, to a lasser degree, in
-gouthern Mozambiaue. The soutnern extremity of Madagiscar has 3 Mediterranean-tvpe
climate while near-desert condi-ioms prevail immedistely inland. % is 5o be noted
that the coast af 3mmalis from Gomd arckb AF Momad ek coekhwemee 40 comd docoek b
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Ogman cuUrrents

12, A brief deseription of the ocean currents has been given by Bock {1978); see
alsa  the sectorisl Reports B and 10 of Ehis aeries, znd flgure Z. Fraom April e
October, the large mass of woter moves westwards along the equator as the South
Eguatorial Current. The pesition of northern Madagasrar relative to this current
and of the mainland deflects it morth and s0uth ta give rise to the East African
Cosstal Current (EACC), which Flows rorthwards aleeg the maindang caast, end the
Mozambique curremt which flows southwards from the nertthern cosst of Mozambique to
Join the Madegascar current, which flows along the eastern and euyth-castern comst
of Madagascar, to form the Agqulhas Stream.

13, From November o March, the southsrn Epring and summer, the influsnce of the
NE munsgon isfstrnngest and generates g southward-flawing current along the mainlamnd
cgast, the Somali Current. This mests the northward-flowing EACC off the Kenya
coast wo ferm the Equatorial Counter Current which flows castwards, counter to the
South Equetnrial Current.

4. © On 2 more local scale, and perhape due to the "vacuum effect™ left by the
interposing land maga of Madagescar, & noTthward current flowlng counter ko the
faster Mozambique Current generates local circulating currents within the Mazamb i gue
Channe: {Soetre and Silva 1979). The significance of the ecalogical process  of
these acean currents canm be appreciated from the similarities of the biota oocurring
in the region and furthar afield. The seme species of mangroves, marine turtles,
Prawnte znd marine fishes are tg be found throwghout the region. A zimiler infersnce
can he made from the affinity betwegn s=ome of Severnelles biota, e.5., the
diptareearp on  Mahé Island, the coco-de=wer (from Haldives), ate., and Indomalaven
bigta. Perhaps the best iliustration lies in the homogeneity of marisme biota such
as ecoral and corel Fishes not only within the Indian Ogesn but as far as +he
Pacific. In additiom, the strength of the major ocean currents showr  in Figuee 2
may partiafly explsin the rnarcow shelf ares along the meinlamd and eastern
Madagascar coasts, possibly through shelf ero=ipn.

Tropical cyclares, hurricanes and storms

15, Cyclones are an importamt climatic Feature of the inter~tropical zone causing
widespread demage to faune and Flora and their habitats as well as to human baings
and their property. Cyeclores oecur anngally during the southern Bummer, fram
December tn  Mareh, passing across Mauritius throwh Madagascar and peessionally
Mozambique. In Mafagascar, the impact of Cyolones Canag (19-74 January 1576) and
Gladys (29 March 197¢) has been studied by Randrianarison (1978) (see zable 1}. Tha
two cyclones crossed the northern part of Medsgascar amd *he strong windes ond Floods
assnriated with them left dizaster im their path. At least IC people died, 12 were
injured and 8,275 more wers left without shelter, Materizl damage amounted to about
FMG 7,262,175,000 {approximataly US$ 26.5 million) including demage to buildings,
roads, cammunicetions, egriculcure and livestock. '

1&g, As is ofben the case, damage to forest resgurces and assaciated faumm, the
toss of soil, the impact on the merine ecosystems arising from excessive Tun-off and
strong wave action, stc., appear not ta have hmen evaluated. Table I will ro doubt
give an ides of the posmible impact on the ecosyetems apd natural living rasourcss
of the area affected. A visual and striking example iz also to be Found in the
Machabee /Black Garge Biver Forest in Mauritius mhere the crowns of the larger tress

T A bam Fhn [ Im . .



Table 1 : Characteristics of Cyelenas Danzé and Gladys in Northern Madagascar

{frem Randrianarisen 1978)

Town Minimum Maximum wind Precipitation
pressure, mnb velaeity, km/h. in 24 hrs Decennial
Vohemar 9768 220 iz1.1 200 Eﬁ
- - ;.5 200 =
Sambava 565.0 180 - -
1002.2 - 128.0 220
Antalaha 599, 1 70 152.2 220
1004.5 - 161,.8 220
Andapa 535 2 95 203.5 190
Nosy Bé 991.2 & 180 306.2 200
- - 164.7 i)
Majunga © 996.7 & 16D - .
Meintirano - - EE 230

a8/ cyclone Danaé recorded on 21-01-75

b/ cyclone Gladye recorded on 29-03-74
&/ rot adjusted to sea-level

d/ cyclone Danaé recorded on 22-D1-76



17. Hurricenes and storms are alsp commar  in  the regian.  Hufticanes affect
Mozambique as they cross from Msdagascsr srd, according ta Tirlesy {1971}, in Fifty
years 12 high-intensity hurricanss and 38 near-hurricanes to medium-intensity
tropical storma had accurred. Gales with s valocity greater then 56-80 km/h are
experierced about edght -imes in a3 year off the cpast. Although cyclones end
fWIricanes 4are an eyer-present threat im the general Delt from Mauritius to
Mozambigue, the is]ands and mainland coast lying te the north of thiz zgne:
" Seychelles, Comoros, Tanzania, Kenya and Somalis are foirly safe.

Geomorpholagy and soils

18. The mainland esastal plain is narrow for most of its length, in northern and
north-eastern Somsliz and then from south-eastern Kenya to narthern Mozambigue, and
bheermes wider southwards= and otherwiss further inland  in arezs traversed fy the
large rivers draining irtoc tha ases such as She Zambezi, Rovums, RUFiji, Tana znd
Juba rivers. Immediately inland, the topogrephy is interrupted by a range of
mountaing and escarpments before rising to inland plstesux, 1,000 m shove ses-lsval.
Host of the coasstal mountain ranges rum parallel to the shareline and in this way
exert lacal crographic influence on the moisture-laden air magses From the pea.
Thus, the whole coast south of Malindi receives precipitation for most monkhs of She
¥YEAT .

15. Further inland, the Ethiopian Highlands, Mt. Kenya =and the Aberderes, M,
Kilimanjarc and the FPare-Usambara moumtain ranges, the highlands of zouthern
Tanzania, the mountzin ranges of narth-ezetern Mozembique and the northward
extension of the Drakenshberg, by thair Righer altikude serve 28 an effective
extractor of moisture during the monssan= and  alsg throwgh  convecticnal air
currents., Thig has given rise to & number of large and medium-sized permanantly
flowing rivers which drain into the saa, trarsporting dissolved minerals and silt
into coastal floedplsine snd into the seza.

20.  Of the ialands, only Hadagascar is lerge and topographically diversified
enaugh to bring about influences similsc te thosme ooserved on the mainland. It ig @
sub-continent but, unlike the mainland, the land mass rices o over 1,000 m all
along the past giving way to 2 high plateau which slopes graduslly westwards. ‘Therse
iz thus an noservable and remarkable moisture gradient with high precipitatian on
the =eastern board, decreasing westwards as mentioned earlier. TRers is alsg a
gradient From rorth to south and south-west, Antseranana {Digon Suarez) in kEhe narkh
Teceiving an annuel asverage of SUZ mm compared %o 344 mm at Faux Cap on the axtreme
south coggt.

2], This moisture gradient between =est ard west, narth and south, is sne mpjor
Factor which gives rise to distinct biotic communitiss found on thie izland. 4lao
of importance is the fact that the majar rivers Flowing t3 the west cosst aof
Hadagascar start from <he high oslateaux and mountaine in the east. The high
rainfall on the plateaux, combined wizh damage to forest cover since man set footf on
this island, has led to severe snil arosion and cunsaquent sedimentation of swanps,
deltas, estuaries and nearby coral reefs. This problem is discussed tn detail in
another sectorial report {UNEP Reg. S5eas Rep. Stud. No..£).

iz, Of the remaining isiapde, amly Meuritius and Grande Comares are sufficiently

large - 1865 asnd 1128 km” (Bsumer 1578) respectively - to demonstrate sigrificant
differences in hiata relabive Fm Fomeamesbke, de @1 oee oo . e . o= .



their much s?aller gize of lese than 150 Lcm2 {except Anjouan and Moheli, which arm
353 and 790 km”, respectively, with 4 ricge rumning their length) experience the
influence of the sea .and the monsoons almost uniformly. The ares of the coastal
plains on most of these islands is negligible. It must be borne in mind that they
lie withim & high rainfzll belt, and where Ltopography is acesntustsd in populateg
islands there is an equally high risk of excessive sgil erosion with {mmedigke
impact on the shore and nearsmore coastel and marine ecosysiems; this was phesrved
in Moheli and Anjouan islands {Comorops).

8 The soila in the cosstal plains and on the islands sare derivad From  four
prineipal types (Baumer 1978, Tinley 1971, stlases of Tanzania 1954, Kenya 1959 and
Madagascar 1%6%, Salm 1978, and Randrianarison 19761:

- So0ils associated with volecanic sctivity. Inclyded are “he Mazearenes, Comoros
and parts of Madagascar. Within the Moscarene oroup, Mauritius is the oldest of
the lelanos while Grande Comnres, where Mt. Khertala {2,400 m} erupted as
mecently as 1977, repressnts “he voungest of the volcanic islands. Ik Madegascar
voleanic eruptions date back to the Quaternary. The principel velcanic zones
include the Masaif Df'Ambre and Sobaomby, Mosy-Bé, Ankaizima and Ankasimbelo in
the extreme north, the Itasy ang Ankarstra south to Tananarive and Tskarimdiona
(¥atomandry) (Jeesirie, 196%). On the mainland, wvolecanic activity 15 glosely
aesocisted with the rift-vailey svatem somewhat Far inland and, in this
cannection, cannot be considered 8 mejor snvironmentzl factar influencing coastal
and marine ecosystems ather tham through erosion, natural or caused by man, and
inflow of freshwater %o the sea.

- Soils derived from grenitic and sedimentary rocks are the principal constituent
along the mainlend coast and Madagascar and of about 37 of the 100 islands
comprising Seychellea. A radiue af 3% km drzwn around Moké  Ialand  ineludes
almost  all of Ethe grenitic islands, the principal ones being Mahé, Praslin, La
Digue and Curieuse (Knightly, 1961).

= While fQuaterrary deposits occupy a larpe arss north af Malimdi  inko Somelia,
these deposits occupy only a ngrrow strip immedistely inshore southwards towards
Mozambique, Foiiowed by Tertiary amd/er Jurassic deposits further inlamd;  the
erea ceccupied by deposiks From Quatermary to recent times extends further inland
south of 1695 latitude as the coastsl plains broaden.

= CLeralline derived sails, characterized by urdifferentiated calecareous rocks,
ocour  along parts of northern Mozambigue and in gatcohes along the Tanzanian and
Kenysn coasts. Caral is the principal base rock constituent of the remaining A3
islangs of Seychelles: i.e., the Amirantes, Farguhar and the Aldsbra group
{Aldsbra, Cosmoleca, Assumption and Astove) and those umger the jurisdiction af
Mauritive: the Cargades Carajos {St. Brandon, Raphael end five iglets) and the
ielands of Agaleges and the {hagos Archipelsgo. A number of islands alangy the
mainlend coast sre principally coralline and include Zanzibaer, Mafiz (Tanzanial
and the Primeiraz and Secunds Archipelago (Mozambiguel.

- Alluvial plains are associsted with the major rivers which flow ecrose  saastal
plaina on ths mainlend and Madagsscar. In the smaller jslands the laration of
extensive areas of alluvial deposits iz largely a factor of the land morphology
even then, such areas are relatively amall though of agricultural sigrdficance.



kilomerres. It ic oniy a few hundred metres wide off Nagala in Mozambigue and
plunges to 2,500 m bhelow sea-level only 30 km off the cosst (Tinley 1571). The
plunge continues dawn to over 4,000 m only to be interruptad by submergad platforms
and isiets associated with the island aystems referred to in the preceding section,
Seychallee is probably the anly system of islands in tne West Indian lcesn  with =
large area of shallow waters, as can be ocbseTved Trom cceanographic maps,

25. The Continental Shelf along the whole of sastern Madagescsr is sven harrowsr
and steeper than that of tne mainland. Faor example, the S00 m and 2,000 m coantayr
linea are loceted 12 and 32 wm off Tamatave. On the west coast, the shelf eauxtends
farther offshore, except that the drop to the 2,008 m is still very stesp, iF not
abrupt in some places. Thus the 500 m, 1,000 m, and 2,000 ® eontour -ines ars 54,
72 and BB km west of Morondsva while north of the Bay of Baly thete contours ars
sbout 48, 52 and 36 «m respectively (AGM 1969}, In addition, large amounks of
sediment are carTied down by the many rivers flowing From the high plateaux further
east snd are deposited on the sea floor with resulting build-upr of axtensive sand
banka. This process was observed at Tuldar and along the cozst northwards to
Morondave, and ih the vicinity of Majunga during a visit in 1979 and from the air on
tre flight from Comoros to Meuritius during the mission., On the mainlend, a similar
pattern of past and current submarine sandbank build-ups sppmars to be associsted
With the large rivers, fur axampla the Mafia Chammel due to the Aufiji River.

26, In same places, zlang the edge of the shalf, deep chanrels and ceRyons  oocur
and this has facilitated sccesa by large ships leaqing to the development of
harbours, sspecially where there are protected bays. Oar es Salaam, Mombaam, Port
Amaliz and Tamatave are good examples.

ar. Tha barrier resf, such as occurs off north-eastern Australis, 1s wvirtugllwy
absent from the West Indian Ocean. The Contirental Shelf is, however, colonized by
coral-building polyps and, as such, the fringing reef iE & daminant Feature along
most of the edge of the shelf depending an the depth, usually above 4% m, and water
temperature normally above 18°C (Bock 1978). Behind the fringing reef, one finds a
body of caim, shallow water, or lagoon, varying in width from 8 to 10 km. Ae will
be clarified in the mext section, tnia body of water is am extremely important
factor in the productiviy of the offshare ecosystenc.

THE BIQTIC FACTORS

28. The most important of biotic factors is withowt doubt men himself. Through
hils a&bility %o occupy end utilize a wide range of ecosystems and species, man has
been able to change whole ecosystema with far-reaching, freagquently deletericus,
effects on other organisms., This is best illustrated in Medagascar where excessive
deforestation of hunid forest and overstocking with livestook has led to severe soil
ergsion, and more importantly, the loss of rich top sgil. The soil is carried down
ko the coast and into the marine envirorment resulting In the silting up-af mengrove
ewamps, estuaries, lagoons and coral reefs., The final effect an the marine
envirorment ip loss of fisheries productivity since the algse and coral polyp, upon
which fish and other organism= depend far food Tequire rlegan, &lear waters. A4
similar situstion has been aobserved with regard to the large amourte of =ilt carried
down the Galara-Seocaki River on to the coral reefs off Malimdi, Karmya.,
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deltaz and nearshere marine scosystems. It has been observed, For example, that
sardine productivity in the Mediterranean Sea off Egypt has declined since the
impounding af the Mile River with the Aswan Dem, and s0 has the fartility af the
Nile Delta itself. The Cabora Bassa Dam {1975) an the Zembezi River, Mozambique,
hee reduced the river flow and flooding regimes downstream to the delta, and
officials of the Fisheries Department now fear @ reduction in gshrimp productivity
while salt water comes some 80 km upstream. Since most aof the istrge rivers in the
region are under considerstion For hydroelectric power and agricultursl development
projects, a thorough study of environmental and erologicel impacts is not only
essentizl but the findings of such assessments need to he given avery consideration
and the project plans end programmes modified sccardingly.

3. The interaction becween differsnt species aof plents and snimals is usually of
local significance, particularly in terrestrial ecoeyskems where physical barriers
such as mountain ranges, large bodies of water, tolerance to temperature and s0il
cenditinns may restrict the sextension of jits geocgraphical range., The. ecological
term "succsssion" iz wvery much another woy of saying "the netural modification” of
the physical and chemical environment by & given bictic commumity associstion and in
the process cresting an envirorment less suitable to some of the individuals, giving
way ta a more atable (but dynamic) higtic community assgciation - the el imax
cemmuniky.

31, In the case of mangroves, four sxample, Avicennia and Spnneratia are the First
colanizers trapping soil and sflt, including their own dead leaves, by their
preumatophoric roots. The soil thus trapped builds up creating suitable conditions
far Rhizepheora and then for Ceriops on lesa raized ground and finelly for Brugujers
(Rabesandratsna and Rabesandratana -~ no datel. As tress, they provide shelter for
birds and ather dryland organisms, the submerged trunks secome colonized by oysters
such as Crazzsostres g¢ucullata, the roats and shade provide hiding for fish
hatchiings, while trapped silt snd decomposing orgenic matter provide hiding and
feeding grounds for shrimp larvaa, planktsn, etc. snd o whale foed-chain is fully in
operation. 5o that what was in  effect barren, im now a communiky of living
organisms. :

JZ. In the same way, the caral-growing polyp estahlishes itself on = bere rocok and
with cime 2 completely new living environment is created. Here is tha bresding,
hiding, feeding and resting place For many af the corsl fishes oftsn even satisfying
special  feeding habits, like these of the parrot fisk which feed on the coral polyp
itsalf. At the same time khe spresd and massive growth of coral eomtinues,
aspacially azlong the resf edge, and as the corals graw upwards to the surface, thay
creaste a wall sufficiently strong to break the force of waves. Betwssn this wall
and the share, the body of water or lsgoon is mush calmer and bgoth rcoral polyps and
otner organisms which cannot withstand the stronger waves and currents find hare 2
suitable envirorment. But ancther very important secondary effect not chvious to
the majority of the coestal peoples in the region, is the protection aof the ecoast
Fram srosion through the breaking of wave enerqgy by the berrisr created by the corsl
reef front. It is regrettable therefore to ses destruction of coral reefs
procesding unchecked in places 1ike Comoros and Tuldar (Madagascar), when there is
more to gain by protecting them.

ECOSYSTEMS AMND ASSOCIATED LIVING RESOURCES
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gtabls unit. Thus, from the envirormental factors digscussed in  the preceding
sections, 1t can be expected that some ecosystem types will have a region-wida
distribution, espscially where physicel barriers are least restrictive, while athers
are Lo be found only in smatl localities depending largely on the tolerance by thair
biotic components of physlecal and chemical elemepts of the envirorments.

4. The faure and fiora of tne.the East African region fails inte Fairly distinet
major Siogeographica. Pravinces (Upvardy 1975) (see table 2). That on the mairnland,
and some of the Weat Indian Crcean islands, is typically Africam, wmile that on =ome
of the other izlands is deriwved prineipally from the Inda-Halayan Realm, especially
the plants {tanla 2). |While this characterization is especially applicable to
terrestrial bistic communitias, the ocean currents have fFacilitated the wide
distribution of marine organieme. For example, some fish groups asuch es groupers
{Serranidae: Epinephelus tsuvina), mullets {Mugilidee: Liza mecrolepia and
Mullidae: [Upenews vittatus!, snappers {Lutjanidas: Lutfsnus kasmira) and wrasses
iLaoridee: Cheilinus undulatus), invertebrates such as coral polyps, sea-urchins,
and  the wvaripus species of ses-grasses ang  sesweeds, occur throughout the
Indo-Pacific

region.

5. Another important aspect relates te the geclogically lamg time during which
these islands have been separated from the mainiend, far example, Madagezeor. The
"oirth" of some of the islands, throwgh either vocleanic action or khe rising of the
sea floor (or the lowering af the ses level)] or from coral rock grawth, amd the long
distances between the mainland and these islands as well az betwesn themeslves, have
led to 3 high degres of zeparate evolution snd endemism. For example, in Madagescar
at least 8O per cent of flowering plants and Bl per cent of the vertsbrata species
are endemic {Jolly 1978}, while the Aldabra Atoll in Seychelles iz unigue amongat
the Indian Ocean islands and globally famous for its large populatign of giznt land
tortoises, esgualled only by the Galapagons Ielands of the eastern Pagific Opean
(Beamizhm 19703.

36.  This biogeographical charactierization is especially useful when considering
the creation of an adecuste snd representative regiomal network of protected areas.
This matter will be discussed further in subsequent sections, Suffice it to savy
that the dissimilarities in bioleogical components of ecosvetems to be described in
the next se=ction will he reflected in these broed biageographical units,

37. e following classification and characterization of fhe warious Bcusystéms
has been Facilitatad by proceedings of three -~onferences namely: The AETFAT
symogsium af 1766 which reviewed the consercvation of vegetation in Africs souts of
the Sahara (Hedberg snd Hedberg 1568), the Tanamarive Conference which reviewad the
canservation of nature and the resources of Macagascar (IUCN 1972), and the 1374
UMEPSIUCN  spongored survey af the state of ronservation of biokic communitiss of
Fastern Africa (Lamprey I1975). The classification of ecnastsl and marine acpsystems
described by Hay (1975) has also been ueeful sas have been the reports of Salm
{1%78), Tinley (1971} and Proector (19707.

Trapical moi=st forest

38. Evergreen to semi-svergreen lowland forests in relatively well drzinred deep
swils, vyear-round precipitation and little varyipg nigh temperstures ane humidity.
Includes groundwster gallery forests associsted with the Jlarge rivers end/or

frechwatam Scsfons moned EE E TN B L TF S [ gy Tt imder.mn 1 V.. shmaki Fi—al (mbms e~
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Table 2 : The blogeographical provineces ofF the Egat AFriecan region relative
‘to coastal and island ecosystems { from Upverdy 1975)

Realm Biggeographic provinces Country/Islands coversad
Afrotropical Somalisn {semi-arid) " Somalia, Kenye, Tanzania
south to Rovoma River
Miombo [Brachvstegia) Rovuma in Tanzania, north -
Woodland/Savanns Mozambique =outn to
Zambezi River
South African Zamberi River to the
Woodland/ Savanna southern barder of
Mozambique
Malegagy
Rain Farest eastern Madagascar
Malanagy central and western
Woodland/Savanna Madzgascar
Maleqasgy sputh-western Madagascar
Thorn Forest
Comoros Islands Comaros and Aldabra group
and Aldabra of islands (Seycheliles)
Mascarene Islands Mauritius =znd Rodriguez
group af islands
Indomal avan Seychellee and Seychelles

Amirantes

Maldives and Chagos
Islands

Mauritius (Chagos izlands
group )
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2. Characteristic Fauna and flora: northern mainland cosst flora includes
Chlorophora excelsa, Steroulia sppendiculata, Antiaris usambarensis, Mewtonia
paucijuga and Memecylon verriculosum, while south  from Rufiji River basin to
northern Mozambigue the canopy ia likely to be demineted by Khays vasita, Parkia
rilicnidea, Agina microcephsls, Epithrophleum  suaveclens, Cleistarthus holstrii,
etc., especially in riverime gallery foresis (Cestro 1#78), In Madagsscar, the
canopy is dominated by members of the family Myristicaceae and Lauraceae, witn
Anthostema (Eurphorbiacmss) and Dilobeia (Proteaceas). In Mauritius Sepotaceze and
Myrtaceae dominate with notable species like Mimuggpe (Dodo tree) and Diospyros
being eonspicuous in  Mackabes Forest, In Seychelles Calpphyllum  inaphyllum,
Imbricaria sschellsrum, Dillenia ferrugines and Northse sechellana dominate the
lowland and medium-level fores: ecozystems; VYaterig savechellarum, the anly
dipterocap outside Agia omg  Australia is practicslly extinct. Palm foresta
dominated by the coco-de-mer (Lodoices maldivies) mixsd with latanias, screw pines
(Pandarus spp.) or Dillernia ferrugirga ocecur in Praslin and Curieuse islands
{Froctar 1970).

&40. This ecosystem type occurs along the mainland coast from Malimdi {Kerya) south
to northern Mozambique, especiallv uncer the influsmoe of coastal mountain renges
euch as the Shimbe Hills (Kenya), the Ugambaras, Mourie and Uluguru mountsin ranges
{Tanzania), etzc. Yery extensive along the sastern  and northern cossts  of
Madagascar. On the other islands, except whers strongly influenced by altitude
{2.0., Morne Seychellois in Mahé) ar soil depths (Mauritiue), humid Fforests rcover,
Or uJsed to cover, most of the land surface. Infarmeticn on ecoaystems found in
{omoros wes not available but during the visit such forests were seen to be a
doninant cover on 21l thres islards, excapt where  cleared for cultivation ar
suporessed by lava (Gromde Comores).

a4l. Feuna ranges from the large ungulates of the mainland which include elaphants

and buffale, primates such as the lemurs of Madagascar, to such rars birds as the
-pink pigeon amt the kestrel of Mauritivs, and the serpent eegle of Madagascar.

Woodlands amd woodland savanmas

42.  These oceur in sandy leached sails or lateritic soils and are often sub jected
to annual fires; many of the plants are fire resistant or Fire loving {pyrophytic)s
the cermopy is not closed and usually below 20 m or less. Although temperstures ars
high they wvary much more than in the bhumid forest, =3 do the humidity and
precipitation. There are usually one or two ratny s=zessons and one dry segson
lasting from three’ to six months depending on the geographieal positism nerth ar
south of the squatar and on the influence of the trade winds imongeons).  During
this period most of the tress Igse their folisge [deciduous Forests).

43. Characteristic flare include fairly dense and high herocacecus cover of such
genera as Hyparrhenia, Heteropogen and Panieum on the  mainland. Trees are
principally leguminous: Brashvstegia s=pp., Albirziz spp.. Prerccarpus angolensis,
Afzelia guazensie, Ispberliniz spp., Burkes spp. and members of Combretaceae, &.9.,
Terminalis app. and Combretum spp. ard other species like Uspaca and Scleracarvya
caffra. In the islands, auch os in western Madagascar, Hyparrhenia -dominatas the
herk layer while speciess af Jalbernia, Hildegerdis, Tamarindus, Chlargphora and
Foircigng are common. This type of vegetation feeds many large wild ungulate=s fourd
along the mainland coast ineluding elephanmts, buffalo, kudu, impala and also the big
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44.  Distributionm: significant along the whole wmainiand from the south coast aof
Sgmalia; of increasing impartance in Tamzania and northern Mozsmbigue. In
Medagascar the type is found in sizssble stretches along the west coast from Baie
des Assassins to Anorotsangena.

Jemi~arid ecogvstems

43. Climgrically-induced vegetation dué toc high moisture stress resulting from
long dry seasons, wely low rainfall and high temperaturss, The vegetation is
typically dominsted by grass and shrub cover, the trees are belew average height ard
widely spaced; shrubs and trees lose foliage during the dry seasan, Annual fires
2re & common festure as in the woodland sevennasz.

46. Characteristic flora includes spagies of Acacia and Commiphoras and  Adan=onia
digitata, which dominate the canopy, and in drier areas Euphprbia spp. are common.
The Africen savanna faune, particularly anielopss, dominete, but are decreazing with
the shortage of watsr and grazing land in the drier desertic conditions. 1In
Madsgascar genera of FEuphorbiacese, and Didiersaceae dominete; information on
principal fauna gpeciea is rot immediately aveilable but lemurs sre known ta he
ircluded.

47, Distribution: morth of Kismayu (Somalia) and, in Madegascar, Moromoe
north—west of Ambovombe. Thiz type iz practicslly sbsent on the other islands.

Coastal Lhicket and oush

48. Soil-induced, For example shallow gnils on coral rags or derived from former
forest types. [Emergent trees are sperse and of comparstively low height. Fairly
wet and humid 1n some localitjes.

4?.  Charaetaristiz tree flore inelydes Sideroxylen, Mimusops, Menilkara, [Crewia,
Elsecdandron, Erythrexylum and Suregade on mainland and offsahore islapda. Mo
information on Madagasear and other islands but faums in Madagascsr includes lsmurs.

50, In Tanzania sround Der es Salsam rmorth to Bagamoyo, Xilwe sauth ko Limdi, with
boaciz as one of the dominente. In Mopzambigue this cccurs in the subiittoral sress
of the north, and wmain tree species incluce Guibourtis schliebenii and
Peaudpoprosapie euryphylla.

Coastal dune thickera

51.  Qceur slorg parts of mainland, and probably south-west of Madagascar on former
sand depoaits (dune rock) brought asbout by either wave action, or Tereding
shoreline, or raised farmer Geaches. In Somalia the ME trade winds and the
deflected 3E trade winds which blow fairly strongly along the coast have screntuatad
the impact of the dromhts of the early 1970s and a large, long strip of abowt 200
km comprising 330,000 ha, from the lower Schepeli River northwards, has seen
carverted inta shifting send dures. Some 500 ha eround Merca and the Lower Schebeli
have been stabilized. In Mozembique =& numbar of marine sand dumes are  being
reclaimed, partly ag an apti-desertification measure and partly to provide wead Far
fuel.
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maritimue, Ipomogsa pescaprae, Canavalia maritima, -Sophora tomentosa, Dactyloctenium
aecypticum, etc., anc om the durmes in Mpzambigue most important thickst species
include Dicspyros rotundifalis, Mimosops ecaffra and  Sideroxvion  inerme (Tinley
1971, In Somalia, Acsriz opp. deminaks,

53. Decur in Somaliz zmd Mazambicue, from Hazaruts  southwerds., Information on
distributien in the other countries is inadequate.

Grassland and Flopdplains

54.  These are grass-domingted ecosystams often associsted with  large civers on
alluvial sepils, ar vhers edaphic conditiors do not permit the growtn of tress
(edaphic grasslands! cr are fire-imduced. In edepnic types, e.g., the flood plains,
the zoile are clay-loam and alkeline; in other cases the scil is shallow dus to =
hard pan helow the surface reducing percolaticn.

5. The graminee of the flood plains are domimat=d by +tall, often mores thoo 2
metres high Hyparrhenis and Heteropogon species with Panicum meximum and Pepni=zetum
in some argas. Where a hard pan is close to the surface, or in depremsions, rain
and seepage water collect and, together witk poals Formed during the flooding, they
meke up ea impartant aree For resident and migrant weterfowl. Elephanmts and buffalo
penetrate the high prass. In associatior with rivers, Flpod plains provide
importamt breedihg and nursing grounds for many ecomomically important Freshwater
Fishes.

Freshwater marshes, swamps, lakes and rcivers

56. Oceur inlsnd from the shore and are sgssocimted either with large river hasins,
for example, Rufiji {(Tenzanis); Zambezi (Mozambigue); Baoka, Mamombolo  and
Teiribihing (west cosst of Medagascar) or topographical conflagurations of the
cogstal plain, a.9., Lake lhotsy in south-west Madagsscar.

7. Informatien on the fauna and flora of these ecosystems is not immediately
available although Phragmites and Typha sre likely to domtnate the grass cover,
grading te Hyparrhenia, Pennisetum and Hetoropogon as edaphic ronditions allow.  Om
drier sreas, or on high termitaria, tree flors is likelv  to include Ficus,
Sideroxylon, Temarindus, Euphorbia, ete. (Hedberg and Hedberg 1968 and gisnt palm
Raphia =sustralis groves in southeen Mpzsmbigue. “he aguatic faune is primedipaily
freshwater cichlid fishes s=uch  ag Tilapia, whereas water Fawl, buffalao,
hippopotamuses, =lephants and crocodiles deninate  the larger Fauna. The palm
vulture Gypohiefsx angolensis is an inhabitant of giant palm groves where it i3
threatered by the cutting dewn af this palm (Milstein and Faloumiz 19783,
Information on Madzgescar is not immediately available.

Brackishwater swamps snd lakes snd sal- flats

58, As for freshwatar marshes above but under the influence of sea-water
aspecially during the nigh tide. Swamps are likely fg occur in the large estuaries
‘and dsltas of such rivers as the Rufiji anc Zampez:i; silt carried down may creste
sandbanks high enpugh Lo creste pools. In some cases, as in southern Morambhigue,
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53.  The swamps in estuaries and river deltas are nften lined with mangrove spmciss
such @s Avicennis spp., Phizophora mucronstas, Ceriops boiviana (tabls 3}, eto,  This

ecosystem supparts a variety of aguatie fawa amd  avifauna inpluding sea birds:
cpsstal weders, cettle ecrat Ardenla ibis, sacred ibis, mangrove kingfisher Halcyon
seregaloides, pelican Pelecanus onerprstalus and P. rufiscens, fishing owl Scgtopys
peli (Milstein and Zeloumis 1976) and Fish magle Halisstus vocifer. In Madagescsr,
one needs to include lemurs which inhabit mengrove forests and the Madagascar fish
esgle Halisetus vociforaiges.

Mangrove forests

6C.  Halephytic formations in estuaries, river deltas and creeks as colonizers of
gilt mud carried down and deposited at the mouths of Civers, and in sheltered creeks
end bays due ito coastal erosion and run-off, Table 3 shows Ehe common aperies
asaccisted with thass formastions as well as the economic uses of some of tham.

&1, The mengrove swemps are an importank, if not critical habitat of a variety of
marine organisme which play an  important economic role in most of tha countries
visited. They include crustaceans and fish which sither breed, nurse, shelter or
feed in these swamps, The crustacesne inciude prawns such @s Penaguys indicus, P.
monodon, P. semisulcatus, Metapenseus mamocercs, and mangrove crab  Scylla asrrata,
bea spp., Segarma, robber crab Birgus latro, moiluscs such as oyaters Erachydontes
spp- and Lressostres  cucullata, ard cockles (Donay spp.) (Rabesandratara end
Rabeaandratana (no date), Salm 1978, Chong Semg 1981).

62.  Mangrove Forasts occur all along the mainland end island coasts im  sheltersc
bays with alluvial deposits, eepecially in mouths of large rivers. Like the humid
forests, the ares of mangrove Forests iz tontinually being reduced ot anly for
settlements and wurban expansion but also due to timber exploitation. This has
serious implications on merine fishery cesources ta ihe extent Lhat conservation of
mangrove foreste has become an intsrmationsl concarn {IUCN's Commission on Ecoingy
19823, '

Mudflats

63.  These occur in shallow calm water hays associatad with silt mud deppsits from
rivers. The water is often turbid and as such inhibits the growth of sea-grass
and/or corals. Ocewr along all the cossts linked with river estuaries and shellow
sheif with bays, e.g., Maputo Bay in Mozambinue.

4. Feune include primaly decompasers ang other benmthic fauna, shrimps, molluscs
and other crustaceans, and a wvariety of small fishes similar to thase Foaurd inm
gwamps Dut with higher selt water tolerance. Mudflats are, like mangrove SWaMps 5
important prawn feeding grounds due to the higher organic matter centenk, hence the
high cetehes in the Bay of Maputs and  the high productivity of north-western
Madagascar.

Sandflats

63, Oczur in areas of the shelf where wave action is  toag strong to allow Ene
settling of =ilt and the growth of sea-grasses Cymodoces sgp. and Diplanthera
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6. Faung and flora is diverse bhut lsrcely composed of plankton Feadaras  and
eecondary feeders such  as  fish, inclucing rays, s=ardines and  anchavies, and
sand-dwelling eels,

Sga-grass beds

&7. Oecur in clear, shallow waters of the lagoons and raised platforms, protected
from strong waves. Tha Bes-grasses are rooted flawering plantz of the femily
Fotemogetonaceae: Cymodoceea giliata, [, serrulats, L. raotundsta, Diplanthera
wnivervia, Syringodium iscetifolium, etc. and family Hydrocharitacees: Helophdils
ovalis arnd Thalsgais hemprichii (Tinley 1971). The composition is likely to differ
northwards end around the islands. Assvcisted with these plants are algae such as
Caulerps, Celidium, Cadium, etc. The ses-grass beds are an importsnt nabitat For
many small and iarge marine grgenisme, for feeding, nesting and rursing. These
range from Lthe dugong (Dugong dugon), marine turties such as the green turtls
{Chelonia mydas) end hawksbill tuztle (Eretmochelys imbricata) echinoderms like
sga=-urchins, a variety of cruataceans and cpelenterates, and Fish Buch as wrasses
{Cheilip inermis, Cheilinus and Hallchoerss), the parrot Fish  (Leptoscars
vaigiensia} and the raboizfisk {Sigenue oramin) (Bock 1978).

caral Flats, back-reef lagoons and resf platforms

58. Principally on raised submarine platforme and shaliow lagoons, w to 10 m,
where piotected from strong, viplent waves and currents; clear water (a3 opposed to
bEurbid waters af mydflats) and relstively high temperatures, abave 18°C with optimum
at about 30°C (Bock 1278), and hard substrats such as former coral rock. Often the
lagogn or shelf mey be shallow s=nough for some coral heaca to be exposed during low
Eide gnd the corel grows laterally to form a flabt Lop.

g7, The eoral 1s built by a coral anjmal, ar polyp, belonging %o the
coelenterates, in symhiptic asscciation with a unmicellular protozoom Zooxenthellae,
and in this combinetion deposite celcium which forms the coral - actually a house
for the polyp itself. The corals provide a habitat for shelter, hidimg, bresding,
fesding, ete., for a variety of fishes and other marine arganisms. Some  species
like the parrot fish and the crown=of-thorns starfish, Acanthaster planci, sre
specialized predatprs on coral polyps. The list of fish speciss  gasocisted with
this habitst would be too long and incomplate but the followirg families and
examples may be mantioned: moray esls (Mursenidae}, damselfishes {AbudeFduf
snnulatuz, A. wanthozonus), Acanthuridas [Aconthus  tricstecus), Apogome  {rordinal
Fish family), wrasees, angelfish (Centropyne multispiniz), scorpiam fishes, ste.
Other fauna include the longspined sea-urchin {Diadema setpcag) whose long  9pines
often provide shelter bto Apogons and rezor-fishes [Aecliscus strigatus), a variety
of beautiful melluses oftsn enchored to the ooral, the giant sea anemone  which
provides & home for the anemorne fish (Amphiprion akallopisos and A, echippium],
lobsters and turtles. Tha coral typea include: tne familiss Portidee {Poli:es and
Gonigpors spp.) and Faviidae (Mesndrina and Favia species] (Kenys Nat. Parks, (no
date), MacHae and Kalk I96%). :

Fringing coral reef
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the survivel of the protozoon and sc limtts the growth of corals- (Baek 1978),  Thus
in aress of the shelf edge below this gepth corals ars likely to be abgent, The
reef front 1a s rough enviconment oue to stTrong wave and tidal action and s such
the exposed reefas sre low and wind-blown of aspect with very few branching corals,
but luxuriant soft corsls in the upper reaches of the Fringe {Ray 1968, Back 1978).
In the small granitic and volcanic islands the shelf ig axtremely narrow or
non-existent. The land more of less pontinues its slope into the deep resches of
‘the watsr. The coral grows or the submerged island slope ltself where the upper
reaches are subjected to sxpasure during low tides; here the soft corsls are
dominant .

71. The ghelf is not only irregular in itz depth but is also broken by channels
and  submarina canyons. This factor, combined with the influence of sedimenta and
turbid waters “rom the large rivers, contributes to the discontinuity of the
Fringing reef along the mainlend coast, ard sround the islands, submerged plstforme
and ielands.

72, The faure iz very moch similsr to that of the coral flats hbut includes
vigiting larger fishes such &= barracuda, sharka, twna, ete.

The open ses

TI. From the Contimentsl Sheilf the ses floor drope off rather stesply to depths of
over 4,000 m, for exeample, along the sastern coest of Madsgascar. This is a region
of strong currents and waves. The founa and flora is pelagic and veries from
plankton to whales. The larger stronger swimmers liks tha gailfish, marlin, tuna,
barracuda, stc., are Eo be found Pere. Productivity and therefare the ticmana,
decreasgs with depth and there iz stratification in specles. 0fF Madagescar and in
the deeper rolder waterz ia the rare chambered Mautilus which is recorded in anly
one ather place, the Palaw Islands in the Pacific. However, specimens of its shell
Wera seen on sale to tourists in Magadishu sugyesiing thet this animal may be found
aff the Somali coast, unless such shelle are carried by the Equatorial Current all
the wey from Madagascar.

aandy haaches

74, Beaches ars 2 trensitionm or scotone between land and the sea  water low tide
lire and are sssociated with sheltered areas of shallow shelf and low 1yimg dryland
which permit accumuistion of sand; ofien the sand ig derived from 2 previous sand
bank.,  Where =zerel reef and coral flats are abundant tRe ssnd is licht in ealour
icoral eands). In volcanic islands such as Moheli (-omproa) the zsnd is derk.

75, The beach is regularly bathec during high tide, and cepsmdinmg on tha season
the high tide line can reach and overflow the high sdoe oF the beaasch. The corsl
sand beeches are a habitat for a variety of molluscs and erebs  such as . the ghost
crab. Tinley (2971} reports over eleven rare moliuses 2long the northern coast af
Mezambigue including such speries as Comus spp.. Phalium  fimbria, Laevicardium
gelicum, Murex clavus and Cymatium ranzanii. This i5 elasg the neating and safe
resting site for marime turtles wnich nide their nasts under -he fringing oeach
vegetation cover,
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as the Amirantes, 5t. Pierre, Assumption and Astove have been used by large numbers
of birds, and for such a lanmg time that there sre rich deposits of guano which are
being exploited as fertilizers for expart and locsl usa, ‘Commen speciss uzing these
cliffs include sooty term (Sterns  fuscata), noddy terns {fnous stolidus and A.
tenuirestris), fairy tern (Gygis alba), white—tailad tropic-birds  {Phaston
repturys), frigate birds (Fregata spp.) and shearwatars {Puffinus pecificus),

77.  In other small islands like Deznoueufs {Seychellas) eqgs of the sooty and the
noddy tern are being collected for =ole in Mahé. The collection of eqggs and the
killing of nesting birds or hunting them down from their hiding-places in rock
creavices, under ahrubs, ete., for food is common prectice im mest of the islands and
during a wisit to Round Islamd {Mauritius} in 1979 accompanied by officials of the
Forestry and Fisheries Departments, a number of sites with deczpitated bird heads
were witnessed. During the same vizit several tropic-birds, scoty end moddy terms
were approsched to within less then a metre. According ko Salm (1978}, im
Seychelles "young  sheerwatsrs (Puffinwe pgcificus) are removed from thedr
undarground rests shortly before fledging, kili=d, sometimes saltsd ard eaten”.
Rocketies are alsg present offshare of the mainland coast, an Latham Island, far
example, south of Dar es Salaam, Tanzanis and noTrth of Metritius Izland, and Nosy
Mangsbe in Madagsacar.

3. The foregoing ecosystem types sre by no means the only onez to be faund in the
regian. The study of coaatal and marine ecoystems in the Eaat African Region is
generally incemplete end only in Mozambique was it peazible to secure a sufficiently
detailed document to meet the requirements ef this sectorial repart, at lemst so far
as the coastal Formstions are concerned, However, isoclated studies sposar to have
been carried out in MadsQascar under the suspices of the University af Madageacar
(Marine Research Skstion, Tulgar, and the Institute of Oceancgraphy, Mosy Bé); in
Kenya under the auspices of the tniversity of Nairobi and the Marine and Fisheries
Research Institute at Mombasa; in Tanzania under the Department of Zoology of khe
University of Dar es Salaem and the Marine Fisheries Research Station im lanzibar;
ih Mozambique by the Centro de Ecologis and by varicus visiting scientists. All Ehe
literature deriving from these astudies nesds to be collated in prder to idenmtify
gaps requiring further ressoreh or erological surveys.

ECONOMIC YALLUE OF LIVING RESOURCES

T9. Az pan be gathered fram the Faregaing classification, the potential resources
of this region are diverse. Mam has not failed to put most of them ko scoromic use;
land for cultivation and settlements; extraction of timbar from forssts; wtilizatiaon
of faune a3 food and for recreation; use of beaches ang lagnons far recreation;
extraction of some life forms (terrestrial and merine) For decoration; ete. Thie
section briefly surveys these various uses and the impact they have upon the various
ecasystems which provide them. '

Land-basad resources

80.  Humid Forests: practically all the humid forests on the mainland ccast and  an
bhe cosst of Medagascer and the other j=lande have geen’ exploited for timber and the

land converted to other usas, especizally agricultural. The valuable timber specise
1!'II:.'|.LIC|E Chlorochara. Khawvs mruscdss T e R T N I Y Mo & ome - + . Y
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clovea, wvanilla, cinnamon, coffee, bDamanss, etc.  4nd  with  the converaion ta
agriculture or fast-growing exotic timber species, let glone overhunting, nza lad tg
the modification of the preferred physiesl and biological environment For mamy
species of faune and flora, most of which have now disappeared. Whet remains of tha
original forest is to be found in inaccessible areas but the size of sugh aress is
pfien ecologically ipadequate to mest the needs of some large or specialized fauna
like some of the lemurs. Thus the range of the distribution of eiephants, buffaln,
ete., hey been reduced to small localities along the cosst. On the iszlands whars
‘cultiveble land iz searce, khe epastal forsat exists only in protected patches
having first been depleted of their vaiusble timber species. Existing Forest
reserves are principally chosen for their timber value and/or wstershad protsction.
Those on =ome of the islands have een specifically et aside for tha protection af
gndemic =peciss of Fauns grd flera, e.5., Mechabes Forest flagerve in Mauritiua,
Morne Saychellss in Mahé and Nosy Mangsbe in Madegascar.

8l. Woodlands and woodland savarnas have also heen roanverted ta gther Umes,
partirularly agricultural. Where scil conditions allow, such cash crops as the
cashew fut, cocorut ang sugar, food crops like bananss, cassava, ete. and  livestock
Production heve replaced tracts of former wondlends, while ather arsas have Jean,
&nd continue to be gleared and replaced with artifieial forest plantations.
Nevertheless, some large tracts of cosstal woodlands &till exist in Tanzanias and
Mozambique where the presence of tsetee-fly or difficulties of access have preventsd
serious human encroactment. Such areas stll]l provide some gsasfui timber, e.g.,
Dalbergia, Afzelia =nd Pterocarpus. Liks tha humid forests, the wopdlands heve been
2 saurce of fuelwood in rural aress and charcaesl! for urban centres,

B2. Coastal thickets, most of which sre derived from former humid and woodlamd
forests, have besn equally affected by man for esimilar resscns. Perhaps the most
impertant sconomic value of thase thickets lies in providing fuelwood for domestic
LsE, ATess converted far cultivation sustain coconut groves, cashew-nuts and fomd
crops such as riee (wet and dry) ond caseava, and cattle ranching.,

B3. Coestal dure Formations: soils of coastal dune formatioms are YETY poor  and
too unstabla ta custain viable egriculture. The tvpe 13 thus sjither axploited for
fuelwood or grazing. Bath practices are, however, ecologically destabilizing and
with exposure and strong coastal winde, some of theee formatione have turmed into
shifting sand dunee.

Ba. Semi-arid, open woodlard Savannagq, &nd grasslsnds although playing a mirmgr
role in so far 38 cultivateg Crops are concerned {sxoept with irrigstion), sre good
grazing areas for bath domestic and wilc engulatas, These scosystems ogoupy the
whole of the Somalia coasst From the lower Schebell River northwards and inland far
same kilometres and it can be expected that they contribute significantly to revenue
earned from livestock expart, wrnich amounts to about 8D par cent of rotal export.
Randrienarison (1976} has made an anzlysig of the livestock industry in Madagascar
and reportes that <he antire north-west and southern rta are traditionally
liveatock aress, with a density af betweer 5 and 10 hezds/km” {ar per 100 ha).

85. The farmation iz alsg heavily exploited for charcoal =ngd fuelwood and the
remaval  of  tAe  larger treee  for  this purpose  hes  tended tn  intensify
desertification. In some CAs=3, a8 in Kenya and Janzania, expart of° charcoal was
banmed in the mid-seventies za an srti-dasertification messure,

Freshwatser-basgsd respurras
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alluvizl deposits and silt brought down by the major rivers. Tt is in these areas
that most of tne rice and sugar-cane is grown; for example, the Majunga srea in
nerth-west Madagascar is one of the major rice-preducing zonaes on the islend. This
applies equally io. the RufFiji flood plain ard many of the rivers in central and
gouthern Mozambigue.

87, Flood plains, freshwater marshes and lakes, including the rTivers themselves,
contribute significantly fo freshwater fisheries. Again this hae ta do with the
high nutrient content of the flood waters and the a&availability of. largas armss
suitable for breeding end nursing grounds (habitake) for fish. In the Rufiji Basin,
EVROCONSULT  (1980) estimated catches of 26.4 kg/ha for 1,450 km* of inundated Floed
plain which, under optimum exploitation would give a totel armual czteh of 3,841
tcones.  Not surprisingly, therefore, Fload plain Fisheries are considered more
important than thase of the delta both in Eerms of total preduskion amd effort
(ALEWM, 1981).

ER. [t can be expected that the level is similarly high for the Zambezi River
except  for the reduction aof Flood weters by the Cabara Bagsa Dam and alsc in the
flood plains of the large rivers of the west cpast of Madagsecar. The Rufiji Aiver
Basin Development Project oresents a very interesting envirorwental study case for
decisions o reasutce gevelopment. Ik is ineviteble thet conflict= of interest will
arise between Fisheries, forestry, wildlife and agricultural dsvelopment.
Concerning wildlife, the potentiel for exploiting buffalo, hippopotamuses, =lsphants
and ecrocodiles for meat and/or skin® and other trophies, has yat to be Fully
sceessed. At present, buffale populations in the Marraomeo Reserve {Mozsmbigue) azre
being cropped, the meat being utilized locally., The provision of such wild animal
protein under careful management of the wild etock 1s especially imporTtant in  areas
where the tsetse-fly is the limiting Ffactor in domestic livestock production.

RY. Mangrove forasats are exploiteo variously in the differemt ocountries wisirad.
from table 3 it can be seen that only three countries nave lerge anough
concentretions of these forestz but in only two, Kenys and fanzania, iz thare
large-scale exploitation locally and  far  export. In Kenya, the Lamu Lagoons
margrove forests are being managed for exploitstion oF timber oand poles. Thus tn a
1280 annual report to the Conservatar of Forests (Mong'als 1980}, tha Divisionel
Forest Qfficer in Mombasa reported an income, in royalties, of K.She. 254,518,9D
from all forest produce. Mengrove timber and poles contributed K.Sha. 94,710,210
tor 37 per rcent of the total]. The valus for different classes of mengrove pole
g8izes iz shown in table 4.

0. Ta the extsnt that mengroves are an important economic resource, especially to
the local peoples, a recent ban on the exploitation of the Lamu mangrove forest haa,
according &o Shuma (1980}, created a serious unemplayment situation. The poles are
widely used for the construction of lecal housing. And in the Rufiji Delta, whscs
the mengrove forest scoounts for the bulk of the totsl mengrove forest sres, 30,000
scoree  were exported from the delta of which two thirds were exported to Iran and
one third to Dubai (AL&WM 1381}, Locsl sales include exports to Zanzibar, Mafia and
Dar gs Selsam for making outer frames far local housing, While an inventory of the
Rufiji Delta mangrove forest hes been carried out by ALAWM (1981) attention also
needs to pe given to similar forests in Kilwa, im khe Revu and Wami rtiver mouths,
ard in cresks and lagoons north of Tanga, as well as Zanzibar and Pembs 1siands.

?1.  Surprisingly, and despite large areas of mangroves in  the Majunga area and
elsewheres along the west coast of Madagascar, these forests have not besn exploited
for timber an & larne netional scale. Instead. local inpkabitants use malss  far



Table 4 : Mengrove pole sizeg and their relative value in royalties in Kenya
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(Extracted from Shuma, 1980)

- Diameter at Rovalty rates per
Nzme of pole size butt end, cm, score (K.Shs.)
MNguzo Dver 14.0 6.00
Bariti 11.5 - 14,0 3.00
Mazip 7.5 -11.5 4.00
Pau 3.8 - 7.5 3.00
Fito mder 3.8 D.z0
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devalopment of equally efficient synthetic tarning agents, this axpert bas since
veaged although the bark is still in use locally (Rabesandratana and Rabesandratana
(mo daks;l. Thue there does not appear to be immediats danger to mangrove forests
of Madagascar From commercial expicitation - st leasst as informed by the national
experts consulted, In Kenys, mangrove tark is alao uged for tanning.

92. The Forestry Department in Kenya is #xploring the possibility of culturing
mangrove furest species amd some experimental wark on regereration is wpder way. An
irventory of the Lamu mangrove forest (46,184 ha) is ahout to he completed but such
evaluation is alse badly reseded for tha mangrove forests around amd south of
Mombasa, These Include North Creeks (&,375 he), South Coast (44,345 ha with Gazi
477 ha, Funzi 2,371 ha, and Vangs 3,485 ha) end Mwache Cresks (3,120 hal, most of
which sre proposed to become foreet rezsrves .

3.  Apart from timber and fuelwond, lacal inhabjitants visit Wangrove awampe for
fishing, and the collection of adible oysters and crahs. In Madagsscsr, for
exanple, all moliuscs are esten and of some, like Cagsis rufa, the shell iz used far
making pendents. The value of such  local products rarely appears in national
statlisties.

84, Beltas, estusries, mudflats and mengrove swamps: becsuse of their rieh argsnic
matter content these areas are = habitet ta s varlety of fiah, crustaceans and
mallusce.  In association with mengroves, brackish water marshes and swemp habjtats
provide nursing areas for post-larval stages of prawns  (ses paragraph &1), which
feed on the organic matter found an the muddy battoms (Freitas 1965). They remain
here until sub-edult stage when tney retrace their way to deeper ses to shed eggs.
Thug in the intertidal Lingamo mudflats {Mozambicue) Freitas found that most catches
consistad of these sub-adulks with P, indirus and M. monoceros, and adults af Acetes
erythraeus {77 per cent of catches), making up the bulk of the catchms,

$5. Prawn fisheries are an important =ctivity in the region, especially in
Terizania, Mozambique ano Madegascar. In morth-westarn Madegascar there are active
traditional prawn fisherie= now using pirogues with 20 hp motors. Industrial
fisheries are being carried out by five companies, three based at Majunga and twa at
Nosy-Bd, It shguld be mentioned that the mangrove swamps here constitute the most
productive prawn ares in the ragion, and it is poselble that circulating currents
within the Mozambique Champpel Provide a paasive paasage far larvae tp the Morambigums
coast [(sge paragraph 14}, which is the next must productive ares in the region
(Freitas 198&) comparable only to the Rufliji Delta. Thus, in Mozemhicua, Ethres
local ang thres Jeint  veaturs companies are exploiting prawn stocks betwsen Save
Rivar and Meputo Bsy and during 1378 to 1980 the country earned some usy 7.0
millien; the prawns are processed on board {deep freeze) while a small-s=cals carning
factory ig operating at Bsira.

?6. In the Rufiji Delta, AL&WM (1981} reparts a figurs of 2,714 kg whale praws
valued at T.Shs. 20,248 during 197%. The offshore BTES of the shelf orobably most
Buitable for prawns, in bhe Mafia channsl, iz 3,111 kp" with g potantial of 3,149
tannes, The Rufiji Deltz provides more than 50 per cent of the prawn catch in
Tanzaniz and this represents only about half of the potantial. A& trawl catch
composition of fish frem one of the delta channels iz shawn im table 5. Some of
thaze fishas seem to come up the delta channels to feed, a.g., the mullet Liza, and
others ta breed, ®.3., Hilsa, while ¢thers spend almpst their emtire life in this
habitat, e.q., some soecies cf dobnius ana Pomadasys .

7.  PRegarding economically impoTtant fishes. Freifoe (10220 cedeoson oo s
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Table 5 : Trawl eatch composition inm two Rufiji Delte charnels

(extracted From ALAWM 1981)

Spercies Salale Channel Kiomboni
Trawl (using wando)
Tachysurus sp. 3 .
Johnius sp 72 69
Liza macrolepie 1 1
Thrysse vitrirpstris 1 12
Hilsa keiee 26 i
Polydactvlus sp 14 iy
Equuls ecuula I | 1
Therapon jérbua 1 1
Upeneus vittatus 2 : 1

Pomadasys hasta

Solea =p ' 2

Dreggne - 7
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nasts, Thrissocles malabaricus, GSardinella  juesiey, Sillege sihama, Hyporhamous
improvisus and Heteromyeterjs sp. However, small-scale fisheries contribute some
20,00C tonnes/year and with the proposed development crder the Ten—vYear Develapment
Plan to involve same 15,000 fishermen in co-gperstive fishing socisties in the
Matangula and Cap Delgado aress, the cateh iz bownd &0 increase. In Kenye, small
scale fisheries ere alse Important and according to an analysis carried aut CFAag,
1979} these reach an everage annual value of K.Shs. 424,250,

Seawater-based Tesources

8.  Des-grass beds, sand flats and lagoons provide = variety of aconomically
impartant {isheries and include the more meturs specimens of those Fishes caught
near the estusries and mudflats. These aress are also trawlsble wming larger net
mesh salze and in this way varlous species of raye, Lathrinus sp, Carsngids, Siganus
amd Acanthopaprug, and octopus, holethurisms, ete., are fished, These aream are
also the fesding grounds for marine turtles sueh as the grean turtle Cheloniz mvdas

and the dugong Dugong dugon.

#%.  In asddition to the fisheriss, at lesst Kenys, Tanzania sand Modagescar are
looking into the possibility of exploiting seaweed {alg=e} es & source of pratein.
investigations of thiz nature had already been initistad by the former Caat African
Community Merine Fisheries Research Organizetion, off the Janzibar rcoest  in
Tarzania. Some af this work is siill geing on in Janziber and Kenyz under the Kenya
Marine ard Fisheriea Research Institute, Mombasa (Ruwe 1581). These algae includa
the blue-green aigse (Cyanophyta), green algee (Chlorophyta), red algae (Rhadophyta)
and brown algae (Phaeaphytal. In Tanzmnia, the brown algae gargessum, Turbinaria
and red algee Lucheusms, Hypnes snd Gracilasris =re geing expioited. Euchema iz
actively picked araund Zanzibar, Pemba and Mafia, while bTown algae {Cystoseira,
Turtinaria, Sargassum). green algee Ulva =p and Hypnea are used as bait (op.mit.).
OF the angiosperms, Enhalus ecoroides leaves asre used for weaving wmats while rhe
rhizomes are eaten, particularly by Lamu pecole in Kenya.

1C0. Coral flats and coral reefs: the chennels which apen into the lagoons sllaw
some qf the larger fish, particularly the predetors, to move into the shelf ares
where they ere somefimes csught. In Somalia, Grande Comoros, MWadagascar and
Wguritius, Fishermen were seen Fishing just off the reef front in small canoes and
often cama back with large fieh specimen=. Coral flats do not  allow easy Flshing
with nets Bnd in Seychelles, as along most of the mainland coasts, the locel
fishermen heve designed suitable fish-traps.

101. In Comoros and Madegascar (Tuléer) the collection aof coral rocks for building
and  making lime is an active amployment For some of the local people. I Comoros
thia practice is so Iintemsive that large areas of fringing coral and coral Flats
have beesn completaly destroyed Ieading o =ppreciable impoverishment of the
fisherims resources and the destruction of the shorsline. The Covernment is,
however, very much aware of this threat and is trying to find = sclution. :

102. Practically all of the countries are developing artisanal fisheries - and
emphaals has been laid on creating and strengthening fishing co-operative socisties,
Far example, in Somalis whers Fishing is not & tradition, 22 co-pperative socistieo
are actively engaged in this activity. The Goverrments of Mozamblque, Taznzermia and
Kenya startad much earlier. In Seychelles, exploitation of coral rock for noy=ing
and road construction stopoed suma time Jack, and for lime 10 years ago. At present

Fla bt a0 - M ' [ - Foaaman ' . -
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L3, It needs to be stresssd that the shelf area aleng the mainlsnd rosst g7
table &6} is very narrow, from less than I00 m off Rovuma River to shout 1000 m
affshore. This Ffactor, together with the discontinuity of the coral reef., and +ha
strong waves which are 2 feature of these waters, up to 12 m high, implies tnat
demercal fisheries potential is low, Similarly, the lack of permanently Flowing
rivers north of kismeyu in Somalia does nat improve the situation. In this
conrection, the practice of destraying the little there im of the coral reef front
as pointed out earlier, or the use of dymemite to fish {Brycesnn 1978}, must ba
taken aericualy.

104, Deep sea fisheries : Practically all the countries in the region  are
exploiting, or have plans to exploit tha fisheriea within their Exclusive Economic
Zope (EZZ) and naticnal companiss have been createc for this purposa. The main
objective in creating these nstional cgmmercial agemcies is to cater for the expart
market. Since few of the countries have the necessary expertice and equipment, the
exploitation 1s carried under joint verturs with a foraign company, Thus one finds
Japanasa, Koreanm, Italisn, Spanish, German, French, wmte., interests fairly well
Tepresented in the regisn. 1In gther instances, however, lack aof Fishing and patroil
vescels leaves the ELE7 open to illegal fishing. In Seychelles, the Goverrment has
impased a heavy fine, SR (SR Seychelles Rupees) 75,000 for rot reparting catch data
(Harris 1980), and -ecemtly = Foreign fishing vessel wes confiscated for illegal
Figshing. FPerhaps dus to this and organjzed patrelling, during the pericd Qctober to
May 1279/80, the Goverrment realized some SR 3,405,057 as licence fees from a total
of &,370 tornes at SR 4G per tonme from langliners {Harris 1980).

105. In conjunction with the development of commercial fisheries, surveys of
fisheries resaurces have been carried out by most of the countriss under bilaterel
or multilateral arrangements such as under the "auspices of the Indigm {Oeean
Commission on Fishery (IOFC), which has an ongoing Indian Ocean Progremme {IOP),
especially for the offshore stocks of tune snd sardins {Herklotsychtys sp. and
Sardinella spp.). Table & shows the fisheries potentisl in the trawisbla apsaz of
the shelf up to 200 m cepth and the biomass density based om Eha surveys cartied
ovt. A large varieky of {ishes and Crustaceans have been caught during these
surveys and they include species of Epinephelus, Gymmocranius, Lsthrinella,
Lut janue, Dermatolepsis aldabrensi=, Aprior vitescans, Ahkalistes sp., Thurnus
aloacores, CELuthynnus offinis, ste. (Marchal e al, 1979). The survey yndertaken by
Marchal et al. estimated = conceptratian of zhout 50,000 tornes in Seychelles Bank
{10 tornes/mile 2). Rogers has provided the fallowing MSY figures from Tarbit, who
estimates the pelagic stocis of tuna te stand at 1.5 x 107 tanrmes, as 00,000 tonnes
M3 at 0. 2 mortality aquivalents with the following composition (in tornes):

Mbacores 20,000 Bluefin 25,000
Yeilowfin 45,000 Ekipjack 100-340, 000
Big-eys I0,0Cca Baonites 00,000

dawever, an analyeis of Kareen longline fishing landings by Harrie (1980), showsd
that the 196 vessels averaged 26.3 tonnes per manth/boak during dctober 1979 to May
1580 which was below the 30 tornes/month estimate. The big-eve Thunnus oabesys  and
albacore (7. albgcores) tegether accounted far A7 per cenmt, with marling over & PET
cent, dorade {or dolphin fish Coryphaena hippurus) and sailfish {Istiopharus
gladius} asccounting for 5.5 per aent.

~,

10&. In Mazambigue, bottem anc pelagic trawls takenm in Sofala Bank, I0-50 m depth,
ircluded  anchovies  (Stolephorus  sp.), barracudes  (Sovrasmidas.  mackaral
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Table 5 : Area of ashelf off the mainland a2nd island countries of the
East African regiun and their trawl potentials

{extracted From FAO/IOP 1979)

2

Total shelf TrawlablE Enial Trawl surveys (d)

Country area (km"> area (km") lem Biomazs density t/km
Somal ia N.d. - n.a. n.a.
¥Kenya 19,120 10,954 rot indicaten 2.12 (d;
Tanzania 18,508 nil over 2,183 1.82
Mozambigue 84,090 71,592 2,500 1.33
Madagascar (a) 130,700 (b) 1.21
Comoros 200 (b) nil
Mauritius

+ banksg - 117,102 6L,825 36,073
Seychelles (c) 48,334 14,17& 20,093 2.08
TOTAL 421,154 158, 287 58,859
{a) from 0-400 m depth
(&) from O=200 m
(e) ares over 200 m negligible
(d) avarages
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bottom trawls were crustacesns, including the prewn speeiese menkioned. eerlier, and
lobsters (10 and 48 tonres in 1971 and 1975 respactively, by industrial apg
gemi-industrial fisheries). Table 7 summarizms Ehe fishing resources potentiai
within Mozambique waters, but Soetre and Silva advise fighing below maximum
potential yield umntil better estimetes are availabhla.

107. The biocmass estimates given in table & would seem to  indicete that a
sustainable fisheries idndustry eould indeed ba supporTted. rgwever, the natural
habitats wnich would help to maintain thiz productivity, especially the coral reefs,
mangrove swamps and mudflats, are limited and are in eritical need of protection and
rational use.

108. It should also be mentioned that the waters around Madagascar and Comorocs are
the home of tws rare living fossil enimals, the caelacenth Latimeria, a primitive
Fish which avolved some 400 millicm yesars ago, and the cephaloped MNautilus dsting
back 300 millian yearsa.

189, Caral sand beaches: quits apart from playing an impartant ecolegical rola
especially as the habitat of some molluses ang copepods, they are & major tourist
assat{ in the regicn especially when combined with tropicel sunshine, warm waters and
marine life in the coral Flats and coral reef itseif. Sirce the impartance of
tourism ard envirormental impact of this recreationml artivity are described in
other sectorial reports a few exampies will suffice. Kenya has long been an
attraction far touristz and sbouwt 380,000 vizited the country in 1780, approximetely
a third of them opting for the coast, prireipally Mombess and Malindi. This may
explain the early location, the estaBilishment amd proper managemant of marine parks
in Kenys compared to other countries aleng the meinland cosst apart from Mozembigue.
In Mozambigue, the bulk of the 291,574 bourists in 1977 and 68,826 in 1974 (Felisser
1981} were attracted mare by the coast than they were by business and/or inlend
wilolife areas. In Seychellss, tourism ig the principal Ffereign exchange escner
and, according to Capt. Jsmes Ferrari and Knightly (1981}, 71,762 tourists visited
seychelles in 1980 earning the countey RE 400 millien  ip foreign exchange. In
Mauritivs, earnings from tourism come =econd only to sugar exportsz. In 1978 alone
about 108,322 towrists vizited Meuritius garning the courtry AS 278 milliom: a
‘target of 200,000 tourist arrivels has been sat up for 1585 (Carrgll 198:).

110. With tpurism, howaver, has developed trade in souvenirs: not only of wood
carvings  such as those of the Makonde af southern Tanzania ane rorthern Mozambigue,
who expleit the African mehagony, Oalbergiz melancxylon, for this purposa, buk alse
terrestrisl and marine fauna such as ivory, crocodile sking, shells of melluses,
- polisned marine turtle shells, rcorals, etec. The impact of this iz so grest that
some areas such &s Lhat around Dar es Salasm have heen depisted of besutiful shells.
In Seychelles, Chang Seng (1981} reports over-exploitacion of shells, while in
almost all the countries visited shells and caral heads wers cpenly on display for
gale to tourists,

11l. 7o illustrate the extent to which tourism has a negative impact gn marine life
a few examples will be given. According to  Allen (1978), the Gaverrment af
Mauritius is mueh concerned about the over-exploitatien of the poreslain mollusc
Harta sp, while in 1974 Tanzania is reported to have exported 266,700 kg of coral
snd  shells. In Mauritius the black corel, whish is reckoned to be globally
threatened and is now rara around the islend, was being offered for sale to tourists
as nerklaces at a relatively high price. The decline of green and hawksbill turtle
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Table 7 1 Summary of tne marine fishery resources of Mozambicque

{thousands af tonnes; from Soatre and Silwva 1979)

Meximun stock Present catch Max imum
Eize potential yield

DEMERSAL FISH
- 5t. Lazarus Bank 11 o 1
- Rest of the Coast 200 30 50
PELAGIC FISH
- Anchovies 1 i a0 _ 300
- Other smzll pelagics 300 30 - 150
- Larger pelagics 7 less than 0.5 ?
- GSharke 2 : c2-3 ?
MESOPELAGIC FISH 1,000 i 1,000
CRUSTACEANS
~ Shallow-water shrimpa 1&g 1z 15
- Deep water shrimps+* 05«1 less then 0.5 7
- Spiny lobsters 1 legs than (.1 0.3
- Crayfish B.1-0.5 ? ?
REEF FISHES 7 7 5-1A
IN-GHORE FISHERIES 7 7 5-10

* include only the stock south of Bazaruto Island
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THREATERED CIASTAL AND MARIME SPECIES AND HABITATS

H2. & feritical habitat” is defined s one wiose physical and hiological
charasteristics are essentizl either for: :

-~ Lhe maintenance of one ar more ecalogical processes, these processes being
essantial for the overall productivity of thet ‘habitet; or

- the survival of a particular species of fzung 2nd Flora.

113, A ™threatened habitat” is a habitat whose natural phyzical and/or biological
craracteristics/qualities have been modified so that it is.no langer as productive
or able to support one or more of the species identified with it {see - table B).
Such modificacion may be imposed khrough a natural agent, like & drastic zhange in
climate leading to croughts and the extansion of deserts, or through the hand of
man, e.g9. conversion of forest land far sgricultural purposes, using estuaTies as
dumping grounds for imdustrial amd domestic wastes leading to habitst degradation
for certain organiems, amd reclamation projects for urban Bxpansion.

114. Species requiring special attention are showe in  kables § which could be
extended to incluce the many endemic species of Flora snd avifauna, especially those
of the islands; the list would aven then be incomplete, There is as yet 1ittlm
infermation svailable on the corservation status of most marine bhicta, or indesd of
the macroflora amd fauna af the coastal ecosystems. A completion of a factual
dossier such as presentsd in table 9, or an extension af it, weuld seem s urgent
matter, both =s a means of raising awareness =and es a quide for astabliehing
conservation priaritias. :

112. ¥hen examining tables 8 ang 9, two enigque features in the East Africsn reqgion
command global attention. The first of these is the Aldabra Atoll in Seychellesn
which has the only surviving population of Gisnt Land Tortoises in Ehe Indian [Ocean
and the largest nesting populatian of green turtles. The stoll is in 2 way the
Galapegos of the Indian Ovean but, unlike the Galapages, it hes been apared fram
humsn interference - except for & small research atatign. In  this way Lhe
populationg of tortojse amd othar ihigue endemtes such aa the flightlesa rail have
continued their awistence obeying only the petural evolutionary Forces of the
enviromment. A considersble body of ressarch has  been carried aut on both the
tortoize and the turtles under resl situstions of limited space and faod supply
which will find applicatiom in managing stacks of other wild species in the region.
In tnig sens=e, Aldabra Atoll i= an idesl outdogr laboratory.

1l6. Threats ta develop this island, particulary for Ffereign military bases
(Beamish 1970}, have fortunately been averied by a deelsion of the Covermment of
Seychelles. Threats from wicontrolled tourist development, and use of zome af the
resources of the Aldabra group of islands, s.g. exploitation of mangroves and
turtles do however exist there, In recognition of tha giobal s=scientific wvalus of
thig grogp of islends amd its surroundings, the Government of Seychelles established
The Seychelles Islanc Foundation in 1780, with en international management body, to
averges the management of this sanctuary asnd other emquaily impartamt islands and to
seek  international financial suppart far this purpose and for tesearch. Further,
the Goverrment nominated Aldabra to the World Heritage' list in 1981 and a decigion
by UNESCO's World Heritsge Committee is axpected in late 1982,



Table B 1 Threstened critical habitats and esscciated threatened endangered

Babitat type

Eculoqical
algnificance

Threatenad /endangered
fauna andsor flara

Types/BoOUrc
of threal

t- Moist raln foresk

Fncl., groundwater
gallery & EWAMp
foresks, riverine
furests

Stabilizaticn of soil
and climater habitace
for dlverse aconomic
forest birds, prinates
and plants; water

EFNYAy Tana R. Mangabey and Colobus )
Ntus irene; Clark's weaver & Sokoke
Fipit; Hanllkars-Diospyros anscoc.

THRZRNIA:  Ho detells but {nclude
palms, Fanzibar Red Colobug, in Pemhba
the palm Chrysalidocarpus pesbanus
sole representativa in E.&, aleo Che
&vaceae Typhonedorum lindleyanum na-
tive of Madagamcar but pot aainland;
Elaelﬁ, Phnenlx, Ezpdanus, and

Erihoccelste; endewlcs in Pugu
furest; largs ungulates lelephanta)

MUZMMGIPNIEr  Elephants, other
detalls pot immedlalely avallable

MADAGASCAR: Lemuray many endemic
specleg of flora and eviFanna (info
ircomplete}. Mad. serpent Eagle

Logging, a¢
flres

Much redyuce
timbar extg
tultfvatior
ments Iin ic
of Fogu A1l
as Salaam],
plantationg
exotlcg

Logging, Ei
gett]laments
civation; o
Lo faEt gEo
bur ppecies

Bhifting <u
timber exep

"culkivation

erops, asp.
iclaver & v



Table ¥ contlnied.....

Habkital type

Ertlogical
elgnificance

Threatened/andangerad
Faima apdfor flora

s

Type Bourc
oF threatl

Fiotection of waterg
catchmenky only habitbat
foxr wome endangered
forest birds and soms
palma

Catchment area pra-
tection

!

2. Flood plalas, coastal marshes and lakem

Nabitat for fFilsheg,
rest & Feeding grounds
for waterfoul

Fertile alluvial soila
annual flooding, pro-
vizion of water
supplies esp. 1n d=y
SRAELN} RUYEEryY ground
for many fishen

" BOMALIA:

HANRTTIUS:  Pink Flgeon {Hesnenas
mayeris Mauritius Bestrel (Faloo
punctatusat: Maurltiua ring-nacked
parakeet [Poittacula echol; Fopdla

rubya and F. flavicans]l; | many endemlo
planie Include the Dodo tree Mimesope
ranari, Tbubgg;iggg. endemic palme and
lataniers

SEYCHELLEE: EHopchalies hIack
parrot Falee araea, endemic pal¥s &
lataniers

COMORIIS

He informaklon byt may in-
clude elephante, thino ete. waterfFowl
imigratory}s crocodiles and hippo-—
Fotamua

EENYRy  Ho info., probally similar to
Sowalla, crocodiles, alephanta, blppos

Cyclones,
Liguntrum
agnd robus
mellucanon
(Faidium ¢

Seattlement
vation, k4
afforestat.

Cultivatio
Crapg eug.
ylangr petl
tinber § F!

Convreralon
culture for
bhanapase, . gu
pa nE

Agriculture
damm, andim



Pahle 8 conbinued,....

Halbitat type

Eculngical
slgnificance

Threatened/endangered
fabna andsor flora

Type fEOUTC
of threat

1. Mapyrove forests

TRNZANIR: elephants, xhina, hippo-
potames, crocedlles, migratory waker-
fowl, fizheriex

HUZAMBIOUF s Fiphing owl Scotopus

peli, Palp-not Vulturs Bypohlerax
angolensis, giant palm Raphia

australia

MRMACASCAR: Avifauna, a nomber af
Lemure

Begligikle since
coaetal plain parrow
or practically non-
exiotent on soma
1slapda

KARURITIDS, COMOROS, GEYTMELLES,
Chilpese Blttern [Ixubrxchia ]
sinensig), Seychealleg Fond Turtle -

and'swumps, estuarias & mwiflats

Silt binding & reclta-
mation of land frum zea;
peotection of coral reef
£ lagocong from gedi-
mexks, retention of or—
ganic matter E creation
of favourable habitat

SOMALIAY  Information not avallable

Conversion
cultwre,
egtates, h
& frrigatci

Nydropower
agricultur:
ments, sali
efflvents i
factcorian

Rice covlkiq
overgrazlng
teading to

Beyvchallesg
catbtlegqrard
E raclamati

foles for b
wood, propo
alec. dam i
{Tuba Hiwvayr
to redoced

ol near ha



Teble B cuhtinﬁed.....

Ecological

labitat type slgnificanca

Threatened/endangsred
faona and/or flora

Type/sovree
of thieat

KFHYh: Mangrove kingfisher
mangrovae hakiktat & Fisheries

TAWIANIA: TFlsherissy ne oller infor-
maticn wor on Ranzibar, EBemba and
Hafla Izgland=

HOZAMBIOWE: fipherlesy mangrove king-

fieher (Halcyon =zenegaloides), water-
fowl

MADAGASCAR:  ILemursy oyeters dus bo
ellting

Timker & polesg

IRhianhqzi [

Lerivp=) For loc
wge E exportr re

mation projects
creaekey flrewood
charcoaly mettlw
nmentss oll near
portep 1ndustris
ol lak Son

Furij! River Ras
Dev. projecty v
& poles for loca
export; leml rec
ticn esp. ueban -
ol aroupd ports
trial -polletion

Rlcefieldsr oll

portsg ind'] pol.
tiohr reclamatien
piojects Eor saoti
menle) poles for
housesa; Firewood
Ang For sugar f:

Hot explofited fo
Eimber huk Lewall
gedimentationm & ¢
hear portsy waste
diepnealy agricui
expansion



Tabr1e 8 continoed.....

Aakltat type

Ecological
aignlflcancel

1. Bandy beacheg

Threatened fendangered
fauna andfor flara

Tvpe/aource
of Ehreat

Ecatona intex—tidal
zones habitat for many
molluecs & nestlng
hakitat for marine

turtles; eocastal waders

MAURETIUS

SEYUCHELLES, Palourde In mudflats

CIMORES

SOMALTA: Mollusce, hawkabhill
twrtle, grean turtle

XERYA: Mollubscs, marime tuortles,
nesting habltat waders

TAHNEZRWIA: Green hawkebi)] turtle
shella, waders

Reclamatlon and
dfgposaly oil &
txrlal pollutdon

Feclamatien pro
wagte dlepoeal.
Demaid for yrawv
{adFlate)

Reclamation, se
mentation and o

Collection of gi
turtle for stuF;
meat £ medlcine
{aphradigiac)y
balls and oil

Shell collecktio
Ivaach tonrdismg |
ting af Lurtlea
on baachy tar it
£ vily sediments

Tourist devalopn
B.gq. Fondochi;
ting & capture ¢
turtles For meat
agge in Tanga, P



Tsble 8 continued,.... }

Ecaloglcal
Habitat type signlFicance

Threatened /endangered
Fauna and/or Flors

Type souree
of threat

TRNZANIA {cont.}
MOZAHBICUESY Mallugce, marine

turtles, wadars

MADMCASCAR: Molluscs, marine
turtles, waders=

MAURITILSs Molluscs, marine
turtles, waders

SFYCHELLES: HMarine turtles,

shelln, waders

COMOROS:  Marfne tuitleg,
mollugez, sghore birds

& ¥llwa & turi
shelly tar ba:

Reclamatbon, |
mentn, dewelog
tevriemy gedin
heacrh sroplon,
callectinn

' Bedimentatien,

collection, st
coilection, ta

Beclametion; ¢
development, o
tien of ghella

Collaction of
btourlem dev. s
kalls & odl re
waticn project

Sand collectio
reclamations
oll from ehips
tourism



Tahle 8 conlinoed.....

Nabitat cype

Ecolugleal
significance

Threatened  endangered
fauna and/or Flors

Tyﬁefsnurce
of threat

d. Coral flats and lagoons

Breadiny, resting
& CFeeding habikat for
many speclas of fauna

inciuding naripe turkles;
protection of coast From

eroxlon

SOMALTA 3
benthic fauna

KERYA,

MOLAMBI{NIE

TANZANIA: As for Fenya

Corals, wmollusca,

Cnral, mollusces,
coral reef Fishes

Le For Fenya

Cntlection of coral
heada & eghells For
sdle to tourdstsg
vil prospection

Dynamiting for Fish;
ehall eollectdong
boat anchore: sedi-
mentation [Sabakl R)
Eawage disposal)y
revreational usas
(Bpwar Fiehingh)
oll prospection

As for Eanyaa

gewaqge dispomal &
ipduptrial eEfluents
fMEM and Tangal; ove
fiehing J{artipanal )y
all

Spdimerntationg
recreational nges;
il & oll proepec=~
tiom



Tahle B contlnued.....

Hshitalk type

Ecologlcal
elgnificance

Threatened/endangerad
fauna and/or Flora

Type/eource
of threat

MADAGASCARY Am for the other
counkrieg

MANRITIDE: Porcelain Harta opp-

SFYCWELLEE » {Octopurs, marine turtles

COMORFS &+ Coral, mol¥asos coral

-fiehee mhoreline habitats, marfine

turklep

Coral E shell col-
lectiony overfishir
coral yxock For bufl
ding; pedimentation
af voral flake; nve
collaction af melln
for food eq. Cannin
echinoderms (gmea-ur
oll progpection

Fewage ovkfalley
high touriet use;
rhall & soral head
enllections £pear
fiehingy oll pros-
pection

Fedimentatlony overx
fiahing by loral
peoprley 1pduatiial
domectic effloentay
cil prospection

Eedimantation, ooi-
lection of earal
rock for building

& chalk; collectisn
of shells and coral
headsy overfishing



tgshile B rontinued. ...,

Nakicat type

Ecologlieal
slgnificance

Threatened /endangered
fauna and/or Flara

Type/source
of threat

6. &ea-grass heds

Hureary area For

"KFishage, cruntnceanui

Teeding habltar for
dugong, turtles
therkivorous ar
atherwise)

SOMALIA: Marine tbrtles, dugonqg,
benthic faupa E sadentary ocgant gmn
incl. algae & seaweed. Informat]on
inadequate

L]

KENYRA: Ag For Somalle

TANZAMIA, Dugeng, marine turtles, ate.

MOZAMBIQUE , Dogong, marine turtles,
ake., molluecs, cruetaceana, schino=-
derms, etec,

Fighing actl:
with nets ft:
TJuba R. and
arosian

Eadimentatior
rivers

Zedimantation
from major ri
E coaetal mpp
cverfishing |
with neta (tr

Sadimentation
from mejor riv
& ooartal ero:
overfighing [:
aang]lulth net
{trawling)



Table & continued,,...

Ecological
Hablbtat type . mlgnificance

Threatened /endangared
faura andfor flora

Typae/zooyce
of threat

MADAGASCAR ¢+ Ae fpr Mozambd oo

EEYCHELLES: Molloseg, cruetaceans,
flcher, wmarine turtles

MARITIUS: Marine turtlea

COYIROSs  Dugong, marine turtles,
cruataceans

Sariovs medi
encroachmanpk
Fielring acti

Coactal eros:
flehing (1neo
Fishing acti»

Coaetal ero=i
avarfFighing |
fiahing actix

Sedimentatior
dJestablilizat]
meadows dee t
strong wave A
arlafng from

to caral reef
enlleackion of
life for Feod
tonrlet attxy
fighing activ



lable 8 conlimuerd, ...,

Ecological

HaliLut typa slqnificance

Threatened//endangared
fauna zudfor flora

TypesBource
nf thregt

B.

Seallrd ruokerlﬁi

Small coraline Resting & negt.iny

&nd granitie habitat for acabi rds;

1slands reeting & nesting
marine turtles; Giapk
land Tortodee

Uyster bagﬁ

On rocky base
in granite
coagts & also
mangrove Bwa hpg
b mudElatg

ALL CHINTRIES: sealirds, marinpe
turtlesn, toreniges

MBDAGASCARY  Opeters locally
explolted

OTHER CDUNTRIES « WMo informatlion

Collection of «
blrda & gwano |
tewrlst Aevelof
offchore all pg
pecklen, ag. Lo
Iel. {Tanzania)
introdoced spp.
rabhite on Roun
Island Maurird

Siltatjon in
Majunga zrea

1. This infomation is 1nﬁnmpleﬁe arnd it i

especially on miogures taken/propoged. Thig ipclodas correction,

2. BSeurres of information iuwcludeds Rad Data Book (RDR},

hoped that national eiperts will be in a poeltio

Hedberg & Hedherg [196B) and Govermn



Table 9 =

Same thresteped/endahgered coastel and marlpe founa of the Eask Afr

Status mccording ba Ehe Red Data Book {KDB)
(¥ = Yulhersble; 1 = Threatenedy F = Endengeredy OF = Uritically Endengered; Y = Unk

Species

Etalus & Habltat

Problem

MAMMALS -~ FRIMATES

1.

Tanz Rlver Red Manyabley
Colobus hadlusg rufomitratus
(Foters, 1879}

Tara Biver Mangahey
Lercobelus galerltus
Faleiitog {Paterp, 1H7D)

Zantibar Red Colobus
CulnhEE kirkii (Gray, I85B]

o
Black Lemar
Lemur macace macaco L

RFed—fronted Lemur

Lerur m. rufug

Thudebert 1979}

Saclater's Leiwr
L. m. Elavifrona [{Gray, 1667)

UR

KENYA:
Eorast

riveraln gallary

EENYTA,

riveraln gallery
Earegt :

TANZANIA [ZAHZIBAR) ¢
swatp foresk of Flaeales -
Fandanus ~ Calophylium -
Euglnea asmociaticn

MADACASCAR: north & weat
humiad Forest

MALDAGCADCAR: west coast
frreets and high platesn

MADAGABCARY horth-west
coagty coastal foreste

- ——

Ehifting cvlkivation, wild
Elree, fuelwood, hydeo-
agriculteral achemes

Human encroachment and k1111
on pretext of crop protectis

Lvltivatinn i{cocos, ylang-yl

Fires, woodeutting, graring
Iilvestock

Forast exploitation & huntfim



leble ¥ continced, ..

Gpevieg

Stalue & Nabitat

Problem

1. Mongoose Lenur

10.

11.

12.

E:__ﬂgﬂus (L., 176€)« Lu ms
nongoz & E;.ﬂ coronakug

Husy—BE Sportive Lemgr
Eepilemur mustelinus
doxsalis (Cray, 187v0)

White-footed Sportive Lemmy
Lepl lepur m. leacopus
{Forsyth-Major, |E94)

Grey Sentle Lemuwr
Yepalemur griscue Link,

1797, EL.Ei vlivaceae

Fat-1ailled Dwarf Lemsr
Chelrugalans mediug

(E- Ceotfrey, Ja12}

Cogrerel'as House Lemur
Microcebus coguere}
(A. Grandidier, IBET)

TE

MADAGASCAR: north—-west
foreste & porub o Betuibaka

Blvery L.p.m. in forest while

L.m.c. Bavannah, dry bozh &
forest wdga

HALAGASCARY humid Foregk

MAUALASCAR: thronghout

gouthern, xerophykie Did]e-
reaceae Bush vegetation but
sometimes in gallery forests

MRDAGAECAR, Hgg shoreline to
platean of norch-eagt &

&6ast & banboo ‘=one; the ga-
cond form (Hyol lives in
marshes of L. RAloatra

MADAGRICARS wogtera & moubh-
arn dry Forester also damp
forest of west with Fhanar
furcifer & in southern bush
with Lepilegg£_51 levcopua

MADRGASCAR: humid parte of
Tuoresta of west Madagapcar

Penradatinn of habitat; hunt
for food

Forest destruction &
degradatton

Habitat degradacion

Pest motion of primary
foreety bhunting for Food

Haleat destiucticon through
clearing and degradatlon (nee
trers with cavitiea for semi-
bibernation)

Logs of bhahitat through olima
changes {droughtal, dest ructi,
and degradation of foresta,
agrleultonral developments



lakla 9 rontinued. ..

Speciea

Btatue & Habitmt

13. Furk—markca Mowrne Lemur
Phaner furcifer
(Blainville, (ho datal

141 Indri
Indrl Eedril
{Gmelin, }7RB}

13. ¥errcauvx's EiFakn
Prepithecus verieauss
(A Grandidier, 1BGT)

5 sub speelest P. v, verreauxi
eoguereld, deakeni, nnrnnatua

and majori”

16. Weatern Hoolly Avahd

Avahi laniger cccldentalfs

{(Lorenz, 1098}

Erchlem

MADRGASCAR: high & coaptal
forests of wegt, high
foregt & savanna of wegt &
rapt {Maroanteetra)

MADACRECAR s homdd rain
forest nf easts Bntongll
hay. Masora River sant-
warde to forest 1limit of
platean of wast

MADACGRAECRAR: foresk of norkh—

wast, pouth=-west kB south
[mixed foresta) Ery.ot 5. B
sw, Pycy Betafboka R. Frde
nw Hanamhu]a — Mahavavy
Rlvers, Pycort bietelboka —
Mahavavy, Fwvmi mouthcentral
horkth of ﬂ;EEasary west of

Port Dauphin

MADARGASCAR: wegbtarn decd -
duocusseavannah Foreste
suklect bo flresy exact
range inadeguately known

Raptd degradation throvgh
burning & evtkfng For
cultlvation

Nestruection of Forest
& hunting.

Forest and shifting
cudtivation

Foregt destruction and
Jegradationy over-huntingg
Flreg

Incroachlng eavanna Flrees



!
Feble 9 continued, ..

Species

Statng & Habitat

Frob-Iem

7. AYE ‘_h}’ﬁ‘

Daubentonla madagapcaxiensl s

(Gmelin, 177H)

MAMMALE s UHGULLTES

18. Afrlcan Elephant
Twxodonta &fricanpa
{2luneilach, 1797)

' 19. Afriean Black & Whita Rhino
Diceros hleoornis L. and
Ceratntheriqg Eimun Burchell

MAMMALS . CHLROPTERA

2U. Mauritian Flying Fox
Froeropus niger (Karr, 1971)

21- Rodriquaz flying fox
Pteropus rudricensise
(Doleson, JETO)

v/ T

CE

CE

MADAGASCAR) Lewland homid
forast of cast & porthweet
presently only few indivd-
duals in northeast.
(raguiree tall trees!}

MLL MATHLAMD COUNTRIESs wide
ranga of habltatss humid
foreste to seml-arid,
requires large anpual range
and water

AL, MATHLAND COUNTRIES,

semi—-arid to humid foreats;
lexliblte territorial
behavicnr)

MAVRITIUS: foreet hahitate
with frult treesy now nadxg
culktvated fruit trees

MEURITIUS s Fodriguez Island

in former mirxed Eorest with
frult trees

Habitat Asgradation through
eiploitatian of timber

Ines of habitat ko cultlvablen
and pettlements.

Poaching.

Feclamatlon projeces, ag., of
£flocsd plains

Poaching for horny loes of
of hahitat to agriculture
and pettlemente

VYery high hunting pressurej
cyclones

Huanting, cyclones and
poselble starvation.
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Tebls 9 conlinued...

Epecies

Eratus E Rabitat

MAMMALE: CETACEANS

22. Fin whale
Balaenoptera physalue
(L., 1758}

23, Blue whale
Balaenoptera muenulos

24. Iumplavk whale

Megaptera ngveangliae
(Borowski,  1781)

MAMMALEy EIRENTANS

25. Prngong -
Dugong dugon

Mullar, 1776)

Froblem

Y Open peass areas :»ich In
krill, Fuph kia superba and
capelling, Mallotus villesus,

Antertie to snutharn Indian

ean and South Atlankcic

?ceantic areas rich in krill

Eupliausda superka

Oceanie bt Ercquently
vigits inshore wakars

Etrictly marine 1n shelterad
shallow tropical & sub tropl-
cal coastal watexrsg feed In
intertidal & avb-tidal aream

in mra-grage meadows

Over=huntisngy
kxil1]l Eimherien

Erill fishariesn

Mver-hontingy velnerable to
coastal pollwtlory krfld
fioheriemy incidental catch

Fighing activitles.
Retive henting in Moheld
(Comoroe now banned)
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Spacies

Status & Habitat

Prahlem

REFTILES - CHOCODILES

26. Trocodile, Hila
Crocody lue n]loticuq
(Lanrentl, 1760}

REPTILES - YWUERTLES

21, Greenm turtle
Che lonls wydas

Fivers, lakes and ndjninihg
Bwampy and marshes ipcluding
estuarine b deltalc hahitats

Al)l marine turtles use
beaches to lay eggs, all
guffer from degradaticn

of this babltat, e.g.,
ramaval of sand or tonrist
use, etc.

Sea—grags meadews in waim
wab&FE ¢ carnlvorgur as
Juvenlia, vegetarian am auk
adult and adult on seawaed
and sea—grass {Hughea, 197&]

Wunting for valuakhle skip.
Habltat destrvcliuvn/degradatic
through damni ng, draimndng of
Ewamps sixd lakes, etc.
Fredatieon of egge by monitor
lfzarad

Trawl mets, exploitation for
meat E egge, eouvenir trade,
Deqgradation of sca—graas amid
potential chemlcal pellution
1] poliutian
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Epecien

Status 5§ Kabitat

Problem

28. Mawkehill Turtle _
Eretmochelys imbricata

29. Oliwvm Fidley Turtle
Lepidarhelys olivacea
{Ecchecholt=, 1B29)

3. Teatherback Turtle
Demmochelys toriacea
L. 176R]

RecFo & hard hobkom inshore
wateret neets on mainlaed
and ialand beachas fn emall
numbers. Tittoral tropleal,
carnkvorous throughout 1ifs,
principally on spongea

Malnland coast apad larga
islands* sheresy Indo.
Pacific) areas of low
salinityy Feeds on
crustaceara, rg:y DEawns,
shrimpn, crabs, etc.

Heats throughout the region,
feeds on coelentarates

Over-hunting for tarkolae
shell and plastron for turkle
soup, souvenlrs and rheumatie
{Sumaida), nil and aphrodieia
Le#s of nesting aress
Haraep=zment and ¥f11tng before
Temalaa have a chanoe to lay
eggn. Treldental catch high

Fag collection, e.q., in
southern Madagascer.

Fighing activities especially
from prawn trawlers

Fog collection.
Exploitakbion for leather
Ae for othera :



Tabile 9 continoed...

Sraciesn

Etatus & Habitat

Jl. Loggerhead Turkle
Carella varetta

12. Seychellsa Pond Turtie

REFTILES - TORTOISES

311, Madagascar Splder Tortolee

Exxis arachnoldeg

{Bell, 1E27Y)

14, Hadagacrar Tortoiaza
Testudo yniphora
{valllant, 18B85)

5. Glant Lapd Tortolse
Tesluda elephantina

(glganteal

Problem

Littoral, carnivorous, EEL -
molluece, @-g., Bufonaria Bl
a4 temperature pestar

2502 yvC

Freshwater marshes on Mahé

Extrema soontherrn Madagascar
in ardd to semi-arid thorn/
bucsh

In emall bamboo-Forested
lelanda, Scala tog Cape Sada
region {wast HMajunga}

Egque collection.
Loss of nesting beachea

Grazing and draining of marshes
{Chong Séng 1981}

Habitat degradaklon
Over-collection for pet trade

Bugh fires, habltat destruction
bw pigs.

Over collection by inhabdtanta
as garden pets

Potential tourist develnpmant

¥.B-.y AFRICOM ~ African Convention on Consarvation of Katvre

CITES
THC

Cenvention on Interpational Trade §n Enda
International Whallag Commission

ngered Bpecles of Wild Favna and Flora
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yesr= ago. The lemurs repressmt not onmly a3  seperste evolution and conseguent
diver=ifications, but 4s a link in the evolution of man himself, may hold the key to
many unanswWerec guestians. The ever continuing reduction and disappearance of their
habitats has attracted international attenticn for some time now.  And although
those in the Govermment responsible for the conservation of fauna and Flora are VErY
much conscloua of the imminent danger of extinction of some of the lemurs, thig
awareness and concern has yet to transcend all levels of Government and public. Tt
ie encouraging hgwever that the Goverrment is co-operating with ILCN and the Waorild
Wildlife Fund {WWF) in a large-scale conservebion programme focusing on  tropical
farests and lemlrs.

118. While lemurs are a first priority, Medagascar ia endowed with other. equally
unigue Fauna: snakes, chameleons, birds, butterfliss and cther ineects, some pf
which are fallowing or may be following the same dangarous path a= the lemurs.
Madagascar has already lost the giant ostriech, crocodile, land tortoise, the Rygmy
hippo, etc. and 1t is hoped that Ffurther losses can be pvaidad through better
land=-gsze policy, legislation amd i;metitutionz]l messures. Therm ig alaad a strong
rase for &n all-out effort in publiz swarermees and environmental educatisn
programmes .

11¥. Cancerning whales and other cetacesns, the Goverrment of Seychelles has been
patticulary concarned snd wos regpongible, as a member of the International Whaling
Commission (IMC}, for the proposal wiich lad to the crestion af the Indian Ocean
Sanctuary in 1980, For the sanctuary to be effective, in April 1980 the President
of Seychelles invited the Hemds of Government and Presidenmts of the couniTies
bordering the Indian Ocean to a specizl westing in Mahd to consider, amangat athet
things, ep-gperation in collective protacticn of the 3anctusry. Countries which
pacticipated in this meeting incluced Bangladesh, Camores, Djibouti, Kenya, Indiaz,
Ireq, Iram, Maldives, Meuritius, Oman, Paskistan, Seychelles, Sri Lanka, Tanzania and
the Democretic Republic of Yemen, 81l af whom agreed to form ihe Indian Oresn
Alliance. It is suggested that countries of the East African region should give
full support, mgrally and palitically, to the recommendations of that mesting, which
embrace envirormental and resourcas conservation within the Imdian Deesn area.

120. The plight of meTine turtles iz global and == wili be seen from tmbla 9  thase
stocks of the East African region are indeed in rnead of urgent conservation
measyres, Already, an internatiomal marine turtle conference orgsnized  in
Washington in 1979 propased a programme of ectiom for this region's turtles which
BPauld provide 3 good start if implamented.

121. Finally, and with the axception of Seychelles, the number of coastal and
marine protected aress in the East African region is discouragingly low. A list of
Ehess aress with indications of the type of protection, is gJiven in table 10,
Further espansion of this network is urgent, either thraugh creation of -ew ars=as
‘®.g., & marine national par« to protect the caral reefs at Tuldar, #edogsscar) or
through raising the status of existing marine ﬁ;sherx&s reserves to that of national
parks {e.g., in Tenzania and Huzamblﬂpa}

122. Tourism appears to be one of the major factors influencing the establishment
of protected sreas in the region, either as national parks or wildlife sanctuaries.
Yet there are more fundemental reasons in favgur of an increase in the numoers and
.slzes of existing protected aress. The more immadiate of thesa is their reservoir
function for re-stocking areas under explaitation. Thus the pratectien of mangrove
swamps tao sustalin explu1table gtocks uf prawns, or tﬁe protection of coral gardems

PR I —— | —_—_—_ ] -4 1



Table 10 : Marine and cosetal protecked mreas

[
H

Conukal E = Eatuarine L = Littorel
Harine I Islanrd Lnr = Ioral
= Data sheat held For thie area

[N ]
il n

Flesse note that some areas do not gualifiy for the Unlted Nations Liak

Country Bicgeographical HKN
coda cat.

INDIAN OCEAN
- Indian Oceen Celarean Sanckuary

N.B. Swe IUCR/WWF report project 1403, Workshop on
Cetacesn Sanctuaries. Fijusne & Guerrsra Megro
B.C., Kexico

KENYA

- Dodori MaR (E)
- Kigiti/Mpunguki HP (M)
- Malandi Watamu MW (Car}
- Bani Nafl (L)
- Malindi/Watemu MMR {Cor)
- Kiunga NMR (M/L)
~ Kiunga B8R {M/L}
- Malindi-Walony
Marine Aree BR {Cor)

T el el G o b e

14
14
14
14
14
14
14

14

a?
o7
o7
a7
7
a7
07

o7

I
I
I1
Vi
VI
Y1
Ix

I



lable 10 continued. ..

Country #iageographical HICH Ar
: code cat, (H,

MADABASCAR (*)

~ Lokohe NR (L) 309 04 i :

- HNosy Mangabe Special R 20ym Iy !

=~ LCap Sainte Marie Special R YLD G4 IV 1,°

(*) Possibly up to five other cosstal Special
flescevea.  (Andriemampisnina, J. Les Rdserves
naturelles et la Protection de 1a Nature &
Hadayascer, In: Doerlé, P. (ed.) Madagascar, I
Santctualre de la Nsture (1961},

There are slso e number of recorvea aatoblished ko
protect certain hirds and dortoises:
r

Hnay Anambo Sugur-ionf Isfands
Sepulchre lalopd ‘Heron [slends
Hosy Tranja Nosy Trozona

Nosy Ye Mosy Maniten

Nuoay Yorona Suint Auguste
HManomba ¥atomandry

Sand Islands

Griveaud, P. & Albignac, R.: The Problems of Nature
Conservallon in Madagascar. In: Botkistini, R. and
Richard-Yindard, G. (eda.) Biuvgeography eend Ecology

of Madagascar (19772).




Table 10 continued...

Country . _ Higgeographical TUCH
. . code cak.

MAUR1T 115

- Hound Island NR (1) 375 13

- Gunners Quoin KR (L) 325 13

- HMachahoo/Bel Ombre BR

The following reserves procleimed, bot no subsidiary
legislation and areas not demarcsted on grownd:

Perrior ' 3 scres

Locps de Garde 34 seres
Ponce ) 143 scres
LCabinekt 42 mcres
Ile wux Aigrebkes ) screa
Ile Plate
ot Marimnne
Combro 420 acres
MOZ AMB IQUE
- Pomane R (L/E/M) 3 04 I

Containe dne forest, scid grasslend,
mANgQrove swampa & gosuclated estusrine
environnert; dugonge, dolphins, '
5 epeciesa of warine turtles :
- Mwresmou R (C) o 308 04
- Mapubo NP (L /M) _ 5 0B 04 I1
Beach, cosetal dune forests, swamp
forest, mangrove furest, leatherback &
logyerhead tuctles; proposal to extend
coastul fune to South AFrican boeder



lable L} continuod...

o am. Ep—

Country

- DBezaruvtu (Cor)
Protecticon of dugongs & turlles
lpcated on [1he Sanko Antonio;
extensive corel]l formations
- Paradise I[sland MNP [T/M])
For protection of dugongs & turtlcs
- Islag de Inhece e dos
Portumpeses [ 1001)
Corals: a fauna protection ares

SEYCHELLES

- Boudeusa Cay MR {I/M)

- Cousin Island MR (T}
Administered by AP, intended to
extend boundaries 400 m of Fahore
and sy Speclal Harine Regerve

- Skte. Anne HNI' (1)
Islands, intertidal & shellow reefs
Includes Ske. Anne, Moysnne, Round, Long
& {erl lalsis. Parts of resf geriously
diaturbed; alsa proposed BR

- Islands of Beacon Mg (I)
Frotecks bieds only; interded
Lo become a Special Heserve

- ile wux Fous MR (I}
Frotects birds; intended ko
become & Special Reserve

- Boudeuse NR (1)
frolecks birds) intended to
become a Spocial Reserve

Biocgeogrephical ICK A
rode cut. (l
308 04 Il a
3 1111 II
3 08 04 Iv
4 16 12 i 1
4 16 12 i i
4 16 12 I 1
4 16 12 1y !
4 16 12 Ly t
4 14 12 “I¥ '



Table M0 continued. ..

Courk ey Biogecgraphical
‘cole

NCk
cok,

- Etoile #f (I) 4 16 12
Protects birds; intended to
become a Special Reserve

-~ King Roes NR (@) 4 16 12
Protects birds; no habitat protection,
intended bo become B Special Reserve

- Lea Homelles HR (1} ' & 16 12
Protects birds; no hebitat prolection,
intended bto becomc & Special Reserve

- Desnoefs Special R (1) 4 16 12

~ ¥ache Marina NR 4 16 12
Protects birda; no hehitat protection,
intended ko become & Special Aeserve

- V¥allée de Mai KR 4 16 12
Protecte birde, ne hebitst protection,
intended to become NP For nature preservation

- Morth Island Africen Banks
Specisl & (I) 4 16 12
Ses-bird & turtle rnokery; unibhabhited

SEYCHELLES - Aldebira Islands

- Aldsbra SNR (Cor) © 32413
Proposed ms World Heritage mite

SOMALIA
-~ Lag Badsna (Cor) 31407
M.B. This area was proposed as & aite which would include

3 km of constline. However, the proposed size

wes 480,000 ha and the existing one being only
334,000 mey or may not include the coastal zone.

I¥

Iy

Iy

1}
Iv

IV

I¥

Il

I

33



- 57 -

Table 10 eortinued...

froposed Marine and Cosstal Protscted Aregg

Please ncte that these sreas do not qualify for the UNITED NATIONS Liast

Introduction

The following informstion hasz been extracted from s draft of: Ray, 5.C. and
MoCormick, M.G., Criticsl Marine Mabitats — List of Arsas, LUCN/WWF Project Wumbar
1037, April 1976, and Ejerklund, H.I., Acnievements in Marine Congervetion, I.
Marine Parks, Envirommental -onservation, I (3}, (15741,

KENYA
~ Ddani MNP (L /M)

- Shimoni Kiriti MP (L/M/Cor)
MADAGASCAR

- Grand Récif de Tuldar MNP
~ Hogambigue Coral Reefs ’

MAURITILS
~ Baie de l'arsenal MP - Proposed area of 108 ha
= Flet Islang/Gabrial MP - Propesed area of 420 ha

- Flicg en Flaog MNP

= Grande Baie Mprth MNP

- Foste da Flacq MNP

- Le Chalend/Blue Bay MP - Proposed ates of 320 ha
= Le Morna Brabant MNP

- L'Harmoriz/La Preneuse MNP

- Poste (de} Lafayette MNP

- FRoches Noires MNP

= Trou aim Biches MNP

- Trou d2'Caux Douce/lles aux Cerfs MNP

- [lus gux Camrfs - Mangroves & lagoon coral communitisg

- Trou d'Eaux Doucs - Intaresting coral reef commun it y
MOZAMBIQUE

- FPrimeiras Island MNP {1I,/M) - Far protection of dugang % turtle

= Segundo Islamd MNP 71/M) - To protect gresn turtle amrd coral reef}

exceptional fringing reafs
~ Inhacz Island (I/M)
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Table I0 cortirusd...

RELNION

- Coral Isiste (I/M/Car)

SEYCHELLES

Aride Island NR (1M}
= Qaie Ternay MNP {L/M) - MNorth part of Mghé, shallgw watar reaf;
. rich fism life

]

= Bird Island Specigl R (I M}
« Curisuse MNF (1L /M) ;

- La Digua Island (I/M) - Ta tnclude BP and MR

- Part Launay MNP (L/M) - Morth part of Mghe

- Praslin MR (LL/M; - Protects wildlife

- Felicite Island Specizl R {I) - For protection of bird 1ife

- fregate Island Special R (I} - For proktection of bird and animel lifs

- Cosmoledo Special R (1) - Far protectien of bird I1ifs and marine
turtles

- Curieuss/Praslin Specizl R (Cor)
- Récif Spécial R
- L'llat Special R

To proteet the rich and varied reaF

TANZANIA

= Dar es Salaam Coral Gardens - (Includes: Mbudiya, Svngoyo, Pengavind
and Fungo Yasini Islands) Habitat
destructiong intenaive fishery, turhid
water '

- Tangg Coral Gardens - {Includes: Mwamba wamba, Mwamba shumdas, .

Fungu nyems} Outer sesfs very rich;
_ intersive fishing, some locsl polluticn
=~ Maziwi Islands (row submerged)} - Green turtle sapctuary, coral gardens,

restricted uwse by non park or government
fersonnel; egg destruction

=~ HKilws Regerves - Protect dugong and turtles

- Mafia Island {parts protected’ - Diverss hahitats, dugeng, crocodiles,
rich fighery, turtle feeding ground,
increasing tourism, siltatinn problema
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marine ecasystems and associsted biota is anykthing but complete. The establishment
of biosphere reserves within the framework of the inter-governmentzal Man and the
Bioaphere Programme (WAB) [UMESCB, 1377 and 1%81) (Project 2: Comservation of
Natural Aress anc of the Genetic Material they contain; Project 7: Ecology and
Rational Use of Island Ecosystems, arnd Project 5: Ecological Effects of Human
Activities on the Values and Resources of Lakes, Marshes, Rivers, Deltas, Estueries,
Coastzl Zonee and Mationel FParks), deserves eavery encouragement. One othar
importent resson for the establishment of a netwark of coastal snd merine protected’
aress is their value a= bench-marks upon which lacal and giobsl envirormentzl
factors can be monitored, &5 wel]l as the status of the living resources in
surrounding areas.

NATIDNAL POLICIFS, LESISLATION AND TRAINING RELATING TO' THE COMSERYATION OF CDASTAL
ANC MARINE LIVIMG RESOURCES

Folicy

123. A palicy arises out of a need to guide and tegulats human behavigur on - g
particular issue af =2 national and sometimes international nature., Such e policy
may be simple - for example, when dealing with & single issue such es education, or
2 complex issue, for axample, when considering environmentsl managemenmt. Aa regards
sustainable management and exploitation of living ressurces, national policies and
enabling lsgisletive instruments relating thereto, differ widely between countries.

124. In Mozzmbique, for exsmple, the wise wme and protection of living neturel
resources is embodisd in the nationel constitution. The value of Forest cover in
soil protection has heen recognized, and on Fauna and flora the policy calls for
effective protection and utilizatinn in line with nationsl and intsrnational norma.

125, The level of awsreness of conservation igsues and their complex rmaturs is slso
reflected by the mechanisms which Goverrmsnts have established tn manage and develop
the different categaries of living resnurces, and the lavel of importancs accorded
that =agency, relative to other orgsna of the Goverrment. Far example, the
Goverrments of Kenya and Tanzania have crested & mirmistry to embracs agencies
specifically charged with consarvation of natural resources. In other coumtries of
the reqipn the relevant Government sageney 1z oftem attached te the ministry
Tesponalble for agriculture of rurel development; in Somalin wildlife is 8 sectipn
within the Mational Range Agency itself wnder the Mipistry of Agricuolture. In
{omaros  sn agency dealing with the comservation of naturel resoursss is only now
Being considered, although both Departmerts of Forestry and Fisheries exist thers.

126. A suitable framework for the development of retiorel conservation strateqies
is now provided by the World Conservation Strategy (IUCN/UNER/4WF 1580) (ses
paragraph 133}, Several countries in the =egion actively participated in the
launching of the stretegy, and a number of Governments have formally endorsed its
objectives and, in some ceses, have already requested termnical assistance for the
preparation of nationsl strategies.

Mational and international legislation
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legielative texts to the UNEF secretariat far information, these will reed tp be
completed from uther eellections im arder to provide e basis for comparison and
critical evaluatiaon,

128. It iz recommeded that a systematic study be undertaken to determine the
adequacy of current legislation in the reqign, including the participation of the
countries concerned in relavant intermational conventions and agrasments with a view
to gatarmining the needs for further legislative snd requlstgry measureg in  support
of conservation of living rescurces,

Specialized treining

129, The staff resources of the wvarious national agencies managing natorsl
resourees are, ln most cowntries, very limited. And while there exist natignal
institutions for specieiized training, the surriculs and Subsaguent field work afier
training are very Auch bizsed towerds kthe mansgement and development of terrestrial
resources. While there 1z a regional training college for perks and wildlife
administrators, the College of African Wildlife Management at Hweka (AWM} in
Tanzegnia, the curriculum lsvs emphasis on terrestris) ecosystems and rat encugh an
marine ecosystems. The island countries and Mozambigue have not vet been able to
make yse of this college due to their Ffogus on marine coneervation ecosystema or, 1n
the case of Mozambigue, to languege problema. Yet the college could certainly be
useful for the training needs of some of these countries.

139, During the visit to Kenya and Tanzania,. the mizaion learned of @ workshap
bairg organized in MNovember under the auspices of the United Nations Iniversity,
focueing on the managément of marine living resources. And in 1979 ENDA,
(Emvirarmment and Development in Africa) Dakar, orgsnized a warkshop for the Indian
Ogeen  Islend countriea Facusing on bthe protection of the marine environment. Thi=z
and ather similar workshopes which have besn convenmed on a2 regional lavel {and
national level such as wes the 1980 workshop in Kenya) heve enhanced the
appreciation of the complex mature of the marine enviromment snd relatad problems.
Further seminars and workshops would be desirable, and if possible shauld be
gxtended to include senior decisiem makers.

131. In conclusian, tha long-term economic viability of coastal snd marine living
resgurces will depend on sound policy decisions and legizlstion in addition to
scientifically based management practices. This requires = thorough knowledge of
the ecolegicsl processes governing the charactsristics of the varigus ecosystems and
the biota associatad with them. The World Conaservatign Strategy offers a convenient
reference basis for this purpose, and a commen plstform For conservation ection by
the countries of the region (see paragreph 134 (a}).

COMCLUSIONS AND RECOMMENDATIONS

132.  The information provided in this report has been collscted as & razult af a
field mission and supplemented by dsta currently svailable st the IUCN Conservatisn
Monitoring Centre (CMC) in the United Kingdom, Although & significant amoumt of
informatian has heen compiled, this repart clesrly demgnstrates that so far the
coastal ard marine zones have not received the attention thay desarve and LEhat

[ ] TS _ . o Fy ' [
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work at national and regioral levels, to impgrove, monitor and strengthen the
conservation of cosstal and merine rescurces,

133, The World Conservation Strategy has been used aa 3 conceptual framework and ag
practical guidance for this missian and the resulting report. The recommendations
that follow are being presented =g opportunities to shape development in wave Lhat
protect living rescurces for long-term productivity. It 1s hoped that the Follow-up
to theee recomendations will be guided by the priarities identifiesd in the ¥orld
Conservation Strategy {(WCS).

134, The WCS was prepered by IUCN with the advice, rp-operation amd financial
assigtance of UNEF and WWF, and in collshoration with FAQ and UNESCO. The WCS is
intended to stimulate & more fooisaed approach tao the management of living resources
and to provide policy guidelines on how this pan be carried out by three main
groups:

= qavermment policy makers and tmeir advigers;

- conservationists and others directly comcerned with living réanurﬂes;
. J
~ devalppment practitioners, ineluding development agencies, indugtry and commerce
and trade unions.

135, The aim of the WCS ie to achieve the three main objectives of living resources
conservation:

(a) to maintain ssgential ecological procssses and Iifs  support aystame auch as
soil regeneration and protection, the reeveling of nutrisnts, and the cleansing
of watera on which human survival and development dapend;

(B} +o premerve genetic diversity (the range of genetic material found in the
woTld's crganisms), on  which depend the functioning of many of the above
Processes and life-support avetems, khe breeding programmes necesgary For the
pretection and improvement of cultivated plants, domesticsted gnimals and
micre-organiams, and congequently mueh scisntific and tecmical inmovation, and
the security of the many industries that use living resources;

() to ensure the sustsimable wtilization of species and ecosystems (notably Fish
and ather wildlife, forests and grazing lands}, which support millions of rural
communitiea ag well as mejor industries.

SUMMARY 0OF RECUMMENDATIONS

136. The recommendations outlined in this Teport are  initial steps  towards
outlining what rneeds to be done on a nationel and regional level for reinforcimg and
improving the conservetion of coastal and marine resources snd ecosysbeme,

137. Essential ecological proce=sses and 1ife support systems
.
Froblems:

Mook mF fbha ma1__ 122
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erosion-siltation, destructive fishing practices, etc.). Utilization of the caastal
and marine ‘living resaurces, and the resulting degradation of habitats, i= often not
carried ouk on a2 sustainable basis thereby leading to am impoverighment of the
life-sypport systems with unfurtunate conssguences to the human commmities
depending on thuse resources.

Recommendat ions {on & national level):

(a} Priority should be given tn emsure that the principal manzgement goal for
estuaries, mangrove swampes and other coestal wetlznds and shallowa that sre
critical for fisharies is the maintenance of the ecclogical processes on which
the Figheries depeand.

Particuier sttention should be given to the formulstion of a coestsl and
marine national living resources conservation and management strategy aimed at
protecting and meintaining +the support systems of critical habitats {i.e.
coastal dry forest, roastal dunes, coastal flood plaing, fresh and brackish
weter marshes, mengrove forests, reef-back lagoons, gandy bearhas, ate.) and
regulating the use of genetically rieh areas {fisheries ponds, marine mammal
feeding grounds, turtle nesting areas, nursery graounds for shrimpe, coral
reafs, eftc.).

——
- &F
P

Recommendations (on a regiornal level):

fa) Ecolegical and biological inventories aof coastsl and marine life-support
tystems and the assessment of ecosystem rapabilities should be continued and
expanded to provide detailed classification of these ecosystema and  their
living resources content, :

138. Ganetic diveraity {threatened/endangered species of flore and faung, and
hahitats)

Problemsa:

The ceast and seas of the region harbour & large rumber of threstened or endangered
cozstal and merine speciea, including several species of marine mammals snd turtles,
seg-birds ard migratory avifaune, crocodiles. Host of the coastal apeciss of Fauna
and flore erg subject to growing thrests from urbsm and induatrial development,
destruction of their critical habitat (e.g. coastal wetlands and reefz), pollution,
uncontrolled explaoitation, incidsntal take in relation to  various Fishing
cperations, and from eroasian. .

Recommendations (on 2 nationgl Iewel):

(@} Priority should be given to Species that are endangered throughout their range
and to epecies that ere the sole rapresentative of their family or gerus.

{b} Unigue scosystems should be protecksd ss 'z matter of priority.

{e] A5 a matter of urgency the Government of Madegascar should em=urs the
protection of coral reefz at  Tuldar by, for instance, cTeating = mearine
protectad area, Recommandations to this eFffect have glready been submitted to

the Central Government by the Marine Resaarch Stationm at Tuldar.,

[ Tanr=nia and MarammiAna cheold sommnd dos mmdedme Lo —doa. o -



- 8% -

(@) Additioral protective measures should bDe accorded, whers identified, to marine
turtles and their critical hzbitats. Further surveys should be carried out to
inventory sbacks, movements and conssrvation measures, sSuch A in  Saychelles
where the survey under way should be strengthensd and sxpanded to cover the
sntire region.

fecamnedations {on a regional level):

(a) A regionmal network oF selartsd marine parks, egquivalent reserves and
management agrees should he crested with a view Lo affording better proteciion
to coastal and marine escosystems which are of vital importance s renewabile
Food and energy resources “or the peoole.

{b) Regional co-gperative measures should be sncouraged, such as the intitiative
‘taken by the Loverrments of Xenye and Somalia to determine the statuz of the
dugeng, and ehould be reinferced to include the rest of the gesgraphical range
of thi= species. Tanzania and Mozambigue bave indicated the need for =zuch s
co-operative survey. Co-oparation on a regiormal ascsle for congervation of all
merinre mannels and other marine resources iz highly desiranle.

(e}  The development cf a comprehensive mapping of systems should be comeiderad
(mapping of critical coastal and marine habitats; highlighting potential
conflict and compatibilities of living resources in the reginn).

139, ZSupporting messures: canservation for development
Froblems:

Az in other regions, envirocrmental and canservabion valuee and processes have .ot
alumys been integrated into natiorel development plana, Institutions to promote and
implement consarvation-arisnted programees are very few end often do mot have the
neceszary redquirements and facilities Lo carry out bheir tasks. This situation  is
particularly oriticsl along the cometal zores whers major economic development
accurs or is being planned and where sericus and perhaps irreversible damage ta
living resources has been or ie being done.

Recommendations {on a natioral level}:

{a) Additional efforts should be mede tn  strengthen  goverrment agencies
responsible far the conservation of living resowrces. Where such an agency ig
lacking, measures should be kaken to either ereate one or use existing
infrastructure and administrative facilities toc uwndertoke the Recessary
action. :

(b) National semipars and workshops on  environsental and livimg  resgurces
congervation Bnd management should be reguiarly convened ko bring in all
levels of Eoverrment and the public, Whemever possible, such mestings shculd
be orgenized to colncide with, precede ar Follow up, other conferences,
SyMposia Or workshope having a bearing em living resources conservation  and
utilization to ensure =& proper flow of information and to facilitate, for
instance, intar-agency contacts {i.e. PRegional conference .om  endangered

species and habitat). .

)
Ir

Inatitutions studying coastal marine ecosysters and species should  be
sncouraged  snd  strengthemed, especislly by providing them with adequate
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Further comparative information and analyses are nesded to detatmine the
adequaecy of existing nationel l1egislations and polictes coneerning living
Iesour ces. :

Nations which have not adhersd to the major global caonventions deeling with
the conservation and managemnt of livimg resources zhayld do so o ensure the
conservation of those living resources Ehat cannot be consepyved by national
legislation alone.

Where Man and Blogphere Mationsl Committees hove besn established, they =should
or strengthened and be involved in the degision-making process affecting the
conservation and management of ecosystems. Woere soch Committees have nat
been established, advice should be sought from UNESCO on  the feagibility af
sxpendding Man and the Binspghere Progremme network. '

Where appropriate, treditional methods of living resources mensgement should
be retairmed or revived. This is particularly importamt in rural and Fighing
cotmnities as one of bthe best methods of snEuUring a2 sustainsbls usa of
scosystems and species.

Recommendations {on a regignal leveli:

Mejor efforis should be made in the region to promots environmental awarsness
and to highlight the need to develop inteqrated corservation plana to ensurs
sustainable use of coastal and marine resources.

Farticular attention shoulc be given to the setabliskment of & central data
bark an coastal and marine resources tnventories, reaesrch, conssrvation,
management and utilization to ensurs sasy accese to and dissemination of the
availabie informztian.

Due to a2 preszing nesd for trained technicians and menagers of msrine national
parks and reserves, sz regioral training programme should be formulated and
implemented thraugh the use aof ap existing mational ar regionally-oriented
inetitution, at lezast ir the short-term, and in the long-term, the creation of
3 specialized facility im thiz field io zerve the region.

The findings and policies being developed by FADQ's co-ordinatagd fisheries
Programmes in the region should be examined far potential relavance to ang
impact on the probiems identifisd in this study.
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