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PREFACE

The Regional Sene Frogramme wae initiated by UNEP in 1974, Since then the
Governing lourngil of UNEP hea repestedly @ndorssc s regionsl spprosch to the control
af mar-ne pollution and the mensgement of marine and ceastal resoureea and has
reguested the developoent of regionsl action plans.

The Regional Seéss Programse at present includes ten regions LY and has over 120
ecgsstal States pertieipating i it. It i8 conceived as &n action-atiented programme
heving concern not only for thes consequencee huk alse for the rnausea of
envirgrmental degrecaticn and encompeaeing & comprehensive approsch to combating
ervironmental problema through the manzgement of marine =zrd coastzl areaz.  Esch
cegional schtion plen iz formulateo sccording fo the needs of the requen as peTeeived
by the GCovernments concerred. It ig designed to link ssasegment of the quality of
the marine eovirorment and the caumes of its detspiorstior wilh sctivities far the
mansgement  and development of the marinms ang ccasbal snviranmenz. The metian plens
promgte the narallsl development of ragional legal agreementis and of actios-oriented
pragramme activitiea.

Deciaion 8/13(C) of the eighth session of the Governing Council of UNEP czlled
for “he dsvelopment of an action plen for tee protection end develepment of the
maring ant cazstal srwiromrment of the East Africanm reégian. A5 a firskt activity iIn
the region,  WNEP  organized in October  and Mgvember 1581 & jpint
UNEPAUN/UNIDU/FAG/UNESCO/WHO/IMCO/IUCN exploratary misgion which viasited the eight
States of the region 2/ in order to:

- as=ess emsch State’s interest in perticipating in = future regiopel programme;

- eonault with Govermments wibth 8 view to ldentifyine aotivities Lhat say ussfully
be znsluded as part of = cowprehsnsive sction plan;

- meke a prelimimary assegpment gof the envaronmertal problems in the region,
incloding the problems related te the envirommentally scund mansgement of marine
and coastal natural rescurces and activitiss influencing the guality of the
marins eng cosstsl envirarmenty

- owllect availzble scientific dats and informstion pertaining to  the develogment
and \mplementation of the action plan plarmed for the regian; snd

- identify rationsl instifutioms thgt mey participste in implementing an  action
plan onee it is adoptac.

1/ vaditerranean, Kuwait Aciion Plen Region, West and Central africa, ¥ider
~ariboean, East. dgian  Seas, South=-Easc ?acﬁfiﬁ, South-=Hent Pagific, Red
Sen and Gulf oF Ager, East Africe asnd Scuth-West aclaniie.
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The fingings of the misslon were Used bo prepares tne following six  sectorial
reports:

- UN/UNESCG/UNEP: Marins snd Cosstal Aree Development in the East African Region.
INE? Regiomel Sese Reperts and Stucies No. 4. IMWEP 1982;

- UNIDO/UNEP: Industrim]l Socurrces of Marine and Cpastal FPollutien in the Eazst
African Region. UNEF Regioral Sesa Reperts and Studies Na. 7. UNEP 1582;

- FAD/UNEP: Marine Pollution in the East African Rsgion. UNEP Regional Seaw
Reports =nd Studies No. 8. UNEP 1962;

-~ WHO/UNEP: Public Heslth Prablems in the Coestal Zone of the East African Region.
NEP Regionsl Sess Reporte and Studiea No. 9. UNEP 1982,

~ IMO/UNEP: Qi1 Pollution Canmirol in the Cast African Region. UNEP Reglansl Sess
Reparts and Studies Ne. 10. UNEP 1%32; and

-~ [UCN/UNER: Conservetion of Coastal and Merine Ecoeystems and Living Resources of
the Cagt Afvican Region. UNEP Aeglonml Sess Reports and Studies No. 11. NEP
1982,

The aix gectorisl reports preparsd on the besls of the mission'es findingzs wars
usad by the INEF secretsrist in prepsring 23 summsry overview entitled:

-~ UNE?: Envirommenta! Problema of the feet Africas Reglon, UNEP Regiorsl Saws
Reporis and Studles No. 12, UNER 1882,

The overview and the gix sscrorial repoeris wers used as the maln workaing
document and information documents for  bhe UNEP Wersshop on the Protection and
Development of the Eagt African Region {Mahé, Sevchelles, 27 » 30 Saptember 1382
sttended by experls designated by tha Covernments of the Zast Africen rcegion.

The Workahop:
-  rgviswed the snvironmertal problems of the region;

- endorsed a draft actien plan far the pratection and developrent of the marine and
coastal envirorment of the East Afrizan regiong

- defined 3 priority programme of astivitiss fo be devainped within the frameworx
of the drpft ackion plan; and

~ recommended that the dreft action plan, togather with » draft regional convention
for the proteckion and devalspment af bha marine snd wagstal environment aof ths
fapt Africen regisn eand protocals econcerning {4) co-eperation in combsting
pollution in cases aof gmerqgensy, and (B) zpecially protected arees and endangered
species, be submitted Lo & canference of alenipotentiaries of the Governments of
the region with a view bo their adoption [UNEP/WG,.77/4). The conferemce 123 €65 be
convaned by INEP in zarly 1984,
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INTROBUCTION

i, This report examines the status of comservation of ecnsystems and assoeiated
livimg rescurces occurring in the cozstel and msrine environment of the ECast African
region. The geograpbicas. location of this regisn is shown in Figurs 1,

2. The scepe of the report comprises:
{g) Clessification end survey of cocestal and marire ecosystems and  living
TESAUYLes

{b} Assessment of sconomic value of resgurces:
- prasent use
- proposed development

(¢) Identifiesbion of criticel zosstal end marine speciea =and hapitats ared of
envirommentsl threats:

fd) National policies, lepislabion and training relevant to congervation ncluding
legialation;

1e)] Lonelusions and recomendsbions.

3. The diversity of plant and animml life 15 en easential starehouss of genetic
maetarial for mesuing humar meeds aof the region. This alone haghlights how impertant
and urgent it is thal development ba sheped in such & way 85 to protect living
resources  for long-temm  productivity. Sugraanablie economic oroweh  should  be
inter-rzleted with bthe conservation af life-suppert svatemz on whizch the people
depend in  thelr guest fur food, healtn, fuel and shelter. Any deteriorating
relationship belween human communitiles and the ecolpgicsl processes that sustain
them may lead to an agarsvabion af the present situstion.

4. The divergity of living resources of the somsstsl and marine ecgsysiems
requires  an integrated approsch to management. This is aven more pamplex along the
coagtal zone than in the menagement of marine living resoupces. For example, the
cogetsl rone is likely tg include the inkterests of: rupsl sne urban development,
agriculture, forestry, wildlife and landwbased tourisn, industrizl development,
etr., while the management of marine resources 15, in mcst csses, under tha
department of ficheries end, very loeslly, the national parke depertments =nd the
harbour suthorities.

5. Moat of tha information cantae-ned in this docunent was provided by the
govarmment  agencies most  directly cherged with the mansgement end conservation of
foresity and fisherles resources ard  whers possible, resesroh  inatitutes/cenires
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Figure 1 : The Eaal Africsn region




é. Supplementary relevant information has been obtained fram UNEP, the Unitsd
Natienms Food and Agriculiure Organizetion (FA0) and trne Internatiomal Union for
Caneervation of Mature ang Natural Resources C(IUCN) petticularly on  reports
emanating from work/surveys esrried out in the region under their sponsprehip, af
nacionsl or cvegional levels,

7. Despite thas adnitional inmformetion, mejor gaEps  will still remsin sither
becmuse ©Lhe particular sspect in questzon has mot previously been studisd oz only
partially so, or that information was net availaple.

THE PHYSICAL ENVIRONHENT

Climata
A AR

8. The mainlane counbtries straddle the zogater from 129N ko 2795 latitude 8o that
the ME trade wind= (monscon,, fetober to Harch, sre strangest in Somalia {Ffigure 2)
and only skim northern MHozambioue. Tthis sir nees blows from continental dsre, with
8 moistures deficiency by the time 1t resches the open ges, Thus only & amall arount
of meiature is drupped i northerm Somaliz, which, kowever, incresses southwards
towsrds Tanzanie dus to the larger watser surface and intervening cosbtal mounbain
rangee.

9, The SE trade winds, April to {ctober, Rave a much greater impact in the region
ag they blow scTuss 2 wider water surfses pefors they reach the mainland. They are
largely responsanle for the higrer rainfall received inm Morambicue aa compsred to
narthern Kanys and southern Somalia. The twn winds deflect towercs the ocesn after
crossing the aquatsr, and being From the mainland, they ave reletively dry. Thus,
Somalia and mest of sauthern Tenzania down £o0 Mozambigue have s dry seassn  lasting
abgyt six months.

0.  7The islands, on the other hard, are located wmeveral kilometres froam the
mainland, the nearast being Comoros (300 um eaat of Mozamoigue) snd most of them lie
soutk of the edustpr, Except for Seyehellss which rezeives most of its raanfall
From the NE trade winds, the rasinfall pettern in the other islands 1g muech
anfluenced by the &E mon#son and can be expected o be heavy and well distributed
througnowt the yesr. Tha 4sland of Madagascsr, Lthe largest in the svstem,
stretehing from latitude 12°5 to about 2595, ig aperoximstely 1,600 km long and has
an spproximate maximam wicth of 401 im, and sxperisnces climatic condibioms similar
tc thozz observed on the mainland. In additiom to its large sire, the laznd mess
rises to over 1000 m above sem-level sll along the eest cogat anad rmmeciatsly 1nland
ard then slopes westwards. Conssquently, more reinfall isa received hare thar along
the whale of the west cosst, although the difference is lasa proncunced
south-westwards towards Toclrara (Tuldar), Tor example, Toemesire (Tamatsve) on  the
esst  coset receives 3,590 mn, whlle Antananarivo {Tenanarive) on the plsteau and
Maimtirano an the west cosst recsive 1,354 end Balwtm respeetivaly (DuFfournet 1965},

11, The temperaturs regime s typieally tropical and the only sub-tropicel
congations  ars thoge sdccuntered in southern Madapgascar end, to z lasssr degree, in
sauthern Mozambioue. The soutnern axtremity of Madag3s-ar has a Mediterrenean-iype

climste whille nesr-desert cpondiziors pievall smmediately inland. [t iz ko be noted
that t’h& I:Uaat. Qf, imﬁiiw fram $1md arrirlh af MaasdAioekle caombhoswmn dm oamwmd dammeak -
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Ogean currents

12, & priesf deecription of Lhe oreen curreris has been given by Bock (1978} sec
alsa the sectorial Reports 8 and 10 of this series, end filgure Z. Fraom Apral to
Oetober, the lurges mese oF weter moves wegbwards alang the scuator am the Sguih
Equatorial Current. The peaeitian of noethern Madagescar relgtive to this current
and of the mainland deflects it morth amd scuth ta give tase to the East  African
Casstal Curvent (EACC), which flows rorthwards along the mainland casst, and tha
Mouzembique curremt which flows southwerds from the rnorthern cesst of Mozambigue to
Jain  the Madagascar currsnt, which flows along the sastern an¢d souvthesastern poest
of Magwgsscar, to form the Aqulhas Stream.

13. Fres November vas March, the southern apring end summer, the influsnce of the
NE monecon iz strongest and generstes & southwerd-flowing curreni along the msinland
coast, the Somali Current. This meets the narthward-flowing EACC off the Kenya
coaat *o farm the Cquetorisl Counter Current which flowe sastwards, counter fe  the
South Equsbnpzial Current.

4.  On @ soge locsl Ecale, and perhaps dus to tha "vacuum  effect® lefi by the
interposing land mass of Medagescar, o nprthward current Flowlng courtet bp the
faster Mozambique Lutrrent gsnerates loeal circulating currents within the Mozambigue
Channa. (Soetre and Silve 1979). The sigmaficames of the ecalogical process aof
theae ocesn curzents can be apprecisted from the gimilarities of the bista ocoeurring
in the region snd further afisld. The sene species of mangroves, marire byrtles,
grawng ant marine fighew are ta be found throwghout the regiom. A gimilae infererce
can be madse from the offinity betwesn some of Sevehelles bipta, 8.g., the
aipterocstp on MWehé Island, the covo-deemer (from Meldives), ste., and Indomalayen
biata. Perhaps the best iliustration lies in the homogeneity of marins biota  such
as c¢oral and cural Fishes rnot only within the Indian Dcesn but =g far ss the
Pacific. In addition, the shirsngth of the ma)er ocean currents shown 1in Figwee 2
mey partially aexplein the nerrov shelf ares along the mainlamd and sastern
Madagascar coasts, possibly througm shelf ero=ion,

Trosiesl cyslones, hurricanes and storms

15, {Lyclones ars an wnportant climatic featuyre of the inter-tropical 20ne  causing
widespread demage to fauna and flora and their habitats as well as to humen beings
snd their property. Cyclomes oSecur anrnually duting the southern sumoer, from
Decsmper to March, passing scresz Meuritius through Madagascar snd coessiomally
Mozambique . In Msdageacsr, the impast of Cyvelones Dena# (19-24 Jaruary 1576) and
Bladys (2% March 1374; hae been studied by Rendriznsrieon {1978) (sme zable 1}, The
kwo cyclones croseed the narthern part of Madagascsy and the strong windg and fleods
aoanristed with thes left disaster im their path. AL least IC people died, 12 sere
injuraed and 8,275 more were left withoub shelber, Meterizl damage amownted to about
FMG 7,262,175,000 (epproximataly USS 26.% million) including demage to huildings,
roads, communicmbrons, agriculture and livestock. :

18,  Am is ofter the case, damage tp forest resources and 3sssocisted fauma, the
losz of aeil, the impact on the merine scosystems arising from excessive Tun-off and
strang wave action, etc., appesr not £3 have heen pvaluated. Table 1 will rmp doubt
give an jdea ¢f the posesible impact on the ecosystemws epd natural living rasources
of the srsa affected, A visual and striking oxempie 35 also fo be found in the
Machabee /Black Gorge River forast in Mpyritiug where the crowns of the lapger tress

T A beis Phesm  BF e w s P



Table 1 : Characteristics of Cyelonss Danad grd Gladys in Northesn Madagascar

{from Randrisracison 1978)

Town Minzmum Maximum wingd Precipitation
pressure, &b veloeity, km/b. in 24 hra Dacernisl
Vohemar 976.8 220 1211 200 -:—f,
- - 10L.5 200 ~
Sambavs 565.0 180 - -
10g2.2 - 228.0 226
intalaha 359.1 70 152.2 220
1004.5 - 141 .8 220
fndapa 535 & 95 203.5 190
Nosy Bé 9912 ¥ 150 1062 200
- - Y847 200
Ma g 395.2 & 1@ . .
Mmntirane - - &8 250

a2/ gyelons Deneé recorded am 21-01-7%

b/ eyclone Gladye recurdea on 28-03-74
2/ not adjusted to sea-level

d/ cyelone Danag recorded on 22-01-76



17.  Hurraicsnes end storme are also common  in the region.  BMurricanes uffect
Mozambique as they cross from MedagascaT and, aczording ta Tinley {1971}, in Fifty
years 12 high-intensity hurricanee sad 38 nest-hurricanes to  madium-intensity
tropical storme had  secyrred. Geles w«ith = velogity greater than 58-80 km/h are
experiscced sbout eight -imes in 8 year off the copast. Alvhough cyslones ard
agrricanes are sn  sveT-ptegent threst in bthe general 2elt  from Mauritius o
Mozambique, the islands and mainland coast lying to the north of thizs  zone:
Seychelles, fomoros, Tanzania, Kenys and Somalis are fairly safe.

Gsomorpholagy srd sails

8. Tna mainland casstal plain is narrow for most of iks length, in nerthern and
north-easteprn  Saomslia and then fros aoutbh-esstern Kanys fo northern Morambigue, end
hecomez wider southwards and othetwiss further inland in =sress traversed &y tha
lzrge rivers graining into tha sgesn such as the Zamberi, Rovums, Rufij:, Tana and
Juba rivers. Immediately Inland, the topogrephy 1is inkerrupted by s renge of
nountoing and sscarpments before rieing to inland plstesux, 1,000 m zbove see-level,
Most of the coastal wountaxn vanges rum parellel o the sherelime and in this way
axart local crographic influepce on the moisture-lszden air mazses From the eea.
Thus, the whole coast south of Melindi receives precipitation for mest mantha af the
ysar .

19. Further intand, the Ftajopian Highlands, Ht, Kenya snd the Jberderes, Mt.
Kilimanjare and the Pare-Usambars mountain ranges, ths hinhlande of southarn
Tanzania, Lthe mourdzin ranges oFf notth-sgetern Mozembicgue and the rorthward
extension of the Urakenshery, by their higher altibude serve as an effective
extractor of mnoisture during the momscane and alse  through converctional asir
currents, This hss given rige to & numbar of lsrge and medlum-sgized permepsntly
Flowing rivera which drsin intoc the aspa, transperiing dissolved minarals and silt
into soestal floodplaine snd into the sza.

20. Of the i1slands, only Hadagascar 15 lsrge and  Lopogrephically diversified
gnough to bring about influences similec o those opsarved on the mainlond. [t ig g
siub-sontinent bul, ynlilke the mainlend, the lend mage riges tv over 1,000 m gll
along the east giving wey ta a high plstsau which slopes graduslly wesiwards. There
is thus =n pogervsble and remerkable moisture gradient with high precipitation on
the =aastern board, derraasing wogtwards =z mentioned earlier. There iz also a
gradisnt from north to south and south-west, Antseranena {Didogn Susrez) in the north
reseiving an ancuAl sverege of 02 mm compared Lo 344 ma at Faux Cap om the axtrems
south coast.

23, This moisture gradient betwsen gest ana wesi, narth and south, is one major
Factor which gives rise tp distinct hiotic communities found on this ieland. Also
of importance is the fuct that the major riveras Flowing ta the west cowst of
Madagasear start from =he high alateaux and mountaine in the east. The high
rainfsll on the platesux, combined with damege to ferest cover gince man set foot on
thiz islend, hzs lsd tp severe anil arosion and zansequent sedimsntation of swamps,
delizs, estusries and nearhy coral reefs, Thip problem 18 discuzsed in detall in
shuther sactorial repprt {UNEP Reg. Seas Rep. Stud. No. &),

2. OF the remMaining isiagda, orly Mguritius and Grande Comares are sufficiently

large - 1865 and 1148 km” (Bsumer 1578) respectively - (o demonstrste significant
differences 16 hints ealsbive bn bamaassxahry dm &t oewan sr e s« W .
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thear much spaller size af less then 150 km2 {except Arnjouan and Moreli, which are
355 and 7%0 km”, vespectlvely, with a rivgs running thelir length) experience the
influenge of the =esx and fhe monsoers almoat uniformiy. The aresm of “he cogstal
pleins on most of these ielands is nsglagible. It must be borne in mind that they
lis within & Bigh rainfzll belt, and where topography is accentuwtsd in populated
iglunda there is oo equslly high risk of excsssive spil erosion with (mmediskas
impact om the shore snd nearsnore cos=tnel and marire ecosystemsy thia wes ophesrved
in Wohslli and Anjouan islands {Comoros).

3. The sailg 1n the cosatal plains end on the islewis are derived from foor
principal typss (Daumer 1978, Tinley 1971, stlases of Tanzania 1956, Kenya 1959 and
Mgdagascar 1269, Saim 1978, and Rendrianarxson 1976):

-~ 50ils sssociated with veleanic asectivity. Included ars *he Mascarsnes, Comoros
and parte of Madagascar, Hithin the Moscarere growp, Mauritiuva 1s the olrest af
the iglanan while Grande Comores, where Mt. Khartals (2,400 m) srupted &s
recently ze 1977, represents ihe voungest of the volcaniz lglands. In Medsgzscer
volcanic eruptiong dete baek to the Dusternary. The principsl voleanie zones
include tha Mpasyf D'Ambre and Achecmby, Noay-fé, Ankaizima and Ankasimbelo in
the extreme north, the Itasy and Ankarstrs south to Yananarive and Tekarindions
(Varomandry) (Jssairiz, 1969%), On the mazinland, voleamic sctivity 1s clossly
sesocinted with the rift-vailey system somewhat far inlend and, inm this
connection, cannot be corgidered & msjor envircnmentsl factar influencing cosstal
snd marine ecosystems other than through erssion, nsturel or ceused by man, and
inflaw of freghwater to tha gsea.

- Soils derived frem arenitic and aedimentary recks are the princips]l congtitoent
alomg the mainlend cogst and Madagascar amd  of about 37 of the 100 islands
compriging Seychellee. A redius of 35 km drgen sround Maké Island  includes
aleost 8ll of the grsnitie islands, the principal ones being Mahé, Praslin, Le
Digue and Surieuwse {Knightly, 19813,

- while Qusternary depasits occupy 2 large sres north of Nalindi into Somalia,
these depoaits oncupy only & ngrrow strip immeddistely inshore southwerds towards
Morzambique, Fol.pwed by Tertiary and/ar Jurassic deposite further inland; the
greg occupisd by deposits from {uataprmary to recant bimes extends further intand
south of 1588 latitude ag the cecasts) plains broaden.

- Coralline derived snils, charssterized by urmdifferenlisted calcateogs rooka,
soour  aiong parts of northern Mozambigue and in geiches a2long the Tanzanian snd
Kenysr comstz. Coral is the principal bese rock constituent of the remaining 43
walance of Sevehelles: l.o., the Amirartes, Farouher and the Aldsbrs group
{Ridabra, Cosmoleco, Assumptian and Astove) and those upder the jurisdiction af
Wauritive: the Cargados Carajos (S5t. Brandon, Rephael end five islets) and the
ielands of Ageleges and the Chagos Archipelsga. A number of islands along the
mainlend caest are principmlly coralline and include Zenzibar, Mafiz (Tanzania)
and the Primeirz and Secunda Archipalsgo (Mozambigue).

- Alluvial plaing gre associsted with the mefor rivers whieh flow ecToas  2oastal
plainz on the mainlamnd and Madagascar., In the smeller islandg the locmticn of
extensive areas of alluvisl depoalbs is largely @ Facior of tne land woephology;
even then, such araas are relatively amall though of agriculbural sigrificanes.



kilometres. It is oniy a few hundred metres wide off HNagela in Mozambigue and
nlunges ts 2,500 m below aoa-laevel enly 30 lun off the coset (Tinley 1971). The
plunge continues down te over 4,000 m only to be intesrupted by submerged plabforms
and iziets associated with the lsland aystems refarred Lo 1n the preceding seetion.
Seyrhelles 13 probzbly the anly system of jelands in tne West Indian Deesn wibth g
large area of shallow watara, as cen he cbsstved Trom ocesnographic maps.

25. The Continental Skelf mlong the whale of eastern Madegescer is sven narrower
and atpeper tnan thet of tne mainland, For exemple, the 500 m and 2,000 m cantpur
lineg are loecsbted 12 and 32 im off Tamstave. On the west caagt, the shelf axkterds
Farther offshare, except Lbhab the drop to the 2,000 o is 411l very stesp, iFf not
abrupt in some slacesa. Thus the 500 o, 1,000 m, anad 2,000 m contpur Zines are 5§,
72 and B8 km wesi of Mororndave whiila notth of the Bey of Baly thess contoursa ars
sbout 48, 52 and 38 iar respectively (AGM 1969}, In addition, larges amounts of
aediment are carried dpwn by the many rivers Flowing Prom the high platseux Further
ensl and zre depogiied on the sea floor with resultdng build-up of axtenaive sand
banka. This procass was observed gt Tyldser and along the cosst rmorthwards to
Mprondava, and in the viginity of Majunga during a visit in 1979 and from the air on
tne Fiight from Comoras tp Mauritiug during the mission, O the masinlend, 2 zimilar
nattern of past and gurrent aubmarina sandbank bulld-upe sppesrs to be  assoclatec
sith the large rxvers, for example the Mafis Chernel dus tn the Aufiji River.

26, in some placas, along the eodge of the shelf, d=ep charmels and ecanyons ooour
and this has facilitated sccesg 5y large ships lesaing bte the develooment of
harbours, espscially whers thers are protectsd baves. Osr =& Salssm, Mombasa, Port
Ameliz ard Tumatave are good examples.

27. Tha barrier resf, such es ccours off northeeastern Australis, 4s virtually
abeert from L[he West Indisn Ocean. The Continental Shelf iz, however, cclonized by
coral-building pelyps snd, as such, tha fringing reef is 5 daominent featurs along
mogt of the edge of the shelfl depending on the depth, usually above 45 m, and water
temperstire normally mbove 18%°C (Boeck 1978)., Behind the frimging reef, one finds =
body bpf calm, shellow water, or lagoon, varying in width From 8 to 10 dm.  Aw will
be clarified in the next zection, tnie body nof water iz an extremaly important
factor in the productiviy of the offshgre ecosystems.

THE BIQTIC FACTORS

28, The most imporbtant of biotie factues is withouwt doubt men himself,  Through
his akility to occupy end ubilize a wide range of acosystems and species, men has
been able tp change whole ecosystems with fareveaching, freguently delsterisus,
affacts on other organismg., This is best illustrsted in Madagescar #here excesaive
deforestation of humid ferest and overstocking with livestopk bas led to sevete soil
argeion, and mare importantly, the Inss of rich top scil., The sell is carrred down
to the congt and ints thse parine envirorment reaylting in the silting wo of asngrove
ewamps, estueries, lagoons =and c¢oral reefs, The Final effect on the marine
prviromment 18 lpss of fisheries productivibty since the algse and coral polyp, upon
which fish and other opganisms depend far fopd Tequire clesn, élear waters. A
aimilar situmstion hag been obeerved with regard to tke Large smounts of 2ilt carried
down the Gelsra-Saaak! River on bo the coral resfs off Malindl, Kenva,
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deltaz and nearchore marine ccosystems. It hae heen observed, for sxample, thet
gardine productivity in the Mediterrsnean Sea off Egypt has declired since Ehe
inpounding of the Nile Raver wifh the Aswan Dem, and sg heg the fertility of the
Nila Delta itself. The Csbars Bassa Dam {1375) on the Zembezi River, Mozambique,
hee reduesd the piver flow and flooding regimes downstreew to the delts, and
officials of the Fisheries Dapartment now fesr z redustion 1 shrimp productivity
while =alt weaier comes some 80 ke upstresm. 3ince most of Ehe imrge rivera in thke
rogion are urder considetstlion for hydroelectric power and agriculturel development
prujects, a thorough study of envirommental and esclogicsl impacts is not only
sssantinl but the findings of sueh sssessments need to be given every consideration
gnd the grojeet plans gnd prosrammes modiflied secordingly,

30,  The interactien bevween different species aof plaents and snimals is usually of
locel significense, particularly in terrestrial ecosysteme where phyaicsl barriers
such as mountain renges, large bodies of weler, tolerance to ftemperature =snd goil
condifanng may Treatrict Ehe axtension of its peogrephical renge. The scoleogicsl
torm "succegaien’ iz very much asnather wey of saying "the netural medificetion" of
the phyaical and chemircal environment by a given brotic commumity assecistion and in
the processg cresbing an envirorment less suitable bo some of the inrdividuals, giving
way te s more stable (but dyremic) bhioctic community asspcilation - the o) imeyx
sommuriity.

31, In the case of mangrovas, for example, Avicennia and Sonnartatis aps the first
culonizezs btrepping soxl smd sLlt, incluging thear o dead lesves, by thelr
preumataphotic roots. The soil thus trapped budlds up creating suitsble conditicons
for fhizephora snd Then for Cerdcps on lesa raised grownd and finelly for Bruguiers
{Rabesandratena and Rabesardratgns -~ no detel. As trees, they provide shelisr for
birde angd obtber dryland organisms, the submerged trunks bsecome colonized by oysters
such 2a Cregsostres cycullpra, the ront= and shaede provade hiding for  fish
ratohiings, while trapped silt  snd decompoaing orgenic astiser provide haiding and
feeding grounds for shrimp larvae, plankton, ete. and 5 whole food-chein s fully in
gpsration., 5o tnat whot waa in effect barren, is now a communily of living
spganiams.

3z. in the same w3y, the coral-grewing pelyp eatablishes lizelf on = bere rnek and
with zime a completely new living environment jg created. Here i3 the bresding,
niding, feeding and resting place For many of the corgl fishes often aven gatisfying
speciel feading hehits, like thoses of the perrot fish which Feed on the corsl polyp
itself. At the same time Lthe apresd and omssive growth of corel eontinues,
sapacially along the resf sdge, and as the corals grow upwards to the surfacs, they
create a wall sufficisntly strong to bresk the force of waves., Between thiz wall
and  the ghare, the boay of water or lagoon 18 mush calmer and bath coral polyps and
otner orgenisms which carnot withstznd tne stronger waves and currents find here 2
ngitable envaronment.  fBut  snother very {mportant merondary effect not sbvious ip
the majnrity of the coestal peoples in the reqion, is the protection of the posst
Fram srosion through the breakang of wave energy by the berrisr crsated by the corsl
resf front., It ig regrettabls thersfore &o ses destruction of corel reefs
proceeding unchecked 1n places like Comoros and Tuldar (Madagascar), when therz s
more to gein by protegting them.

ECOSYSTEMS AND ASSOCIATED LIVING RESOURCES
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stabls unzt. Thus, from the envirorments! fsctors discumsed in the preceding
sections, It can be expected that some szosystem Rypes will have @ region-wide
distribution, sspecislly wnere prysical barriers are lsast restrietive, while aothersz
are to be found only in smell localitiles depending largely an the tolerance by thair
biotic components of phyalesl and chemical elsments of the envirorments.

X, The faura and fisrs of tne the Lmst African region fails inte feirly distinet
mgjor Biugeographical Pravinces {(Upverdy 1975) (see table 2). That om the maimland,
and some of the West Indian Dcesn iglands, Is typreally Africam, wnile thabl on some
af tme othar 1slanda is deraived prineipally from the Indo-Malayan Realm, sepacially
the plants (tanla 2}, Wmale thia cheracterization iy especially spplicsbls tao
terreatrial blakic rcommunitisz, the ocean currents have facilivated the side
distribution of marine orgenieme. For sxample, some fish groups auch ss growpers
{Serranrdae: Epinephelus tauvina), mullets {Mupilidse: Lize mecrolepis and
Mullidae: Upenewus wvittstus), snappers [Lubjenidas: Lutisnus kasmirs) send wIReses
{Laoridee: Cheilinus undulatus,, invertebrates such &a coral polyps, sea-urchins,
and  the wvaripus speciss of sesp-gragsps &k sesweeds, occur  throughout  che
Ingo~Pacafic

region.

35. Another important aspect relates to the geologically lomg time during which
thege islends have been sepatsated from the mainland, far exsmple, Madsgescsr. The
“*birth* of some of the 1alands, through either velecanic setion gr the riging of the
sea floar {or the lowering af the sea level) or from coral rock grawth, and the long
gigtanpes betwsen the meinland and these islands as well ag between themsslves, heve
led to & hRigh degres of separate evolutlon snd endemism. For sxample, in Hadaoeacar
st lesst 80 per cent of Flowering plants and 81 per cent of the vertsbrate species
are endemic {(Jolly 1378}, while the Aldabra Atoll in Seychalles is unigue smongat
the Indiam Ocean 1slsnds srnd glebally famous for its large population of giznt lend
tartoizes, equalled enly by the Galapagos Iglands of the eastern Pacific Deean
(Beamian 197D).

36. Thae biogesgraphicss] rcharacterization 2o eopocially usefyl when sonsidering
the crestion of an adecuste snd representative vegional network Sf probtected aresns.
Thiaz matter will be discussed furthar in subsequent sections. Suifice it to sev
thet the dissamilarities in biologicsl comporents of ecosyatema bo be deacribed in
the naxt saction will be reflesied in these broad bilogeoaraphical .nits.

37. he following classification and snerscterization of the varinus scoeysiems
hes bheern facilitated by proceedings of three -onferences namely: The AETFAT
symoogium of 1264 which teviewed the congervabtion of vegetation in Africa soutn of
the Sahara (Hedberg emd Hedosrg 1568), the Tananmarive Conference shich reviewad the
congervation of nature gang the resources of Maaagasecar (ZHCN 1%72), and the 1974
UNEP/IUCN  apongored survey af the atate of comeervabion of biotic communities of
Emateen Africa (Lamprey 1975). The classification of énastsl and marines ascosystems
desceibed by Ray (1975) has alsc been wgeful as heve hesn Lhe Teporis of Saim
{1978}, Tinley (1971} and Proctor (1970}.

Tespical moist Forest

38.  Evergresn to semi-svergreen lowland forests in xelstively well drsired deep
soils, vesr-raund precipitation and litwle varying nigh temperatures anc humidity.
Inciudes groundwster galiery forests 3asgociated with the lurge rivers gnd/or

Froosiuttaw sommrme  ~od admam A F sl owlwame i isiir: wn b ¥ b o B F Bl s ombe e



- 12 -

Tahie 2 : The bicgeographical provinees of the Esat African region relative
to cometal and island ecosvateme (from Upvardy 1975)

Realm Biggeagraphic provinces Country/lalands covered
Afrotropicsl Somalian {semi-arid) Somalia, Kenye, Tanzania
gsouth to Rovame River
Micmbo 7Brephvstegia) Hovums in Tanzania, north
Woodland/Savanng Hozembique =uutn to
Zambezi River
South Africen Zambezi Hiver %o the
Woogland/Savanna southern barder of
Hozamb igque
Halagney
Rain Farest eastern Madagascar
Malagaay cgntral and western
Woodland/Savanna Madagascat
Halegasy sguth-western Madagascsar
Thorn Forest
Comeros Islands Comaoroa and Aldabra group
and Aldabra of islande (Seycheiles)
Hascarene lslands Mauritius and HRpdriguez
group of iglands
Indomalayan Seyechelles and Seychellss

Arirentes

Maldives snd Chegos
Islangs

Mauritics (Chagos islands
group)
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3%, Oharacterigtiz faumg and  flara: northersn mainlend coest Flora  includes
Chlorooora  excelsa, Sterculia sppendiculsta, Antispis ussmbarensiz, Newtanino
puucijuge ard HMemepylon verriculpsum, while sowth from Rufijs River basin to
northern  Moxambicue the canopy is likely to be dominated by Khaeys nyasicgs, Parkia
Filicoides, Adina microcephsls, Erschrophleum suaveclens, Cleistanthus holstzii,
ate., especially im eiverame gsllery forests (Lastro 1978). In Madwgeecar, the
canopy is domanakted by members of the family MWyristicacese and Laurscese, wibkn
Anthogtema {(Eurphorhiaceas) and Dilobeia {Protescsae). In Mauritius Sapotbceas snd
Myrtacese domingte with notable species like Mimusope (Dodo tres) znd Digspyros
baing conspinucus in  Machabee Farmst. In  Seychalles Culophyllum  inaphyllum,
Imprizceria s=zschellsrum, Dillenjg ferrugires and MNorthee sechellzang dominate the
lowlamd  and medium-level fores: ecosystems; Yateris geychellarum, the only
dipteroezp outside Asia =2m¢ Austrslia 13 prackicslly extinct. Palm foresta
domineted by the coco-de-mer {Lodolces meldivice) mixed with lataniaz, screw pines
{(Pandanue gpp.) or Dillenis ferrugires occur ia Praslin and Curieuss  islands
{Fractor 15970C).

40. This sceaymbem bype oscurs alomg the mainland coaat from Malindi (Kemva) south
toc northern Mozembique, especizlly unper the influence of cosskal mourtgin Tanges
such a8 the Shimbg Hills {Xenya), the Usambaree, Neuru and Ulugury mowrtsin ranges
{Tanzsnia), etc., VYery extsnsive along the epetern and northern comsts of
Hadagssser. On the other islands, except whers strongly influenced by altitude
(e.g., Morre Seychellols in Mahé) or s0il depths (Meurlitiue), humid farests cover,
or Jsed tD cover, most of the land surface. Infomation on sooaystems found in
Comoros was not svailable but during the visit sueh  foreasls were seem b3 be @
dominant cower on &ll three imlands, except where oleared for cultivation ar
superessed by lave (Gramds Comores).

4l. Fauna ranges from the large ungulates of the mainland #hich incluoe elsphants

and buffale, promates surh gs the lemurs of Medagssear, to such rere birds as the
pink pigeon amt the kestrel of Mauritiva, and the serpent ssgle of Madagasear.

Wondlands and woodlend asvannas

42. these vtcur in sandy lesched soils or lateritic seils snd sre offsn  subjected
to annusl fires; many of the plants sre fire resistant of fire loving (pyrophytic);
tha caropy iz not closed end asuslly below 20 m or less. Althoaugh temparatiures  zre
high they vary much more than in the hurid furest, =2 do the hmidity and
precipitatison. There are usually one uor two rainy szsgasons and one diy sesson
issting from thres bEo six months depending on the gengraphies® positien north ar
south of Ehe squator and on the influsnce of the trade winds [{monscorw). Durimg
this perind maat af the trees Igse their folioge [decidupua Farssta).

43, OTharaczeristic flore include fsirly denas and high heroscacus cover of  auch
geners s Hyparthenis, Hetergpogon snd Panieum eon the mainland., Trzes are
prancipally lequminous: Breshysteqis spp., Albirzia spp., Pterocsrpus apgolenais,
Afzelia guazensis, lIspDarlinia &pp., Butkeg app. and members of Lombretacese, &.9-,
Terminalia spp. #d Combretun spp. and other specias like Uspacs and Scleracutya
caffra. In the 1slends, such as in western Madagaacar, Hyparrheria -dominates the
herb leyer while specisms of DSalberm:ia, Hildegardis, Tsmerindus, Chiorophors and
Poircigng are common. This bvpe of vegetmtion feede many large wild ungulstes found
glong the maunland coast including elaphonts, huffalo, kudu, impals and slao the big
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44. Digtribution: significant along the whole mainlsng from the sgouth goast of
Semalia; of increasing importance i1n Tanzaniz an¢ northern Mozamblnue. In
Madagascar the type s found in gizssble stretches aldng the west coest from Haie
des Azsassins to Anorolsangens.

Semi~arid ecosvsbams

45, Climerically-induced vegetation due to nMigh moisture stress regulting  from
long dry seasons, wvery low reinfsil and high temperatures, The vegetation is
typically dominsted by gress and shrub cuver, the tress are below averags height and
widely spaced; shrubs and trees lose foliage during the dry =easan, Annual fires
are & conmon festurs 3s 1p the woodland sgvennas.

46. [haracteristie flors imcludes spacies of Acaclp mnd Coomiphors end Adansonia
digitata, whieh dominate the canopy, end in drier areasa Euphorbis spp. are common.
The Afrizan savanna Feune, perticularly sntelopes, dominete, but ara decressing with
the shorbtzos of wotsr and grazing land in the drisr desertic conditione. iIn
Madagascar genera of Euphorblacese, and Didiersacese daminste; information on
peincipal Faurs gpaciea is not immadiately available but lemurs sre iwown to bBe
included.

47, Distr:bution: north of Kismeyu (Scmalia) and, {(n Madagaamar, Mornmne
northewsst of Ambovombe, This tvpe 18 practicelly absent gn the oiher iglands,

Loastal thicket snd sush

48,  Soil~induced, For exzmple shallow zails on corsl Taga or derived from former
forast lypes. Emsrgent trees ave sparse and of comperebivaly low height. Fadrly
wet @nd humad in zome localitjes.

4%, [hetaetsristis tree flors includes Sideroxylon, Mimusops, Memilkars, Crewis,
Elseodandron, Erythrexvlum =snd Suregede on mainland and offshore islemda. No
information aon Madagawcsr and othet islandz but Fgume in Madagascar includes lemups.

5], 1In Tanzania around Der ez Salsam morth to Begumove, Xilwe south to Lirdi, with
Adcaciq aa one of the dominenta. [n Mozambiqua this aeeurs in the sublifiorm] aress
of thse north, and main &ree gpecies includge Guibourtis schliebenii and
Psgudoprosopis euryphylla.

Coaatal dune thickers

31. Oeeur alomg parts of meinland, and propably southesest of Msdagascar on former
aangd tepoaits {dune rock) brought esbout by either wave aetison, or receding
ahpreline, or raised fommer beaches. In Sowalia the HNE trade winds and the
deflectad 3£ trade winds which blow fairly strongly aleng the cosst have actentuated
the impact of the droughts of the early 1970a end a large, long strip of about 200
km conprising 300,000 na, From the lowsr Schebell River nerthesrds, hes seen
convertad into shifting send dunes. Some 500 he esround Mercs and the Lower Schebeli
have been stabilized. In Mozambigue & nrumber of merine ssnd  dures zre  being
reclaimed, partly as an anti-desartificetion mezsure and partly ip provide weood far
Fugl.
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mapitimus, Ipomoga pescaprae, Canavalis maritima, Sooherz tomenipsa, Dactyioctenium
aegypicum, etc., ang oh the dures 1n Mozambique most important thicket species

include fapepvros rotundifolis, Mimupsops caffra and  Sigercxylon irerme (Tinley
19713, In Somalla, Acsria gpp. dominats.

53, lesur 1n Somaliz and Mazambique, From Bazsrybo southwsrds,  Informetion om
distributian 1n the other countries 1s inedaguate.

Grassland snd Flopoplaine

34. These are grama-~dominsted ecosyetems often associeted with  lavge rivers on
alluvial enils, or where edsphic rondibions do  nat permit the growks nf tress
(edaphic graselands) cr are fire-indussd. In edepnic types, e.q., the flood plains,
the worlsa are clay-loam and alkeline; in oither rssss the scil iz shallow dus to =
hard pan below the surfece reducing parcelatisn.

$5. The graminee of the flood plaine ars dominsbed by tall, oftern more then 2
metres FRigh Hyparrhends cnd HWeteropagom species with Panicim maximum and Pennisetum
in some arees. Where a herd pan 1s close to the surface, or in degressions, rain
and seepage woter collect and, together witk pools Formed during the flpoding, they
maice up sn impurtant area Por realdent end miprant weterfowl. Elsephants snd buffalp
penetrate the high grass. In associatips with rivers, Flood pleins provide
important breeding eng nursing grounds for msny economicelly important freshwater
flahes.

Fresthwatar marghes, swamps, lakes and pivers

5&4. decur irlasd from the shots and are asssciated either with large river basins,
for exemple, Rufiji {Tenmnis); Zambezri (Mozambigue); Boka, Maerombalo  and
Tsirabihing (weat cosst of Medagascar) aor topographical conflgurstions of the
voastal plain, s.g., Lake Ihotsy 1n southewest Medagsscar.

57. Informstion on the fauna snd flora of these ecozystems 1z not immedistedy
sveslabls although Phregmitee and Typha are Likely Lo dominate the grass covsr,
grading to Hyparrhenia, Penniseftum end Hetoropogon @s edaphic conditions allow. On
drier sress, or on high fermitaria, trees flore i likely tp include Ficwa,
Sideroxvlon, Tamarindug, Euphorbia, ste. (Medberg and Hedberg 1948, and giant palm
Raphim sustralis groves .n soubthern Mozembique. “he agquatic fauna 1s principaily
fresnwater civhlid Fishes such gs Tilapia, whereas water fowl, buffalo,
hippopotamuees, elephants and erscodiles dominata the larger fauma.  The palm
vulture Gypahietsx sngolensis is an inkabitant of giant pale groves wheeg it 1s
threstaned by the cuktting down aof this palm  (Milstein and Zaloumis 1576,
information on Madzamnear iz ot fmwediately avaiishle.

Bracliahwater swamps ond lskee snd sale flats

58. Ag for freshester marshes above but under ghe influsnce of ges-wster
sgpecially during the -igh tide. Swamps are licely {o ocsur in the large estusries
and dsltse of such rivers as the Rufiji ang Zampezoy 5ilt carried down may creste
sandoanks high enpugh bo creske pools. In some cases, as in southern Morambique,
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5%.  The swamps in estuaries and river deltasg are often lined with mangrove spscies
such 3s Aviesnnia spp., Fhizophora mucrongts, Ceripes boiviang (table 33, ete. This

scosystEy supparts 8 variety of aquatie fwunz and  evifaung including sees birds:
cusstal wedgrs, cattle ecret Ardepla jbis, sasred ibie, mangrove kingfisher Haloyon
senegzloides, pelican Pelecanus onerrgtalus snd P, tufiscans, fishing owl Scotopys
pelli {(Milatean znd Zesloumis 1978) and fish sagle Helisetus vocifer. In Madagaacsr,
are neads to include lemurs whaich inhabit mongrove forests eand the Madsgascar fish
eagle Halieetus vociforaiges,

Hangrove forects

&0. Helophytic formetione in estusries, river deltas and creeks ss colonizers of
gilt nud eerried dows and deposited at the mouths of rivers, and in sheltered creecks
ard haye dus to cosstal srosion and rup-off,. Table 3 ahows Ehe common apeciss
sspociated with thass formations ae well zs the ecomomic usesz of gome of them,

&l. The mangrove swemps ate an important, 1f not eriticel hahltst of @ veristy of
maring orusiisme which play an Important economic role in most of the countraies
vigited. They include crustmceans and fish which either breed, nursgs, skelter or
feed in these swemps. The crustacesns include prewns such ae Peraeus indicus, P,
monodon, P. gemisulcatus, Metapenseus monoceros, and msngrove srab  Seylls  serTeta,
Ycz spp., Segsarmg, robber crab Birgus latro, molluscs such ms oysters Hrachydontes

spp. and Lrasgoatres  cucullats, and ccokles {(Donay spp.) (Rebssandratars end
Rabemangratana {(no date), Salm 1378, Chong Seng 19813,

62. Mangrove forests occur zl]l along the meinlend end isiand cosstg in aheltersc
hays with alluvial depomits, especially in mouths of large rivers. Like the humid
forests, the areas of mengrove forests is continually beirg reduced not only for
gettlementa and whben expansion but alss due to timber exploitation. this has
sarioug 1mplications on werime Piahery rescurces to the extent Lhat conaservation of
mangrove foreets has become an internstionsl cgngern (TUEN's fommission on Ecology
19682}, '

Mudflats

63,  Thes= accur in shallow calm water hays gesocisbad with 311t nud deposits from
vrivers. The watar is aften turbid end as such inhihite the growth of sea-grass
gnd/ar cocels. Oecur along 21l the cossts linked witn river estusries and shallow
shesf with bavs, e.g., Maputo Dey in Hozsmbigue.

&4, taune incluce primary deesmpasers ang other benthic fauna, shrimps, molluses
and other crustaceans, and a variety of ssall fishea similar to those Found in
gwampe but with higrer aait wster tolerance. Mudflats ere, like mengrove swempe,
irportant prawn feeding grounds due to the higher arganic matter content, hence the
high cetches in the Bay of Mapute and the high produstivity of north-western
Hadsgescar,

Sandflats

65 Ooour in sress of the shelf where weve actlor im tog strong o allow Ene
settling of silt angd the growth of sea-graases {ymodoces spp. and Diplantherz



Table 3 ;

Importance of comman mangroves spectea, their dielribution snd use
fewn voarious Governmenl-sponsored sbtudy reports

f i —

Somalis Eenya Tanzanla Mozansbilque Nadagascar Comp
r.emall 62,027 {32060 In 04,808 24,760
Kiamayu §44,164 In Lamu) BRufiii {67,080 in Con=
TOTAL AKKS IN HECTARESR bBelta} tral Delta {Mopae 190dj v. @
Bhazophora mucronata rosaible Timber, fuel, Tinber Lovally Ffor Locally far  hard
use for bank far tanning fieewond and antiogures, expl}
doweal fuel to sugar flcewond and
housing factaries tanning
$ Euel
Ceriops EBagal Tlaber, fualw Timber
vood tanning
Cerfops boiviniana
Bruguliera gymsorriiisa Boles Polesx

Bruguiera cylifidrica

Avicenia marina
A nfficinalia

Sosneraltis mol luccensis

tylocarpes molinccengie

X. granatum

Hertiera littoralis
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5. Faurm and flora is diverse buw largely conpossg of plankton feeders and
seeondary feeders sueh as  Faish, inclucing rays, sardines anc  anchovies, and
sand-cdwelling eels.

Sga-grass beds

£€7. DOecur in clear, shallow waters of the lagoons and raissd pletforms, protected
frem strong wavee. Tha sea-graasses are rooted flawering piants of the family
Potorpnetonaceas: Cymodoesa clliakta, L. serrulata, C. ratundeta, Diplantheras
untvervig, Syringoglun iscebtifolium, ekc. snd family HBydrocnaritaceae: Halophils
ovelis =nd Thalmseie hempr:chii (Tinley 1971), The composition is likely to differ
nocthwards and around the islands. Associsted with these plants ars algee sueh as
Cavlerpe, LCelidium, Codium, etc. The sss~-graes beds are an importsnt nabitat For
many small snd large merine crgenisms, for feeding, nesting and nursing. These
range from Lhe dugong [Dugong dugon), marine turtles such as the green turtle
{Chelonia mydas) srnd hewksbill turtls [(Eretmochelvs imbricats) eachinpderms like
sga-urching, a veriety of cruataceans and coelenterstes, and fish such as wragses
{Cheilip inermis, L{neilinus w=nd relichoerss), the parrot fish  {Leotoscarus
vaigiensis} and the rabai:fish {Sigemwe orsman) (Bock 1978).

coral flats, back-reef lagoons and reef platforms

48.  Princapally om reised submarine platforme gnd ahellow lagoons, wp to 18 m,
where protected from strong, viplent waves and currents; clear water (s3 opposeo to
burbid weters of mudflats) and relatively high temperatures, above 1B°C with aptimum
at sbout  30°C (Beck 1978), and hsrd substrsts such as formsr coral resk. Often the
lagoor or ashalf aey be shallow encugh for zeme corel heacs to be exposed during low
tide end the corel grows laterslly to form & flab Lop.

£%. The corsl i puill by 8 rcorel snimal, ar polyp, belonging 46 the
zoelenteretes, 3in symbiotic sesociation with e unicellular protozoon Zogxanthellse,
s dn thae combinetion deposits celetum wnich forms the coral - actuslly a house
for the polypy itself, The ecorels provide 3 habitat for shelter, hiding, breeding,
fesding, etc., fur a varisty of fishes and other wmarine arganisma. Some  apecies
like the parrot fish and the crowof-thorns starfish, Acanthaster planc:, are
sperialized predstors on coral polyps. The list of fish species associsted with
thie hsbitet would be too long and incompleie bput the Following famllies and
exsmples may he mentioned: moray eels (Mursenidee), demselfishes (Abudefduf
sryulatus, A. xsnibozonus), Arcanthuridas {Acanthus  tricstequs), Apcgora  {cerdinal
Fish Family), wrssees, angelfish (Lentropyge mullispinis), scorpian fishes, etc.
Other Fauna include the longspined sea-urchin {Diadems setosz) whasz lang spines
ufter provide shelfer tp Apogons and rezor-fishes {Reoliscug strigatual, s variety
of beautiful molluses oftsa anchored Lo the coral, the giant sea anemoe  which
provides & heme Ter the arnemore fish (Amphiprion skallopisce and A, sohippium),
lobgters and turtles. Tha corel types includs: tne families Portides /Polizss srd
Goniopore epp.} and Faviidae (Memndrina and Favia apecies) (Kenys Nakt. FParks, (o
dava}, HachNae snd Kalk 1369).

Fringing coral xeef
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the survival of the protozoun and o 1imits the grawkh of corals [Buck 1978). Thus
in aress of the shelf edge below this cepth corgls are likely to ke mbzent, The
reef front la 8 rough enviromment cue to strong wave antd badal zotion and e=  such
tre pxpcsed reefs sre low and wind-blown of aspect with very few bramching sorals,
tut luxuriant soft corals 1n the upper reschee of the fringe {Hay 1988, Back 1378).
In the small granitic and volecanar 1slands the shelf is exiremely narrow or
rap-existent. The land mote ot less gontinues itz slope into the deep reaches of
the wstar. The corel orows on Yhe zubmerged island zlope itselfl where the upper
reached are subjettea tn axposure during low Eidexy here tha aoft corals ars
gominant.

L. The shelf is not only irregular in its depth but is alse brokes Ly channelis
and  submacina gcanyons. This facter, combinsd with the influsnus of sediments and
turbid waters “rum the l=zrge yivers, conitibutes teo the disconlinuity aof ths
frimging reef along the mainlend coset, ama sround the islands, submerged piatforme
arg! islands.

2. Tha feune ig very mach similsr o that ¢f the poral flakg but  includes
vigiting larger fishes such as berracuds, sharks, ture, ste.

The open sen

73 From the Continsetsl 3hell bhe sen floor drope off rather stesply to depths of
over 4,000 m, for sxample, aleng the zastern coes? of Madsgescar., This is a  region
of wmkrong eurrents and wswes. The fauna =and flora ig pelagic and varies from
plankton to wheles, The larger sbronger awimmers lika tha gpilfish, marlin, tuna,
barracuds, stc., are o he found Fere. Productivibty snd therefare the biamasa,
decreassyg wikh depth gnd there 1a stratification in gpecles. LOFF Madsgascyr and In
the deeper colder waters ia the rare chambered Neutilue which is recorxded in anly
ong atker placs, tne Palar Islandg in the Pacific. Howsver, specimens of its shell
wire  ggen Of sale to tourists in Magsdisnu suggesting Ehet this animel may be found
off the Somsli coast, unlses such shells are parried by the Equatorial Current all
the wey from Madagmscar.

Sandy baaches

Fh. Beaches arz a treralbigmn or ecotons hetween lendd and the sz water low tide
line and are sssceiated with sheltered aress of shallow shelf and low lywing dryland
whicn permat esccumucstion of sand; often the sand is derived from a previols sand
bartk, Where coral reef and corz)l flats sre abondent the aand 15 light in colour
{poral sangal. In voleenic izlands sueh sa Mohell {Jomoros) the send 13 deri.

75. The besach iz regularly bathed during high tide, and depending on the sesson
bhe high tide line cen reach sind overflow the high edge of the beach., The corsl
asnd beaches are a hshitak for @ variety of molluses and creba sueh as the ghost
erab. Tinley (21571} reporis over eleven rare moliuscs slomg the northern coast of
Morambigque incluyding such species 3z Conus  2pp., Phalium  Fimbriag, Lseviecardium
gelicum, Murex ¢lavue and Cymstium  repzeoii. This is also the nseating and safse
resting site for marine turtles wnich nade their naskts under cthe “Fringing woeach
vegetation cover.
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ag the Awirantss, St. Pierre, Assumption and Astove have been used bv large rumbers
of birda, an¢ for such a long time that there are rich depositas af guans which are
bexrg exploited as “ertilizers for export and lpesl ugsa, Cowmmn speciss using thess
eliffs  include scoty tern {(Sterns fuscata;, noddy terrs {(Anous stolidug end A,
tenuirostris), fairy tern {fygis alkba),  white-tsilad tropic-birds (Phaeton
repturug), frigete birds (Fregata spp.) end shearwaters {Puffinus pesifirus).

77. In pther smell ialande like Desncusufs {Seychellas) =qus of the sooty snd  the
notdy  tern are being caollected for sgle in Mehdé. The collection of egge and the
¥illing of nesting birde pr hunting them down from their hiding-plsces in rock
crevicsa, ureder ahrubs, etc., for faod is cammon practice in meat of the islsnds ang
guring a vieit to Round Island {Mauraitivs; in 1979 sceompanied by officials of the
Forestry and Fisharies Departments, a rumber of sites with decupitatad bird heads
were witnessed. During the geme visib severel tropic-birds, sooty and roddy terns
were spprosched to within less than 3 mebtre. Acearding kg Salm  (I978), in
Seychellss "yoinmg shesrwaters (Pyffinus pepificus) are removed from  thelr
underground nesbs shortly befere fledging, kalied, sometimes salted and esken®,
Rookeries &re also present offshare of the mainiand coast, on Lathem Island, for
sxanple, sauth of Dar ew Salaam, Tanzanism ang porth of Mauritius Jslzand, and Nosy
Mangebe in Madagascar.

78. The foregoing scosystes typea are by ne meens the only ones to be faund in the
ragion. The studdy of coastsl amd marine ecoyatems in the Eagt Africsn Region is
generally incompiste and only in Mozsmblgue was it possible to secure @ sufficiently
detailed document to mest the requirementsz of this sectorial report, at lesat sp far
as the coaetal Formabiona sre concerned. However, igslatsd studiss opoear to bave
been cdrrisd oyt in Madagascar under the suspices of tha University of Madagescar
{Marine Research Stetion, Tuléar, and the Ingtitute of Oceanagrephy, Nosy Bé); in
Ketive under the ampices of the University of Nairobi and ths Marine and Fisheriss
fleseerah Inmatitute st Mombasa; in Tanzenis under the Department of Zgoloegy of the
University of Der =8 Salsas snd the Marine Fiasheries Rescsred Station in Zsnzibar:
in Mozambique by the LCentrg de Ecologis and by varicum visiting scientists. All the
litersture deriving from thase studias needs to be collsted in order to identify
gaps requiring Turther reesareh or ecological surveys.

EEONCMIC YALUE OF LIVING RESOURCES

79. As ran be gathered from the fareguing classification, Ehe potentlal rascutcaes
of this regier are diverse. Man has rot failed to put mast of them bo scoromic uss;
land for cultivatian snd settlemenis; extraction of timber from fopssta; utilizatien
af faune 83 food and for recrestion; use of beschma gnd lagnons for cenrsation;
extraction of same life formm {tarresteial and merine)} for decoration; ete. This
sectien brisfly surveys thesp varicua yses and the impact they have upon the various
drogystens which provide them.

l.and-basad rescources

80. Humid Foreats: prectically ell the humad Poramts on the mainland ccast and on
the cosat of Madegascsr and the other lslande have xeen axploited for timber and the

larnd converted to other uses, especislly agriculturel. Tha valuebls timber speciles
irclude Chloroohnre. Fhaws musoimae aemd Tnlamks 190 Femeemde e -k . e
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eloves, wvanills, ecirnemon, coffes, parangs, etc. Ard  wilh  the comversion is
agriculture wr fasit-growing exotic timber species, let slore overhunting, nap ‘ed tp
the modification of the preferred physical and biological enviromwent for many
apecies of faunme and Flora, most of which have now disappeared. Whet remaing of the
original forest it to be found in inacceasible aress buk the slze of such arecs is
ofren ecolagicsily inadequate te meet the needs of some larce ar specizlized faupa
like some of the lemurs. Thus the range of the distribution of elephanta, buffaln,
atc., has been reduced to small localities along the coest. On the islaends whave
cultivable land is searce, Ltha coastel forsst exists only in protected patchas
having Pirst been depleted of their valusble timber species. Exiating forest
resefves are principally chesen for their timber yrlue and/sr weterdhed protection.
Those on aome pf the izlands have been specifically zet aside for the pratsction of
andenic specles of Fauna and flors, 8.4., Mschabes Forest Resserva in Mauritsus,
Morne Seyohellee in Mahé and Nosy Mangshe in Madagescar.

Bl.  Woodlands gnd ~podland gevesnngs have alsg been convertad bta  obher uymes,
partieularly asgricyliural. Where soil conditinns aellow, such cazh crops as the
vashew rut, cocorut and sugar, food crops like banarms, coseava, ete. and  livestock
prochamibion heve replseed itracts of former wondlends, while ather aress have bean,
and eontinue tp he clesred and repleced with artifieial forest plentastions.
Neverthelsse, sgome larce Ltracts of zosstal woodlands still exdst in Tsnzanis and
Hazambique where the presence of tsetse-fly ar diffirglties of access have pravenied
seriosva homan encroachment. Sueh areas stiil provide some useful  timber, e.4..
Dalbetgia, Afzelias =nd Prtecopgrpus. Like tha humid fareets, the woodlenas huve bsern
2 scures of fuelwood in tursl arsss and charcuwal For urben centres,

A2. Comstal thickets, most of which sre derived from  forser humid ang  woodland
foregts, heva been eaquslly affected by man for eimilar regsons.  Perhaps bthe amnst
imperiant goonomic velws of these thickeis ligs in providing fuelwood for damestic
use. Areps toavertad for cultivstion sustain coconut groves, cashew-nubs and food
crpps such as rice (wet and dry) ard ceseava, and catitle remehing.

B3. Coantal dune formabtlons: suila of cosstal dune formations sre very poor arxd
top unatablaz to custain visble agriculture. The twvpe ia thua sither sxploited for
fuelwood or yrazing. Both prectices are, homever, ecologically destabilizing and
with exposure =nd atrong cosatal winds, some oF these formebisns heve turned into
shifiying sand dunes.

84. Semi-arid, open woodlard savannes, and grasslzndes albhough playing & minor
tole in go fer se culbtivatea crups are concerned (except with jrrigetion), =sre good
grazing arsas for both dowmestic snd wilc ungulaias, Theas ecosysteme octupy the
whole of the Samelis cossl from the lowsr Sthedell River northwards snd irlamd far
amme kilometres and it can be expected that bthay conbtribute zignificently to revenue
exrned from livestock expart, wnich amounts to about 80 per cent of rotal export.
Randrignarigan {1574} hams mads sn annlyeim of the livegtock irdustry in Medegascar
snd reporte that the antire porth-west and gouthsrn pirta are traditionally
livestock aress, with a density &f between 5 and 10 heads/ke” {(ar per 100 na).

85, The farmation is alsc hMeavily sxploited for charcasl asnd fuelwood snd  the
remoyal  of  tne  larger reeg  for this purposs hes tended to  dntensify
desectificetion. In some casea, as in Kenve and Tenzania, expurt of charenal was
banned 1n the mid-seventies aa sn aetbti-degertification.measuvre.

Freshwaéermbassd ressurnaa
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slluvial deppsits and silt brought down by the magjor rivers. Tt is in thess areas
that most of tme riee and sugetrecane is qrown; for example, bhe Majongs ares un
narth-weat Madagascar iz ome af the mejor rice-producing zonses on the islend. This
applies egually o the RuFiji flood plain and many of the rivers in central and
southern Mozembigue.

87, ¥Flood plains, freshwater marshes and lakea, inclwding the tivers thameelves,
econtribute sigrificantly to freshwsbter fisheries. Again thig ham to do with the
Rign nutrient content of the flond wetere and the availability aof lerge arens
suitable for breeding end nureing grounds (habitets) for “ishn. In the Rufiji Basin,
EUROCONSULT  (1980) estimeted cetches of 28.4 kg/he for 1,450 km® af inundated flood
plain which, under optimum exploitation would give a total snnual ceteh of 3,841
toones.  Not surprisingly, therefora, flood plain fishsriez are considered more
important than thase af the dalta both in terms of tobal production amd affort
(ALAWM, 1981).

&8. It can be expacted fhat the lavel ip similarly high for the Zambezi River
except.  for the reduntion of flood wobkers by the (asbora Bazsa Dam end slso in the
flzod pleing of the large rivers of the west coast of Madagsecar. The Rufiji Rives
Basin [Development Project oragents a very intsresting envirarmental study case for
decizions on resource gevelopment. Ik is inevitabls that cemflicks of interest will
arige between Fioherieg, Forestry, wildlife and agrieuitursl development,
Concerndng wildlife, the potentinl for exploiting buffale, hippopotamuses, slephants
ard corocodiles Tor aseet and/or skine and ather trophies, has yet to be fully
asapsasd. At pressnt, buffale populations in the Marromeo Reserve {Mozambigue) sre
being crapped, bthe msst beding wkilired lecally., The proviaion of such wild asnimal
protein undsr gareful management of the wild stock is empeciazlly important In  aress
where the tsebtsa-fly is the limatrng fector ip dosestic livestoek produciion,

8%, Mangrove forests are exploitse variously In the different sountries visisasd.
From table 3 it vcen ba seen that only three cowntries nave lerge =nough
congentrations of these forests but in only two, Kenys and Tanzanis, is thare
larpewscale exploitation loeally amd fot expott. In Kenye, ths lamu Lagoons
margrove forasts are heln) nanaged for exploitstion of timber ond poles. Thus tn oa
1980 annual report to tha Conservatar of Forests {Mung'ala 1980), the Divisionael
Foregt Qfficer 1in Hombass reported en income, in royalties, of K.She. 254,%1B,9D
from all foreat prodioce. Mongrove timber and poles vontributed K.Sha. 54,210,120
{or 37 gpsr rcent of the total). Tha value for different clzsses of mangrove pole
sizes is ghown in table 4.

93, Te the extent that mangroves are an important economic resource, sspecislly to
ti® loeal peopleza, a recent ban on the exploitation of bthe Lamu mangrove forest hes,
acegrdang o Shuma (1580}, created o sericus unemploywent Bituation. The pules are
widely used for the construction of lopsl housing. And in the Rufiji Oelta, where
the mengrove forest sccounts for the bulk of the totsl mengrove forest sres, 30,000
scares  werp exparted from the delts of which twg Ehirds wers exported to Iran and
sne third to Dubax (ALAWM 1981}, Llocal sales include exports te Zanzibar, Mafia and
Dar 2g Saleam faor making suter frames faor local hgusing, While sn inventpry of  Lhe
Rufiji Delta mangrove forest hes heen cerried gut by AL&WM (1%81) attention also
needs to be given to similar forests in Kilwa, in the Revu =nd Wami river mouths,
grwl in creeks and lagoons north of Tengs, ss well zs Jenzibar znd Pemba Islands.

21. Surprisingly, and despits large areas of mengroaves in the Mejunga arsa and
gisewhere along the west soast of Magzgascer, thase forests have not besn exploited
for timber on a larag natisnal zeale. Inatead. local  inbabitante use nales Foe
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Tsble 4 : Mangrove pole sizes snd their relative value in rovalties in Kenya

(Extracted from Shuma, 1980)

Drameter at Royalty rates per
Name of pole size butt end, om. score (K.Shs.)
Nquzo Dver  14.0 &.00
Boriti i1.5 -« 14.0 5.00
Mazip 7.5 - 1.5 4.00
Pau 3.8 - 7.5 3.00

Fito umnder 3.8 p.z20
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develapment of egually efficient synthetic tanning egerts, thiz axpert bas singe
reazed although the bark s still in use locally (Rabesandrstama and Rebesendratsns
(no date)i. Thus there does not azppesar to be immedistas danger to mangreve forests
of Mmdagascer from fommercial expioibation - st leasst as informed by the national
experte eonsulted. In Kenym, mangrove bark is also used for tanning.

52. The Forestry Depertment in Kenya ig exploring the possibility of culturing
margrove furest specles and some experimentsl work on regeneration is under wav. Am
irventory of the Lsmy mengrove furast (44,184 ha) 13 about to'he completsd but such
evaluation is =lsc bedly netded for the mangrove Fforeste sround ard south of
Mombmsa, These Inciude Nerth Creeks (£,375 ha), South Coast (64,345 ha with Gazi
477 ha, Funzd 2,371 ha, and Vangs 3,486 ba) end Mwache Creeks (3,120 he), most of
yhich sre propomed to bmcome foresb regerves.

93. Apsrt From timber and fuelwond, lacal inhabibtents vigif mangrove gwampse for
fisthing, amd ihe collesction of ndible opyaters and crabg., In Mgdagasscer, for
ewamgle, all moliusca are ssten snd of some, like Cassis rufs, the shell iz used for
meking pendants. The value of such local producte rsrely appeares in nationed
skatisgties.

§4. Deltes, estuaries, mudflats end mencgrove swamps: begsuse of their rich arganic
matter cemtent these areag are & habitet te & variety of fiah, crustaceans and
molluses. In zesaclation with mengroves, braskish water marshes and awaemp habitata
provide nucging areas for poset-larvel stsges of srawns (see patzgesph &1), which
feed on the organic metter found on the muddy battoms {(Freitas 1966). They remsin
here untll sub-adult stege when tney reftrace their way to deaper ses te  shed egos-
Thus in tme intertidal Lingsmo mudflstg {Mozambique) Freitae found that most catches
conelstad of bhese sub-adults with P, indicus and M. moenocerns, and sdults of Acetes
erythraeua {73 per cent of catehes), msking up the bulk of the catchms.

9>, Prawn figheries are a1 importent sctivity in the regian, egpecially in
Tarzenia, Hozambigue anc Mpdagescar.  In nocth-westarn Madsgascar theres are active
traditional praw flsherles mow wsing piroguss with 20 hp motors.  Imcustrisl
Fisheries sre belng carried gut by five corpanies, thres based at Majunegs end two at
Npsy«Beg. It should be mentioned that bhe oengrove swamps here conetituta the mast
productive prawn srsg in the ragion, and it is possibls that circulating currents
within the MaZasbigqus Chornel provide a passive panssge far larvae to the Mozambiquae
rgast {sse paragraph 14}, which is the next most productive aree xn the region
(Freitag 198&) comparahle only to the Rufili Delts. Thuzm, in Mozeshicue, Gthrme
local and three foint venture camparies ery exploiting prawn stocks between Save
Rivar and Meputo Hey snd during IZ78 o 1580 the cowntry earned zome USY 17,0
million; the prawna are processed on bosrd {deep Freezs) while a smell-scale canning
facktory is operating st Bsira.

9%. I the ROFiji Delba, ALAWM (1981) reports a figure of 2,714 kg whale prawns
valued gt T.She. 20,248 during 127%. The offahore arge af the shelf orobably most
gultable for prawne, in the Mafia chanel, iz 3,111 ke with & porentisl of 3, 145
tannes. The &ufijs Deltz provides morz  than 50 per cunt of the prawn zatoh in
Tanzsnia gnd this reprassnta only ebout half of the potantial. A trawl rpateh
composition of fish from one of the gelta channels is shown in table 5. Some of
trege fishes seem to come up fhe delta chernels to feed, 2.g., the mullet Liza, and
pthers tae bhreed, #.,3., Hilsa, while oihers spend almest thefr emtire life in Ehis
habitat, s.5., some soecies of Johnies and Pomatiasys.

57. Regarding economically importamt fishas, Frattse 1064 mecdocked boion
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Table 5 + Trewl cafch composition in twe Rufiji Delts channels

{extracted from AL&WM 1981)

Speoies Sglale Channel Kiomboni
Trawl (using wando)
Tachysurus sp. 3 7
Jdohnius sp 72 69
Liza macrolspis 1 1
Ihrysse vitrirostris 1 12
Hilss keleg 268 2
Polydactylus sp 14 10
Equula scuula & 1
Therepon j;:;rbua 1 1
Upeneus vittabtus V4 1

Pomadasys hasgta

sSoles &p 2

Drepane . 7
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mastas, Thrissocles mslabaricus, 3Sardinells Juseiey, 3dllage sihemg, Yyporhamous
inorovisus and Heteyomveteris sp. Mowever, small-seasle fisherise conbribute soms
20,000 tonnes/yesr and with the propozed development under the TerwYsar Development
Plan to iavolve some 15,000 fishermen 1n co-gperstive fishing gocieties in the
Matangula and Cap Dslgado spess, the catch ig bound to incrsase. In Kenye, amall
acale fisherise are alao important and asccarding to en analysis carTied out (FAQ,
197¢} thess resch an pverage =nmoal value of K.Sha. 424,250,

Seawater-based resources

58. DGes-grass beds, sand flats and Jugoons provide s variety of scenomically
wmpartant fisheries and Include the mare mature gpecimena of those fishes caught
neir the gstusries and mudflsts. These sress are aiso trawlable wming larger net
mesh  aize and in this wey varlous species of rays, Lethrinus sp, Larsngids, Sigaomus
amd Acsnthopeprus, and octopus, holethuriams, ate., are fishad, The=e areas are
slag the feeding grounds fur marine turtles such as the preen turtle Cheloniz mydas

and the dugong Dugony dugon.

99, In asditipn to the fisheries, st lewat Kenys, Ton2ania send Medagesear are
ianking anto the possability of exploiting seasweed {algae) es & souree of gprotein.
inveetagations of this nature had alresay been initisted by the former Emat African
Commurity Marine Fisherise Reaearzh Orgenization, ofF ¢he Zenzibar rceaat In
Tarzania., Some of thip work iz s3ill going on in Zamzibar and Kenya under the Kenya
Marins amt Fisheriea Resesrch lastitute, Mombass (Ruwe 1581). These algae include
the blue-green aigee (Cysrmophyta), green zlgee (Chlorophyta), red slgse (Rhodophyta)
and brown algae {Phaeaphyte). In Tanzsnia, the brown algme Japgmssum, Turbingria
and red algae Eucheusmg, Hypres snd (rageilsris sre Deing sxplofited. Euchoma is
actively picked sround Zanzibar, Pembas end Mafia, while brown algae {[lystoseira,
Turbinerin, Sargassum), green algee Ulvs sp snd Hypnes are used as bairt (op.oib-).
Of the angiosperms, Enhelus Beorciges leaves are used for weaving wats while zhe
rhizomes are saben, particularly by Lamu psgoles in Kenya.

100, CLoral flats ard coral reefa: the channels which apen iptp the lagoons allaw
some aof the larger fish, particularly the pradetors, to move into the =helf ares
whaere they are sanetimes eaught. In Somnlis, Grande Comoros, Madagascar and
Hguritiua, fistermen were ssen fisghing just off the reef front in small cesnoee and
often came back with large fish specimeng. Coral flats do not allow esesy fishang
with nets s&nd Lh Seychalles, =as along most of the mainland cogsts, the locsl
fishermen have desigred sultable fish.traps.

101. In Camoros end Muodegescar {Tulder) the collection of coral rocks for building
st making lime i=s an ective emplayment for some of the lecal peeple. In Comoros
thig prectice is so Inktensive that large areas of fringing coral and 2orsel flats
neve besn completaly destroyed lesding o appreciable  impoverishment of  the
fisharias resources and the destruction aof the shoreline. The Governmment ise,
however , very much aware of this threst snd is trying to find = selutaopn.

102. Practieslly a1l of Ethe countriss are developing artizenszl fisheries and
smphaals has been laid on creeting and strengthening Fishing cowoperstive soeleties,
Far example; in Somslis where Fishing i8 not » traditiom, 22 co-operative socisties
ars setively engsged in this sctivity. The lgverrmentz of Mozmmoidue, Tamzania and
Kenye atartad much earlier. Inm Seychelles, exploitation of porai roeck for housing
and road construction gtopped spme time pack, sed for lime 10 years ago. At present

bla wcabd et o - * + LI ] - ERPY SN
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103, It resds to bDe stresssd that the shelf srea slcrng the wmayniand rcosgt {ses
tabis &) i1y wvary narrow, from less than I[0 = of f Ravuma River to about 1000 m
affghore. Thas facter, together with the digsontinuity of the coral reef, and the
strong waves which are & feasbure of these waters, up to 1Z m figh, implies tnat
demersal flekeries potentisl is low., Similarly, the leck of permanently flowing
rivers nocth of Kismayuw in Somalia does net  improve the situatisn. In this
cennectisn, the practice of destraying the little there 1s of the coral reef frant
as pointed out esarlier, or tne use of dymemite to fish {Bryceson 1978, mugk bhe
Caken asgriously.

104, Deep ses fisheries :  Praetirslly all the countries in the region sare
axploiting, or have plans to explpit the fisheries wibhin their Exclusive Economic
Zore (E2Z) and netionsl compandes have been grested for this purposs. The nmaan
objective in eresting these netional commercisl agencies ig ¢o cater for the expart
merket. Since Fow of Lhe countries nave the necsssary expertiaz and equipment, the
exploitation jis carrisd under joint venturs with & foraign comperny. Thus ors Finds
Japeneass, Korean, Italisr, Spanish, German, Ffrench, sto., intereaty fairly well
Tepresented 1in the region.  In other instances, however, lack of Fishing and patrel
vegeals leaves the LEZ open to illsgml Fighing. In Seychelles, ths Goverrment hes
immsed a heavy Fime, SR (SR Seyechelles Rupees) 75,000 for ret reporting cateh data
(Herris 1980}, and recently = forsign fiahing vegpel ey confiacated for illegal
Fishirg. FPerhapa due to thia and orgenized patrolling, during the period Jctober ts
May 197%/80i, the Goverrment remslized some SR 3,405,057 a2 licence fees from 3 totsl
of 6,370 tornes at SR 4l per tonne from langlirers /Harris 1980).

105, In conjunction with ke development of commercial  fileheries, surveys of
figheriss resources have been carriad put by most of the countries under bilatsrel
or muitilateral arrangements such 88 wunder the auspices of the Indian Oceszn
Tommisaion an Fushery (IOFC), which has an ongoing Indian Ocsan Programme {(IOF),
especially For the offghore stocks of tuna snd  pardine {Herkintsychtys ap. and
Sardinells Epp.’. Tables & sthows the figheries potential in the trawlabls ares cof
the ghalf up to 200 m cepth snd the biomass dersgity bssed on the surveys esrtied
eut., A Jarge varlebty aof fighes and crustacesns bave hesn Caught during these
surveys and they dinclude speciss of Eplrnephelus, Gymmocrsnius,  Lesbhpinella,
Lut jarnue, Dermzbelepsis aldzbrensis, Aprion viregeems, Abalistee ap., Thynnus
albecgres, Luthynnus offints, ste. (Marchal ot al, 1979). The aurvey undertaken by
Msrchal et al. estimatad a coneertration of zbout 50,000 tornes in  Sevehelles Benk
(10 tonpies/wile 27. Rogers has provided the following MSY figures from Tarbit, who
astimates the pelagic asbtocks of tuna to stane at 1.3 x 107 tonnez, am 300,000 tonnes
M5Y at 0. 2 mortality squivalents with the following compouition (im tonnes):

Albacores 0,006 Bluefin 25,000
Yellowfin 45,000 Ekipjack 100-36¢, 000
Bigweys 35,000 Banito SO, 400

“owever, am anulyeis of Kerean lomglire fishing landings hy Harrie ({(196801), showed
that the 106 vessals aversged 26.3 tonses par month/boak during October 1379 ta May
1380 which wse below the 30 tormes/month estimate. “he big-eye “hunmus  obesus  and
albacore {7. albecares) iegether accounted for 27 per cent, with aarling gver § per
cent, dorade ior dolphin fish [oryphsens hippurus) and sallfisn {Istiophorus
ladiyg) atcounting for 5.5 psr csnmt.

9 ] o B .

106, In Mopambicue, bottan ano pelagic trawls baken in Scfala Benk, [0-50 m  depth,
ireloded anchovies  (Stolephorus  sp.?, barrcacudps  {Sovrssnidae)l. marckaral
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Table & ¢ Area of ahelf off tha mainland and 1sland countries of the
East Africer region snd thair trawl potentisls

(extracted from FAC/I0P 1979)

2

Total sh%IF Trewlably Cags& Trawl surveys (d)

Country ares (km™) area (km") kem Biomses density t/lam
Somalia Ml Mk, n.a. Nad.
Kenya 19,3120 10,994 rot indicsted 2.12 (4
Tanzania 18,508 nil aver 2,183 1.82
Mozambique 84,090 71,592 2,500 1.33
Madagsscsr (a) 130,700 (») i.21
Comoras 300 (b) ail
Mauritics

+ banksg 117,102 681,828 26,073
Seychelles (¢) 48,334 14,176 20,093 2.08
TOTAL 421,154 158, 357 88,859

{a) from O~400 m cepth
{8) from 0=400 m

{e) ares over 200 m negligible

(d) averages
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bottom trawls were crustacesns, 1ncluding the prewn speeies menbionsd eariisr, and
lobeters (10 and %8 tonmes 11 1971 snd 1975 sespeciively, oy induskrisl  and
pemi«industrial fisheries). Table 7 susmarizes the fiahimg resourcee potential
within Mozembique waters, but Scetre end Silva advise fishing belaw maximum
poteritial yield until better estimetes are available.

107. The biomass egtimates given in tehls & would seem ko indicete that a
suwsteinsbla Fishefies induostry could indeed ba supported. cowever, the natursl
hebitsts whnich would help to maintsin this productivity, especially the soral Teefs,
mangrove swanps and mudflabs, ape limited and are in eriticel need of protsction and
ratipnal use.

8. It ghould also be mentioned thet the wetars mround Madagascsr and Comoros are
the home of tws rare living fossil animels, the coelacanth Latimeria, z primitive
figh which svolved some 400 million years ago, and the cephalopog Neukilus dasting
park 300 =i)lien ysara.

109, Corsl svand beaches: quite apart from playing an  impertant ecological role
eegpacially aa the habitat of some molluses snd copepogs, they are s mejor tourist
swgaat in the Tegicn especially when combimed with tropiesl sunshime, wartm wabers and
marine lifs in the corel flats end corsl reef itself. Simce the impartance aof
tourism and environmental Impmcht of this recrestiompl activity are described in
other sectprial reports = few examples will suffice. Kenya hme long been an
attraction For tourists and about 380,000 viaited the country in 1980, approximately
a2 third of them opting for the ecosst, priscipally Mombeea and Malindi. This may
sxplain the early lecstion, the estsblishment and proper mensgement of sarine parks
1n Kenya nompated ta afther countries along the mainland copat apart from Mozambigue.
In Mozambigue, the bullk o¥ the 291,574 tourists in 1972 and 68,826 in 1974 (Pelisser
1981} wers attractsd mars by the casest than they were by busineas and/or inlend
wilalife areaa. In Seychelles, tourism is the principal foreign exchasge earner
and, aceording o Capt. James Fsrrari and Knightly (1981), 71,742 tourists vielted
Seychellss in 1980 ssrning the counbtpy RE 400 millden in  foreign exchange. In
Mayritiva, earrings froa tourizm coms second only to sugar sxparts. In 1978 alone
about. 108,322 touriskts viwited Mpuritiovs sasning the country RS 2068 milliom: a
target of 200,000 tourist arrivals has been set up for 1985 (Cerroll 1981).

110, wWith touriam, however, has develnped trade in souvemars: mot only of wocd
carvings such &g thoss of the Mekonde of zouthsrn Tanrzania and rmorthern Morsmbinue,
who exploit the African meh=gony, Dalberpiz yelsncxylon, fer this purpases, but alae
terrestrial and marine fzuna such as ivory, ¢rocedile skipsg, shells of molluscs,
polisned merime turtle shells, rcorals, ete. The impact of this ia so grest that
some arems such s that around Dar ea Salamm have been depiatad of besutiful shella.
In Seychelles, Chong Seng (1981l) reports over-exploibscion of ahells, while in
almost all the couniries visited ahells and eoral heada were openly on display for
zale to tourighks.

111, To illuatrate the extent ta which tourism has a negetive impact gn marime life
a few examples will be given.  Scpording to Allen {1378), the Govesrment of
Meurifius 13 such coneerned  about the over-exploitation of the porcelaain molluse
Harts sp, whils in 1974 Tanzariz is reported io bave exported 265,708 kg of corsl
and shells. In Msuritius the black eoral, whiagh da reckonsd to be globslly
threatened and is now rers around thae islond, wss being offered for sale to tourists
as recklaces zt 3 relatively high price. The desline ¢F green and hawkabill curtie
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Tehle 7 : Summary of tne marire fishary rescurrss of Mozambicgue

{tnousands af tonres; from Soetre and Silva 1979)

Macimum stock Present ceteh Max imum
gize potantial visld

DEMERSAL FISH
~ &b, Lezarus Bank 10 1] b}
- Reat of the (oast 200 30 50
PELACIC FISH
- Anchovies 300 o 300
- ODbher smell pelacics 260 30 150
- Larger pelagics ? less than 0.5 ?
~ Srarks ? 2-3 7
MESOPELAGIC FISH 1,000 2 y.000
CRUSTACEANS
~ Shallow-watzy shrimps lé 12 15
- Deep water shrimps* 0.5~1 lswg than (0.5 ?
- Spiny lobsters 1 laps than (.1 0.3
~ ErayFish 2.1-0.3 ? ?
REEF FISHES ? K 510
IN-SHORE FISHERIES ? 7 5-10

* include only the stock gouth of Sszarvto Islandg
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THREATENED CIOASTAL AND MARINL SPECICS AND HABITATS

112. & Meritical hebitst” is defirned as one wigse physical and hiologicsl
charzcteristics are essentinl sither for:

= Lthe maintenance of une ar more ecologicsl processes, thesep processes  being
sgsential for the overall proaductaivity of thab hebitel; ny

- bhe survivel eof 2 particulsr species of fsura and Flors.

113. A %tmrestensad habitat” 12 3 habitat whoas nptirs] physics]l and/or binlogical
cnaracteristics/qualities have lLeen modified so thet it is.nd longer as productive
ar able to suppprt one ar mere of the species identified with it {see table 83}.
Sach modificscion may be imposed through s natural agent, like a drsstic shange in
climate lesdang to groughte and the extension of deserta, er throwgh ths hand of
man, e.g4. rconversion of farest land for sgrieditural purposes, using eatusriss ag
dumping qrounds for imdustrial amd domestie wastes leading to habitat degradation
for certain arganiems, ang reclemation prefects for yrben expanaion.

11a. Species requiring epeciasl attertior are shown in teble ¢ which could be
extended to sncluce the many andemic speziee of flors and avifsuna, aspecially those
of the isisadsg the list would sven then bé lncomplate, There is am yet 1ittle
infermation evailsbls on the comserveiion status of moat wprine hiots, or indeed of
tha mecrzoflisra aend fauna aof the cesstal ecosyatens. A completion 3f a factual
doggier such as presented 1n feble 9, or an extengion of i, would esem sn  urgent
matter, both =s 2 means of raising awareresa and a8 & guide for astabliehing
vonservet ion pricritias.

115, ¥when exemining tablass 8 sng 9, two wunigue features in ths Ezat Africen region
conmand global attention. Tha first of these is the Aldabra Atoll in Seychellen
which has the ognly surviving population of Bisnt Land Tortoiges in the Indian  Deesn
s the _srgeet nesting population of greem turtlea. The stoll is i1n = way the
Galapagns of the Indian Ooesn but, unlile the Galapasgos, it has besn spered from
human terference -~ axeept for & amall resezrch  gbstion. In this way the
populations of tortoise and other unigue andemics such as the Flightlssa rail have
cantinued their sxistence okeying only the natursl evolutionsry Forces of the
enviromment. A comeldersble bady of research has been carried out on both the
tortoise ard the tuptlea under resl situstions of limitaed spece and faod sucply
which will find applacstiom in managing stacka of gther wild species in the reglon.
In tnis sense, Aldabrs Atsll iz an idesl outdesr lsboratery.

1i6. Thrests ta develép this i1sgland, particulary for Fereign military bases
{Beamish 1970}, heve fartunstely been sverted by a declsion of the Sovernment of
Seyrhel.ea. Thrasts from uncontroiled tourist development, ard use aof some af the
resouress of the Aldabra growp of islands, s.g. sxpleitation of mengrovas and
turtles do howaver exist there, In recognition of tha giobel secientifiec value of
thie group of islends gnd ite surroumdings, the Government of Seychalleg gatablishad
The Seyehelles Islane Foundetion in 1980, with en internationsl manggemsnt bodv, to
averses the mensgement of this senctuary and other smyally impartant {=lsnds and Lo
segk internatione. finencial suppart for this purposs and for research. Fusther,
the Goverrment nominsbed Aldabra to the World Hepitage' list in 1981 and a deeisian
by UNESCO's World Heritege Zpmmittee is awxpectmd 1n lata 1582,




fable B 3

Yhreslened ceitical #mbitals and opsocleted threatened endspgerad

Rabitat typs

-

Boulogical
algnlficame

Thrasbkenad/endangexed
fauna andfer flora

Type/Boure
of thysal

t- Bolst rals forest

Yeed. groustwater
gailery & swamp

forests,
fForests

rivaring

Stahilizakion of mnll
and elimatas habites
for diverse econowmlc
forest birds, prinates
and planta) water

YFNYAs Tana B. Mangabey and Colabug)

Neua {yvane; Clavk's weaver & Sokoke
Pipity Nanilkara-Blospyros sssoc.

TERZANIA: Mo detatlg but includs
paime, Zaonzibar Hed Coloebva, In Fewnba
the pada Chrysalidocarpue pembapps
sole representative i{n E.A. alen the
kvaceae Typhonodorum lindleyspum na-
tive of Madagancar but net mainlandy
Elacis, Phoenlx, Pandanug, and

Eniboccelists; eandemics in Pugu
furest; largs uhgulatas |elephants)

MOZAMARIQNEy  Rleplianta, other
detalls not lmxediately avallable

MADAGAGCAR: Noourap many endeplo
species of €£lora and svifaona finfo
incomplete)- Mad. snipent Fagle

Lagging, a¢
fires

Mpch raduoce
timbar exts
cultfvatior
mants In ic
af Pegu A1l
g S=laand,
plantatians
exaticy

Logging, £1
gafttlomentq
clvation ¢
to fast gro
bur mpecies

fhifting cu
Limbey extr.
cu) tivation
CYGPR, QSp»
{eloves & v



table # contlomed.....

Habital type

.

Feploaical
aignificance

Threstened/andangs red
Lauua apdsor flora

F—

Type/BDUYC
of threal

Prokection of watery
catedmenty only hablusat
for evome endangered
forast birds and soge
patma

Tatchment aram pro~
tecieion

]
K

2. Flood plaine. roastsl marshes and Yakem

flahitat for Bishes:
rest § Feedlng gruunds
fir waterfouwl

Fertile alluvial soila
annval flooding; pro—
vision of water
supplies eaps in dry
BeABORY DBurssry ground
for many €ilshss

FAIRTITEUS:  Pink Flogon {(Hesmenal
mayeyis Haoritlus Restrel (Falco
punctatual; Nauritiuz ring-macked
pavakept {(Puiitacula schely Foudla
xubya snd F. Eflavicans); many endemic
planlo lnclude the Dode bree Mlmysaps

canarl. Tomlouriesa. endemic palns and

Yataniers
SPYCHELLFS: Seychelles hlack

parmt Faleo ayaea, endemic palms &
latanlern

CORCROS

" EOMALIA: Mo {afowmzatlos bat may in-

clude elephants, vhing ate. waterfowl
(migqratoryd; crocodiles and hippn-
potamiia

EENYR) Mo info., probabliy similisr to
Semalia, croendiles, slephants, bippes

Oyelones,
Lignnfrvﬁ
end rubus
wmollucapon
(Eridiun

RettFrment
veation, ti
afforegtat

Culttvatio
crops e.y.
viargy setl
timboy & F!

ConveryRion
cviture fox
ranesnan, Bu
pans

Agrfonliure
dowse, ardim



Iahle 8 continued.....

Ecoinglical Threatened/endangeved Pype /rouTro
Halltat type significarce £nuna and/or floxa of threat
TRHEARIZ: elephants, vhino, bippa- Conversion

Y. Manyrove foresly

Begligible slnee
coastal plain narrow
or praciically nop-
existent on soma

1alapds

potimed, crocodilen, migratory waker-
fowl, Flvheries

HOZAHBIQUF« Fishing owl Scotopus
peli, Palm-nut Uu!tvrelgggohisrax

angolensis, glant palm Rephia
australia

RADAGASCAR: Avifauna, a nember of
LEMUEE

MRURLTINS, UOMOROS, BEYCHELLES,
Chlpese Blrtern {Ixcbrychie

#inensie}, Seychelles ¥ond Turtie

and gwamps, estuarias & modfletsn

Silt doding & recta-
mation of land frus sear
protection of coral reef
¥ lagoons Erom pedi-
mentr, ratention of or-
ganis Ratter K creacion
of favourable habltat

SOMALIAY Information not available

culture, =
entates, Wb
& Ircigati

Hydropower
sqriculbnrg
wenke, ool
effluente i
factoriss

Hice cvleir
oveygrazing
Yeading to

Seycheallen
eatblegrard
& raclematd

Foles for b
wood, propo
elec. dem i
{Tuha River
to reduced

o) neay b




Teble 8 continued.....

labitat cyp=

s g 3 7

Fealogieal
slgnificance

Threratened /endange red
fanna and/or flors

Type /sovece
of thieat

X¥HYRy ¥Mapyrove kingflsher
mangrove hehitat & {Isheries

TANZANIAY TFlakerieasy no oldher infoar-
ma¥t ion nor on Zanzibay, Panba and
Matia 1aiande

NOZEMPIOUE: fipheriesy mengrove Xing-
ficher {Haleyon senegaloldes), water-
fowl

MADAGASCAR: Lemuray oveters dus to
ellting

Timber & pnlrs
{Rhizophora ¢
Teriops} For loc
use B exportry re
rat fon projects
cieakay Flrewnod
charcoals arttle
montey all near
porkes induatrls
el tation

Furijl Rivey Pan
Bev. protecty bl
£ polag oy loca
exporty laml reg
tion enp. urbtan

ofl arourd ports
trial pollotion

Rinefisldsy oll
portgr ind'l pnl
tiony reclapatio
projects for setd
menlB; poles For
houses; Flvrewood
dlng fnr suoar F:

Hot explotted foi
Etmber bt locall
sedimertation B «
neay portsy waste
disposals agricul
expansion




Ishle A continwed,, ...

"

Ecological

Nabltsat type dignitizance

Threatened /fendangered
fauna and/or florva

Type /source
of threat

4., Bandy beaches

EcoCena inter-tioal
zones habitat Eor many
molluecs & nesting
habitat for marine
turtles) cosatal waders

MAURETIOS

SEYCHELLES: Palotvde In mudfiats

COMORES

SOMRLTA. Mollesos, hawkebhill
burtle, oresn turtls

¥EHYA: Molluscs, marine turtles,
nesting habltat waderxs

TAHEZRHIA: Grean havwkeblill turvle
shally, waders

-

Fecjanation and
dfgpnealy oll
trig) pollutdion

Feclamarion Pro
wagte dispoasl).
Bemand for yrav
{fvxdflatal

Feclamation, ae
meptation and o

Colleckion of gl
turile for shef
meat & madleine
{faphrodigiac)
balis ang oi}

Bhal) collectio
Iasch tourdsm; 1
ting of Lurtlesn
on beackhy tar e
£ oily acdiments

Touylst devalopn
a.g. ¥undochi; }
Eing & gupture c
turtleg Eor meat
aggs in Tanga, ¥



Table 8 conbimned, .. ... !

Habitat type

Ernloghosl
significance

Threatened /endangered
fauns and/oy Flora

Type/sutrce
of threat

TANEEKIE feont.}

MOZAHSIOUEs Mollumce, marine

curtles, wadarg

MADAGASCAR: Mollumng, mavine

turtien, waders

BAURITIUS: Holluscsas, wmarine
turtles; waders

ARVCHELLES: Marine turtles,

ehells, waders

COMDRDE:e Marine forties,
mollusen, ghore birds

P Yilua & buri
shells tor ba.

Reclawatlon,
mentes, develor
touriems sedin
haach =sronlon,
collectinn

Sedimentation,
eollection, =i
entliection, ta

Roclamationy &
gevelopment:, o
tion nf shella

Collection of
tourism Jdev.g
halle 5 o1l ye
wation project

Sand cellectio
reciamationy
oil from ship=
tourism



Table 8 conblinvued, . ...

Nabhitat type

Ecologieal
significance

Threatened/undongered
famma and/or flora

Type /fBovyes
of thresat

5. Coral [lates and lagoons

Breeding, resting

k feeding hobitat tor
many spiclon of fauna

incivding marine turtles;
protection of coart from

eroalon

SOMALIAg  Coarals, mollusce,
benthic Fauna

EERYAs {nval, molluscs,
coral reeft figheso

TRNZANER: Az Foy Fenya

HOLMIDXDUE: ke for Xenya

CnYiect{on of rcoral
heada & ghells ¥For
gale to touristsei
vil prospactlon

Dynawiting fox ¥ish;
ghell vollection;
boeat anchores Bedi-
mentation (Sabakl R}
pewage disposaly
reuvrgational ueas
fapear Fighipg))

oll prospection

ks for Karwis

pewvage dleposal &
industyial efFfluvents
{NEM and Tangaly owe
fiehing {axiisenal);
ofl

Sadimentationg
recyeational vsesi
il & oll proapec~
Liow
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Habikval type

Ecolngical
gignificance

Thyeatened fendangared
fauvne and/or floxa

Type faonree
of threat

MADAGASCARL A for tha other
counkrien

MAURITIUSE:  Porceladn Marta rpp-

SEYCHELLES »  Uctopvs, marine turtles

COMDRRE ¢ Coral, wol¥umes ecorsl
ficher ghoreline hzbliats, wariom
turtklan

Coral & shell ceol-
lection) gveriishir
coral yock for butl
dings sedimentarion
of carnl Flake; nve
collection of mollu
for ferd pg. Canadn
echinpderms {gea~ur
oil prospection

Sewage avkfalle;
high tourdst upej
ghell & onral head
rrticctiony epeny
fighing; 1l proa—
pection

Sedimentatlony ovex
fiahing by loral
peopley Intuztrial
doweetic efflvents;
cil pruspection

Sediwantation, col~
Eeccbdion of coral
rock for bellding

& ohalys collection
of rhelle and coral
headss overflahing




Yuble B continund. ...

keologieal

Hahitat type aignificance

Threatensd/endangered
Founa and/or Elorg

Type/souyce
of threat

6. Ges~grass beds

Rurzexy axea For
fighen, crumtaceans;
feeding habitar forx
dugong, turtles
{herbivorous or
atheywine)

BONMALIA: Maxina turiles, dugong,
benthic fauna § sedentary ocganlsms
incl, algae &k oeaweed. Information
insdequate

LS

Kehtas Ag For Socmalls

TANZANIAL Dngong, marine turtles, ako.

MOYAKMBIQUE» Duogong, marine tuetlesz.
ate., molluecs, crustaceans, eschino~
Jermyg, Bt

Fishing actf:
with netyg (L
Juba RB. and
evapion

Bedimentatinr
rivers

Badiménteation
from major ri
E coantal ero
overfishing €.
with reta {tr,

Sadimentation
from mador ris
& eoantal erot
overfishing [z
s&nq))with net
{trawling)



Table B continued., ...

Hphltat type

Eonloglcal
gignificance

Threatened /endangared
fauna andjor flora

Type/ecurce
of threat

MADRGASCAR ¢ Ae for Mozamblgue

BREYCHELEES: Molluagen, crusbacsany,
fisher, marine furtles

BAURITIUSY Marine turtlen

CAMORCEr  Dugong, warine turtles,
cruntaceans

Barious wedii
=RCTOSC HRah
Eisking actf

Coactnl 2roe
£ishing {loo
£iahing acki

Coaptal erosi
averfisbing |
Flabidng actia

Sedfmentatior
Jestabilizsti
meadows doe £
styong wave a
arising From

te corsl rsef
enY¥lection of
i1fe for fond
tonrlst aktya
fighing activ




Jable B conblimnd, . . .,

[ - -

¥eolaogical Threat ened fandangered Type/source
Halfink Lype slagnificince fauns andfor flora of threat

7, Beablird rockerles

Small corsline Resking & nesting ALY, COUNTRIES) seabivda, wmavine Colleckion of ¢
and granitic habitat for aeakirds) turklen, toartoiees
islands resting & negiing
marine turtles; Eiant
- Tand Tortaispe

bilrda & gwano |
tovrl=t develop
offeghore il pi
poctlon, ag. Ta
Iel¢ {Tancania}
introdnced spp.
rabhits on Roun
iwland Maurivld

B. Oyster heds

On rocky base MADAGASCAR: Oystsrs locally Biltation in

in oyanite axplol ted My {unga arca
ceasts & alsu

Iy I}Q YOovE bws RFB
% mudflate

CFHER COUNTRIFE «  Ho Information

H.B, 1. Thi= infomation 1o incomplete aml it is hoped that national experts will be in a poeltior
especially on masgures taken/proposed. Thig Inclodes rorvection.

2: Sourres of lnfowmation iwcludediy Read Data Book (RDE}, Hedberg & Hedherg 19681 and Governn



fable 9 3

Same threstensd/endangerad cosstel and merlne feuna of the Eaab Afr

Stalus sccording to the Red fiate Book {(RUB)
(V¥ = Yulnecebles 1 = Threalenedy £ =z Erdongereds £F = Uritleelly Endongered; B = Unk

Speoelen

Stnlua £ Fabltat

Proklem

MAMMALE ~ FRIMATES

1-

Tana River Red Matygsbey
Colobus badius rofomltratus

{Pebers, 1879)

Tanas River Mangabay
Cercobebus galeritus
galediltus {Patern, 1879)

Zangibar Xed Tolobus
Colobvas kirkll (Gray, 16868)

”

aigrk Lemar
%emur macaro Macaco L

Red-frunted Lemny
Lemur m. rufus
{Audebert 1970)

Sclater"s Lemuy

L- m. Flavifrons {Gray, IBE7)

R

XENYR yiverain gallevy
forest

KENYA, riveraln gallery
farsgt

TANZARIA (ZAKZIBAR):
swanp foresi of Flagsls -
Fgndanug - Calophylium -
Euglpen asgociakion

MADACGASERAY noxrth & weat
humid foreat

MADAGRSCARS weat coank
Fnverts 3nd hlgh platesu

HADAGABTAR: north-west
coasty voaglal foreate

L,

Bhifring coltivation, wild
flryea, fuelwood, hydeo-
agricultvral schemes

Human encroaclsent and kill]
on pretext of orop protectis

Culti;&t]nn leocna, ylang-yl
Flreg, woodowtilng, graving

Yivestock

Fovest exploitation & huntine



leble 9 continued., ..

Speuive

Status & Habliat

Prablem

7.

9.

1.

1.

1Z.

Hongooge Leiar
L. Hongo=z L., 1766}« _f._z_: me
mongoz & L. m coranpbtug

Hosy-Bé Sporiive lewmuar
Lepilemur muatellinue
dorsalis {Oray, 1870}

Whitse-footed Sporiive Lewux
Lepi femur m. feacopug
{Forayth-Major, 1534}

Grey Gontle Lepwor
Uepalemur yriseug Limk,
1797, Boq. clivaceneg

Fat-Lalled Dwarf Leonx
Chelrugqalans medins
{E. Gentfrey, 1812}

Coguerel'a House Lemur
Hicrotebig caguerel
{A. Grandidier, 1867)

CE

SADAGASCRARY morth-west
forepte & scrubh to Betwiboka
Rivers L.m.m, in Foresk while
L.m-¢. gavannah, dry bush &
foreat edge

WADRGASCAR huid Foregt

MADAGURSCAR : thronghout

aomiharn, xexophytbie Oldie~
reateae Bugh vegeltation but
sametimee An gallery foragts

HMRDAGRECAR: Hgg shoisllne to
plateaun of north-esst &

aast & banmboo 2oney the pe~
cond forn {Hyol livee in
marshes of L. Alvatra

MADMAGESCRARY wenkayn & sontrh—
arn dry forestr; also damp
forest of weglt with Phanar
Furcifer & in southarn bush
with Lepliemur m. leucopua

NADEGASUAR: homid parts of
foyests of west Madagamcar

Cegradatinn of habitat; hunt
for fond

Porest destruction &
degradation

Habitat degradatcion

bestynction of primbacy
foregt) hunting for food

Hakitat degtruction through
clearing snd degradatbtlon (ves
txers with cavities for semi-
hibernation}

Lose of habltat through elima
changeg {(droaghtal, dest rocki
and degradation of foresea,
agrlcultural developmgnts



lehis 9 vantinued...

Speulea Htatusm & Hpbitat Problen
13. Fork-macked Mouge Lemuy U MADRGABCANs high & coastal Rapid degradation throuvgh
Phaner furcifey forests of west, high urning & cukbing for
(Blajaville, {no datasl) foregt & davanna of west & eultivarion
zaet {Maroantsebya)
314, Indyd FE MADACRECAR: homdd vain Nestyuctlon of Eerest
Indrd bndri farest nf paste Antnpgll & huntiny.
(Gwelin, 1706} Hay. Magora Riwver eant- Foreat and ghifting
warda to forest limit of cultivarion
plaktesy of west
15. Vexrzauvn'm Hifakn ¥ PADACRECAR: fForsst of aorxth— Porest destroction and
Prepithecyvs vay)eaguss wast, south-west & south dagradationy over-huntingy
{A. Grandidier, 1367) {mired forcsta) Pev.r 8. 6 Filrew
5 mub species:s Ps ¥e verreauxi sw, Py Betalboka K. Pvdle
conquersld, deckeni, voronakus rw Hanambola - Hahsvavy
and majoris Rivers, Pwwore Betglboka —
Mahavavy, Fum: soothcentral
norkb of Mmboacery west of
Port Dauphin
1&. Wentern Woolly Avahl £¥ MADAGASUAKR: wepbtern deci- Tucroaching savanng flree

Rvahi laniger occldentalis

{Lorenz, 1898)

ducun/pavannah [oreats
subject to fires) exact
range fpadegquately known



{
Yable 2 cantirued. ..

r——

Species Ststus & Babitat ProbYoew
17. Ay=-Bye E MADAGASCAR) Lpwland humld Habitat degrsdatiocn throngh
Daubentonla madagspgcayienad p Yorest of gamk & porthwest exploitation of timber
{Cmelipn, 177} presently only few indiwvi-
dunle ln mnorthesat.
{xeguirers tall treew}
FMAMMRLE « UMGIR.ATES
18. Afrlean Elaphant YT ALY HATHLAND COUNTRIESs wide Iongn of habltat ko cultleatlion
Toxodanta africara rahga of habitatss humid and mettlements.
{Blumeniach, 1747} forestes o wsemi-prld, Posching.
ragquires large amnual range Reciasvnt lon projeces, ag-; of
and watey £Yood plaine
13. Afrlean Rlack £ Whiko Rhino CE ALY, MATHLANG COUNTRIES, Poaching for horny loss of
Viceros hlcornis L. and semi-arid to husid foreate, of habitat to syricwlturs
Ceratobherium simon Burchell} fexbhibite territorial and ssttlgments
behavionr}
MAMMALS s CHIROPTERM
2. Manritian Flying Fox B MAURYITIUS: foresk habltate Yery high hunting pressurey
Freropus nigeyr {Karr, 1971) with fruit treegy now weing eoyelonos
culbdvated frult freeg
21- Rodriguaz flying fox TR

Pteropus rodricensis
iDohaocn, 3IS78)

MNAMRITIUG: Rodriguer Island

In former nixed Foreat wibth
frait trees

Honting, cyclonag and
poselble stareacion.



i
‘Eb‘é 9 Cﬁni,iﬂﬁﬁd. ko

Species Skatus 5 Aabitat Problam
MAMHALE s CETACEANS
22, Finp whale Open peass arsas yich n Gver-hontingy

Balaenopters physalue
{L., 1758)

21, Blue whale
Balaenopters wusculus

24. humpback whale

Magaptera noveangllae
{Rorowski - 17481)

MANMAELE: BIRENIANS

2%. Pngong ~
Pugong dugon

TMuller, 1776)

krill, Fupbdbia superbs and
capelltng, Mallotue viilosuvs;

Entartic to ansthern Indlan

Deenn ami Sonth Aklantie

Oeeanic arsds vich is krild

Euplinugia aupecha

Doesnle but Erequently
viglts Inshore waksrs

Btytotly marine In cheltered
shallow troplceal & sub tropi-
cal coantal wvaterss fead In
intertide)l & aspb-tidal myess

in msa~-grags meadown

kr1ll fizherles

¥rill Eishavies

Sver~honting; velnerable to
voagtal pollwtlony kxill
flaherivss Incldentsl oatch

Fishing activitles.
Active honting in Mohelld
{Comorog now banned)



iui}ie g Eﬁﬂtiﬁiﬂd. .

Species

Statup § Habitat Problem

REPTILES -~ CHUDDLILEH

26. Trocodile, Hile
Cracodylue nijotleus
(FLanrantl, 1788)

HEPTILES « YURTLES

27, fyzes burtle
Chelonla wydas

Biversn, lakes and sdjolning Wunting for valwable skin.

suanpy and marshes ipcluding Hakliat destrocliun/degradatic

agtuarine k deltaie babitets throuagh dawming, drafaing of
swamps apd laked, etc.
Predakinn of egge by monitor

1izara
ALY marine turtles npee Traw]l mets, saploitation for
beaches %o lay eggs, al)l mwaat & pggs, kovveniy trade.
suffer from degradstion Bengradation of sca-grags sed
of this habltat, m.qg., potential chemical pollution
ramaval of gand or towrist 441 pollution

nae, eig.

Sea-qraee meadovrg in wam
wabere; carnlvorous as
juvenilie, vegetarian an sub
adalt =nd adult on seaxwesd
and sea-grags {Hughes, 1976]



Teble 9 eonthivmd, ..

Epacies

R

Stetus b Habitat

Problewm

IR, Fawkghill Yurtle
Eretimochelys imkricata

29. Olive Pidley Turtle
tepldochelys nlivaces
{Egrhecholew, 1820}

30. Yaatherback Turtle
Demmochelys corlocen
fL., L76R)

E RepFa & hard bolbom Inshore

watereg neots on mslinland
and f{eland beachkas In gmall
nurbere. FRittorsl brepleal,
carntvorous thyoughoeut 1ifs,
principally an sponges

Malnland coast and largas
isYamis* shoregy Tndo,
Pacifley areas of low
sallnityy feeds omn
eruatiacedns, Coijry PESWNLH,
ehrfmpe, crabs, stc.

Heatg theoughont the recion,
faeda on coelanterates

Over-fhmting for tortoise
ghel) and plastron for burtle
soup, souvvenire and rheomatis
{Somaida), ovil and sphrodfsia
Loss of nesting ares,
Hoyassment and ¥{1ling before
fenalas bive s chance to lay
egoa.  Tpeldental cateoh hich

Eqqg enllection, e.q., in
southexn Madagascey.

righing netivicien especinlly
from prawun trewlers

Pgg wollectlon.
Exploftation for leather.
Ag for othexa



Table 9 pontinoed...

Bpacies

Brtatus & Hablitht

Frobliam

3. Loggerbeat Turtle
Carslia varetts

i7. Beychellsa Pond Furtle

REPTILRE -~ TORTDISES

31. Madagascar Splder Tortwnigpe
Pyxts arachnoldes
{Ball, 1B27)

4. Madsgaescar Torenlee
Feutyudo yriphors
{valllant, 1B&5)

3%, CGiant Land Torxtolasg
Teslvda elephant ina

Littoral, carnivorous, esp.
mo)lvece, e-g., Pufomaria np.,
a tenparatore nester

250240

Frexhwakpr marshes obn Maha

Bxtremp southern Madagascay
In axld ko pemi«srid thorn/
bueh

In small tamboo-forggted
itlande, fosle to Cape Sadn
region {west Kafunga)

Egy collectien.
Loss of resting heachen

Graxzing snd draiwning of warshes
{Chong Heng 19B1}

Habieat deqralablon
Over-co}lection for pet trade

Bugh fires, hableat destyuction
ry pigs.

Over collection by Inhahltante
as gardan pets

Potential tourist developmant

(gigankea)
N.B.»
CITES =
mC =

AFRICON ~ African Convestion on Cangarvitien of WNatuvre
Convention on Inteinotionsl Trade in Endangered Bpacles of Wild Fauna apd ¥lora
Intervational Whaling Commiagnion



- 51 =

yesrs =go. Tre lemurs teprasent not only s separate evelution end congeauent
diversificationg, bdt a8 2 link in the evelutlon of man himself, may hold the key to
many unanswersd guestianz. The ever conbinuing reduction and disappearsnce of their
habitsts haz attracted international attention for some time new. And  although
those in the Goverrment respongible for the conservabion of fauna snd flora are very
mush  canscious of the imminent danger of sxiinctian of gome of the lemurs, Lhis
gwarensas and corcern has yst bo transcend all levels of Qoverrment and public. Tt
is anecuraging however that the Goverrment is co-operating with IUCK and the ¥Werld
Wildlife Fund (WF) in a large-scale conservetion programme focusing on  tropiesl
Fareats and lemurs.

J18. While lemurs are a first priority, Medsgascer is sndowe? with other aqually
unique Feuns: snawxss, chamelecna, birda, buttegrfliee and other insects, spme of
which are follpwing or msy be Follawing the seme dengerous path az the lemurs.
Medagascar has already loet the gient astrich, crooodile, land tortoise, the oygmy
Tappo, eto. and it is bhoped that  Further losses can be pyaided through batter
land-uge policy, legielatign snd institutions] messgres. Thers ip alaa & strong
case for B0 all-out effort in nublis ewaremees and snvironmental educatien
programues,

119. Cancerning wheles and other cetzaceens, the Goverrment of Seyehelles haos  been
perticulary conearned snd wes responaibie, as @ member of the International Whaling
Commigsion (INC), for the propossl wiich led te the crestion of the Indien Oeean
Lanctusry in 1980, Far the sanctuery %o be effective, in April 1980 the President
of Seychelles invitad the Hemds of Covernment and Pregidentz of thea counzries
bordering the Indian Ocemn to 2 special meeting in ¥ahé to congider, amongat ofhet
thing4, co-gperation in colleciive protecktion of the Semctusry. Countries which
participated zn this meeting incluaed Bengladesh, Camoros, Djioout:, Kenys, India,
Irag, Iran, Haldives, Mauritius, Oman, Pokistan, Seychalles, Sri Lanka, Tenzania and
the Damocratic Republic of Yemen, sll of whom agreed to form che Incdian  Orasn
Alliance., It 18 suggested that countries of the East Afrigan regian should give
fuill support, morelly and poliitically, Lo the reccmmendations of that mesting, which
embrace envirarmmental and resources consetvation within tfe Indian Ocesm srea.

120, Tme plight of merine turtles iz globa) end as wili be seen from toble 9 thase
gtocks of the Etgst African region are 1ndeed in nsed of urgent conzervation
messyres. Already, &n  intermatiaral marine turtle confersnce  organized  an
Wasiningtom in 1379 proposed a programme of ection fer thie region's turtles which
pauld provide 3 good start iF implamented.

1231, Finally, and with the sxception of Seyphelles, the number of coastal and
marine protected aress jn the Last Afrircsn regiom is discourmgingly low., A list of
thess aresz with indicgtians of the type of pretection, ie Jiven in Lable 10,
Further expenmion of thia nebtwork is urgent, either throoegh creatjon of new arese
{8.8., & marine national park to protect the rcaral reafa mt Tyldar, Hedagescar) or
Ehrough reising the status of existing marine fisheriss ressrves to thet of nutional
parkg {e.g., In Tenzania and Mozambigue).

122, Tourism appesars Lo be sne of the majur factors influencing the establishment
cf protected erszss in the reguon, either as nationsl patks ar wildlife sanctuariss.
Ypt there are wmore fundemental reasens In favgur of an increase in the numoers and
alzes pf sxistang proiscted aress. The more immediate af thesa .5 their reservolr
function for re-stocking sreas under explaitstion. Thus the arateetien of mangtove
swahps to sustalin exploitable atoeks of prawns, or the proteckicn of coral gatdens

ik wmrmm ] e k] P L)



Teble 10 : Merlpe and cosstel protected nreas

L
H

Couutal E = Fatusring L = Littonrel
Marins i Island Lar = Loral
= Patn sheal held for thia aresn

1 1
iou

Plsase note that some areas do rot malifiy for the United Netione List

Cuuntry Bisgeographical HEN A
ende cat. {

INDIAN OCEAN
- Indian Ocean Cebacesn Sanctuary

N.B. 5we IHCRAWF ceport preject 1405, Workshop nn
Cetscesn Sanctusrles. Tijuene & Guarreea Negep
B.C., HMexice

KEKYA
~ Dodort Nak (£} 14 £7 1) a7t
- Kierti/Mpongukl NP (M) 14 07 11 2,

3

3
- Hseland: Hatamy MNP {Car) 31407 11 1,
- Boni NaR {L) 3 14 07 vi 133,
3
3
3

~ Malindi/Wateau WHR {(Cor) 14 117 ¥l 21,
- Kiungs MR (ML) 14 47 '3 | 25,
~ Kiungs BR (M/L) 14 07 X R
- Halindi-Wntsay

MHaripe Aree BR (Cor) 3 14 07 X 19,




fable 10 continued. ..

Country fiiogeographical LN Ar
code cat, (H

MADAGASCAR (%)

- lokehae NR (L) 309 04 I
~ Hosy Mangabe Special R 30341 Iv .
- (ap Yminte Marie Special R Y1004 1y 1,

{*) Posgibly up to five other cosatal Spucial
Aesceven. {(Andriemsmpianina, J. les Réserves
naturellea ok la Protection de la Neture b
Hadagascer, In: Dberlé, F. {(od.) Madegascar, Un
Sanclusire de la Naturg (1981},

There are also a number of raserves astebl ished to
protect certain hirds snwd tortoises:
rd

Nopy Anembo Sugur-lonf lalands
Sepulehre falond Heron Islanda
Mozy lranja Nasy Yrozona

Nouy ¥e Nosy Maniten

Nuay Vorona Suint Auguste
Honombe ¥atenandry

Sand Islands

Graveswmi, P, & Albigrec, R.: The Problera of Naoture
Conserval lon in Madagoszear. In: Betbistini, R. and
Richard-Vindard, G. {=da.) Biugeography snd fcology

of Madagaescar (Y972).




Juble it contined...

Coumntry fSiogeographical TN
cude cat..
MALURITIUS
-~ fovnd Islend KR (1) 325 13 |
- Guonera Guoin WA (L) 32513 i
- Hachaboo/fisl Dnbre BR
The following reserves pmslmmg;i; bot no subsidiary
legislation end aress not demarceted on grownd:
Perrjor ¥ sevren
Lotps de Garde il& scres
Pance a3 Beres
Cabinet 42 moTes
[le nux Aigrettes 10 serea
Ile Plate
ilob Marionpe
Combrao 491 acres
HOZ AMD TG UE
-~ Pomane R (L/E/H) 3 04 1
Contains due forest, seid gragslsnd,
mangrove swamps & eusocisted estusrine
environmersky dugongs, dolphins,
5 spevies of merine turtles
~ #areomou R {L} 3 08 B4 i
- Meputo NP (L/M) 308 04 It

Beaeh, coastal dune foreats, swamp
forwst, menqgrove furest, leatherhock &
loguerhead turtles; proposs! to extend
coastul rene to South Africen border



fable (3 conlinuod. ..

ol

A

Cauntry

Bozarutu (Cor)

Proteckion of dugongs & Luriles
lpcated on Ilhe Santo Antonioeg
extenasive corel formations

Paradiae [alond MNP (1/M)

For protection of dugongs & turtles
Iglas de Inhsce e dos

Pocktumueses {/M/00r)

Corals; » fauna probeciion area

SEYCHLLLEY

flaudeusa Cay NR {I/M)

Cousin lalend NB (1)

Administered by 8P, intenvled te
extend buunderles 408 n of Fehore

and su Specisl Harine flzazerve

Ste. Anne HNI' (1)

Islanda, intertidal & shellow reefs
Includes Ste. Anne, Moyenne, Round, kong
& {art lelamnis. Parts af repf seriously
disturbed; elao proposed 8R

Islands of Beacon MR (1)

Protects birds only; intended

Lo become a Special Heserve

ile wux Fous WR {I)

Peotests birdsy intended to

become a Specinl Reserve

Roudeuse NR (1)

Prolecks birdaj interndded to

become & Spscial Reaerve

Biggengrephical fteN A
code crt. {
30804 1 g
3 11 1

3 0B 04 1¥ !
51612 1 1
g 1612 i H
4 16 17 1Y 1
4 18 12 1¥ t
8 15 12 IV H
4 Y& 12 1v )



Table R continued. ..

Countey Blogeaegraphical
cotle

SUCH
cut,

- Etoile MR (1) 416 17
Protects birde; intended to
bacome 8 Special Reserve

- King Enee N {I) 4186 12
Protects bhirdn; no hahitat pratectian,
inteaxled Lo became £ Spocial Hemarve

~ Lea Mawelles KR (1) 4 )5 12
Protecks bBivdsy no habikat prolection,
intended to beceme g Special Reserve

~ Desnoels Special R () 416 X2

-  Vache Maring WR 416 12
frotecks birde; ro hebibst protection,
intended ta become a Special Reserve

~ ¥allée de Hai HR 416 12
Protecte birds, no habitat protectisn,
intended to becope WP For mature preaervaebion

-~  Rorth Teland Africean Gunka
Specisl & (1) 416 12
Sea-bird & turkle rookery} uninhebited

SEYTHELLES - Aldebea Imlanda

- Aldebrs SNR {(Car) 328 13
Proposed ne World Heritsge elts

SOMALTA
- Lsg Badane (for) 3 14 07
N.B. This ares wes proposed o3 8 silte which would tnclude

I jom oF coestlins. However, the proposed nize

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

1V

v

Iv

Iy
1v

1V

1v

It

I

33
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Table 10 continusd...

FPropased Hqg&na ond Cosstal Protected Arcas

Please ncte that these sreas do not gualify for the UNITED MATIONS List

Intreoguct ion

The following information has been extrackted from = draft of: Ray, 0,0. and
Melormieck, M.G., Criticel Morine Mebitata - Liast of Arsas, [UCN/WF Projent Numbsr
1037, Apral 1976, and Bierklund, M.I,, Acraevemsnts in Marine Conssrvetion, 1.
Marine Parks, Envirommentel Zoneervation, I (3}, (1974},

KENYA

- Diani MNP (/M)

- Shimoni Kirlti MP {L/M/Tor)
MADACASCAR

- Grend Récif de Tuldar MNP
-~ Mocambique Coral Reefs

MAUR ITIUS
« Baie de l'Arsenal MP - Propusaed area of 100 he
- Flat Island/Gebrial MP - Proposed ares of 429 ha

- Flicq en Flaeg MNP
~ Grenge Baxe North MNF
- ¥pate de Flomg MNP
- Le Cha)and/Blue Bay MP - Propaasd areg of 390 ha
-~ L@ Marna Brabant MNP
- L*Harmonie/La Preneuge MNP
- Ppaake [da} Lafayetie MNP
- Rochse Noiree MNP
Trouw s Bichss MNP
w  Tpouw d'Ceux Douce/{les aux Carfa MNP

- Llae gux Cerfs - Mzngroves & legoon coral communities

- Trow difaux Douce - Intaresting coral reef commnity
MOZAMREQUE

-  Primsiras Jlalesnd MNP {I/M) - For protection of dugang % turtle

~  Seguvdo Islard MNP TI/M) - Yo protect grees turtle and corsl resfy

exceptional Fringing reefs
- Inbace lslang (1/M)




Table 10 contirusd...

RELMION

Coral lelets (I/M/Cor)

SEYCHELLES

Aride Islard NR (IM)
Baie Terrmay MNP (LM}

Rird Island Speecsal R {I/M)
Curieuse MNP (L /M)

ta Digus Tsland (I/M)

Part Launay MNP (L/M)

Braelin NMR {LL/M;

Falizate laland Specizl R {I)
Fregate Imland Special R (I)
Coempleds Special B (1)

furisuse/Praslzn Special R {Cor)
Récif Speciasl H
L'1l&t SpEelal R

TARZAKIA

Daxr es Selsam Coral Gardens

Tange Loral Gerdens

Maziwi Islarmdn (mow submerged)

Kilwe Rsgerves
Mofia Island {parts protected)

- SB -

Horith part of Mphd, shallow wazktar reef;
riph Tisn lifs

Ta include N2 snd NR

North part of Mghs

Profbects wildiife

For protection ¢f bird lifws

For protection of bird wd animel lifs
For protestion of bird l1ife snd marine
turtles

Te prptect the rieh and varied reaf

(Includes: Mbudivs, flengoye, Pangevini
s Funge Yagind Islande) Hebitat
destructiong intenalve fishery, turbid
water

{Includes: Mwambas wamba, Mwambe shuwda,
Fungu nysms) Quter 2esfs very rlichg
irtersive fishing, some locel pellution
Green turtls sgnotuary, corsl gardens,
restricted uwse by non park or government
persopnel; egg destruetion

Protest dugonyg and turtles

Diverse habitats, dugeng, crocodiies,
rich fishery, turtle feedirsy gqround,
ingreaging tourism, siltabtion protlema
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rerine ecasvstems ano associszted biots is anything but complets. The establishment
of Liosphere reserves within the framework of tha inter-goverrmmentzl Man and the
8iosphere Programme (MAB) (UNESCD, 1577 wend 1981) (Project 8:¢ Lonservation of
Natural Aress anc of the Genetic Material they contain; Project 7: Ecology and
Rational Use of Island Ecosyatemsn, snd Projsct 5 Ecological £ffacta of Human
Activities on the Values and Resources of Lskez, Marshes, Rivers, Deltms, [stuarles,
Cagstel lones and Natione]l Parcka), deserves every ercoursgement. One  other
important ressan for tha establishmsnt of a netwark of cosetal snd merine protected
arege is their value a2 Benchemarks upon  whieh Igesl snd globsl envirormentz)
factors can be monifored, as well ss the status of the living ressources 1n
surrounding aress.

NATIONAL POLICIES, LESISLATION AND TRAINING RELATING TO THC CONSERVATION OF CUDASTAL
AND MARINE LIVING RESDURCES

Policy

123. A palicy erises out of a need to guide &nd regulats humen behaviour on a
prrticular issuve af o ppticnel and sowsLimes internationsl neturs. Such e policy
may be simpls « for exsmple, when gegling witn a single imsue such as sducstion, or
a complex issue, for example, when considering enviroomental msnagement. As regarde
sustainable management and exploibtation of living resourcas, natdomal policies and
angbling legislative instruments relating thersto, differ widely belween countries.

124. Im Mozambigque, for gxsmple, the wise we and preotection of living netursl
resources is embodiad in the nationmsl constitution. The value of foragt cover in
soil praotection has been recognized, and o Fauna and flors the poliry calls for
gffective protection amd wtilizatfan in line with nationel and intsrnaticnal rores.

125. The level of awsreness of consetvation lssuss and thelr comglex nature is slso
reflected by the mechanisms whirh Soverrments have establizhed to manage snd develop
the diffaerent categories of living rescurces, and the level of importance accorded
that @gency, relative to pther orgaps of the Govermment. Ffor aexample, the
foverrments of Kenya and Tanzania have crested & mandstry toc  smbraces agercies
specifically nharged with consarvation of natursl resourcee. In other coontries of
the region the relevent Govermment ageney 13 oftem attached to the wministry
responaible  for  agrisulture of rursl development; in Somalin wildlife ig s section
within the Netional Raenge Agency itself under the Ministzry of Agriculivre. In
Comeras sn  agency dealing with the zoracecvation of nstural rescurses iz only now
being considered, although both Departmentsa of Forestry and Fisheriesz sxist there,

126. A suitable framework for the developmenit of nmatiornal corservetion strategies
is now provided by the World Conservation Strategy (IUDN/UNEP/WWF 1560} (see
paragraph 133). Saversl countries in the regien actively psrticipated in the
launchning of the siretegy, and a mumber of Goverrments have Fformelly endorsed fts
objectives znd, 1n aome cesms, have nlremdy requested tecmniesl asgistancs for the
preparation of ratiomel strategies.

Nptiomal snd internstigral legisglating




legiglative texts to the UNEF secrestaryat for information, these will rsed to be
complated  from other collectioms in order &o provide e beais For comparison and
criticel evalusation,

128. IL is recommeded that o systematis study be urdertaken o datermine the
adequacy of curcznt  Jegislation in the region, ineluding the participaetion of the
cantries comcerned in relevant intarpational conventions snd agreesments with a view
tn gatarmining tha reedsz for further legislative end requlstury messures in  support
of commervation of living resources.

Spenialized training

12%. The steff resources of &he various netional agencies manegirg nataral
regourees are, in mosk cownirise, very limited. And while thepe exist national
institutions For specaasilred training, the curricids snd subsaquent figld work sfier
tralring are very auch bizsed towsrds the mansqement and development of terrestrial
respurcen. While there 13 a regional training callege for perks and wrldlife
administrators, the [ollegs of African Wildlife Management at Hweka (CAWM} in
Tonzeniz, the curriculum lava emphsais on tsrrestrisl scosystems and nobt snough on
narine ecomsystems. The 13land countries and Mozambigue heve not yet been able to
make pee of thia college dee to their Focus on maring conservaiion ecosystsms or, in
tEhe csse of Morambigue, to languege problema. Yet &he college could certainly ba
uneful for bhe training reeds af gome of these counmtries,

130, During the vieit to Kenys ervd Tenzanis, the wmizsion learred of a workshop
being organized 1In November under the suspicss nf the United Notioms University,
focuming on the menagement of marine living resourcea. And in  197% ENDA,
{Enviramment and Davelnpment in Africa) Daker, prganired a workshop for the Indisn
Opesn  lsland countries Focusing on bLhe protection of the marine emvircement. This
and ather zimilar workshope shich have besn eonvenad o a regions]l level {and
national lsvel sych eas wes the 1980 warkshop in Kenya) beve enhancsd the
appreciation of the gomplex mature of the marine enviromment and relatad problews.
Fusthar seminars and workshope would be desmireble, and if poesible should be
gxterded to include senior decision makers.

131. In comglumion, the long-~term eponomic viability of cosstal and marine living
reggurcen will depend 00 eound policy decisions amd legislation in additien to
seientificelly based management prackicse. This requires s thorough knowlsdge nof
the aenlogical processes governing *he characteristies of the various ecosystems end
the bictas associated with them., The World Lonaservatlon Stratagy offers & convenient
reference baeig ¥For thi= purpose, znd § comron glebform for congervetion action Dy
the countries af tha region (see paragraph 138 {al}).

CONCLUSIONS AND REZOMNENDATIONS

132, The informebicn pravided in thiz report has been collscted sas & result of a
field mission snd supplemented by dsta currently svadlable at the TUEN Conservation
Momitoring Centre (CMCY im the United Kingdom. Although a wsignificant amount of
informatian hea been ocompilad, this report clesrly demongtrates that so far the
coagtel and marine roneB have nof receiven the attentian they daszsrve pr¢d that

P -~ L ’ -



- &1 -

work at rationsl end regiomal levels, to improve, monitor and  atrengthen  bhe
eonservation of coastsl and merine resources.

133, The World fgnservetian Stretegy has been used as s conceptual Framework and ag
precticsl guidanze for thi=z mission and the resulting report.  The recommendstions
that fallow are being presented & opportunities to shape development in wave that
protect living rescurpas For longeterm productivity. It is hoped that the followeup
to thoee recomendsiiscne will be cuided by the printities identified in the Warld
Coneervation Strategy (WCS),

134. The WCS wes prepered by TUCN with the advire, ro-operation snd  financiaml
assistarce of UNEF and WWF, and in ccllsboraition with FAD and UNESCO. The WCS is
imtended Lo stimulate e mors fomused approach to the mpnagsment of living rescurcas
and 46 provide policy guidelines on how this can be carried out by three main
groups:

- geverrment policy makers snd trnelr advigers;

- congervationists and gthers directly coneerned with living ressuprces;
3
~ devalppment practitionera, including development agencies, induatry and Commsres
and trede unions.

135, The aim of tne WCE is to schieve the three main objectives of living ressurces
ronmepvationsy

{a) to maintsin assential scological proceeses amd lifs  support aystems aush  aa
sall regsneration and protection, the rseycling of nutrisnts, and the clesnsinmg
of watera on which human survival and developnent deaperd;

(b} o preserve genetie diversity (the range of gemetic makerial found in the
woTld*s organimesr, on which depand the Punctioning of meny of the above
srocesses amd life-support aystems, the breeding programmea necesaary for the
protection and improvemant of rcultivated plants, domesticsted enimalg ard
nicre~oryaniams, and conssguently mueh sclentifis and techmical inmovetion, snd
the gecurity of the many industries thot uss living resources;

(e} to ensure the sustzineble wtilization of aspeciss snd ecosystems {(rotably Ffish
and ather wildlife, formesta and grazing landa), which support millions of rural
sommnaticsd as well as major irdustries.

SUMMARY OF RECOMMENDAT IONS

136. The recamnendations outlined in this report amre initial stepe towards
outliring what nsede ko ba done onm a national and regicnal lsvel For reinfurcing and
improving the comservation of cpastal gnd marine resources asnd ecusygtems,

i%¥7. Essential ecolcgissl processss and 1ifs suppoari syscems
A¥
Droblems:




- 82 -

ergslon-ailtation, destrustive fishing practices, etz.). Ukilizatian of the coastsl
ared marine living resources, and the resulting degradatien of habitats, i=m often not
papried out on 8 sustaineble hasis  thersby Jeading e =r impovetishment of the
life-gupport systams with unfortupate comseguences to the huyman comesmities
dapending on those resources,

Recommancat icns (on & nationsl lavel):

{a} Prisrity should be given o ensure thet Ehe prinpipel weanagement goal for
eatusries, mEngrove swamps  and other comatzl wetlsnds and shallows that azre
critical for fisharies is the maintsnspce nf the ecological pracesses on which
the Fisharies depend.

.
or
L

Particuler attention should be given to Lhe formulstien of a coestsl and
marine nationel living reeourses conservstion and management stratagy nimed at
protecting and meinteining the support systeme of critical hebitsta (di.e,
eoagtal dry forest, roestel dunes, cosstal Flood plaing, frosh and  brackish
water msrshes, aengrove foresls, reefw-back lsgoons, sendy besches, ste.) and
tegulating the uwse of genetically rich sress (fisheries ponds, marine msmmal
feeding grounds, turtle nrnssting aress, nursery grounds for sheimps, coral
raefs, efc.).

Recommendations (on 2 regional level):

{a) Ecological and biologizal inventories of coastal and mering life-wmuppornt
systems antd the sssesemant af scosysten capabilities shouwld be contirved and
expandad to provide detalled classification aof Lhese escosystems send their
living resources enntsni,

138, Laretac diversity (threatenred/endangered sapeciss of Tlore and fadne, and
nehitsts)

Problems:

The cesst and seas of the region harbour & large number of threstened or endangered
rosstzl and marine speciea, including several species of marine memmals and burtles,
zeg-birda =rnd migratory avifaune, crocodilea. Host of the coaatal species of fauns
amd Flore aTe aubject to growing thrests from urban amd  induskrial development,
destructicn of their cribiecal hstitat {=.g. coastal wetlands gnd reefs), pellution,
uncontrollaed exploitetion, incidental take in relation to  variouws  fishing
operations, and from erocsion.

Recomrendations (on a national level):

(8 Priprity should be given to species thet ars endangered throoghout thedr range
and to epecias that are the sole representative of their fesmily or genus.

{b) Unigue scosystems should be protected 2= s matber of priority.

{c) 48 a metter of urgency the Government of HMadmgescar should snsure the
protectiorn of corsal reefs at Tuldar by, for instanes, creating = marine
protected ares, Recommergdations to this effest have already been submitted to
tha Central Govearnment by the Harine Researeh Stetiom at Tulder.

()
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(m) ddditionel protective meesures should be accorded, where identifiad, to marisns
turtles and thelr eriticel habitate., Further surveys shauld be carrisd out to
inventory stocks, movements and consstveiion measurez, such gs in Seychelles
where the survey uwnder way should be strengthensd and sxpanded to cover the
gntare region.

Recommedations {on & ragiamel level):

(a) A regionel network oF dselascted nerine parks, aquivalent psserves and
menagement arees should ba created with a view to affording better protsczion
te coastsl and marine ecosystems whitn srs of vital impartance ss  resseabls
fanod and energy resources For the pesople.

{b) Ragional co-operstive nessures should be encouraged, such as the intitistive
zakert by the Governmenis of Kenya and Somalia ta deiermine the status of the
duneng, and should be reinforesd to include the reat of the geogrsphicsl range
of thiz specisa. Tanzanis and Mpzambique have indicated the need for such g
co-operafive survey, LCo-operaetion on & regloral scsle for eonservstian of all
marine mammels and other marine respurces is highly desiranle.

{¢) The development ¢f a comprehengive mapping of systems should be considsred
(mapping of er:itical coastasl snd marine hebitats; highlighting potential
confliet and compatibilitiss pf living resources in the reginnj.

13%. Supperting messures: canaervation for develspment
Problems:

Az in sther regions, envirpewental and cansarvzbion values and proceszes heve not
always been integrateg into netionel dovelopment plans, Institubtions tp promote and
implement conservaticneorientad programmes ave vary few end often do rot heve the
necesgary recuirements and facalifies to perry out their taskes, This situation ie
particularly criticd)l along the ezoeshkal zones where mejor acanomic develapnment
ocoure or is being plenmed and where serious and perhaps irreversible damage tao
living rescurces has been or 1o being dome.

Recommansations {on a natioral level):

{a) Adcitional s&ffortz shauld bs made to  stresngthen  goverrment agencies
regpongibls for the conservetion of living resources. Where such an adency is
lacking, messures should be taken to either ersste one or use existing
irfrestructure and sdministrative facilities Lo uwndertske the neceaesaty
aptionn.

{b} National seminars and workshopg on enviromeestsl and livieg  rescurcse
conservebion emd  management asnould be  ragularly rconvensd bo bring in all
jevels of Gavesrment and the public., ¥Yhermever possible, such mestings sheould
be orgamized to caincide with, precede ar follow up, ohher conferences,
symposiz or workshope having 4 bearing cn living respources conservabilon  snd
utilization to ensure & proper flow of anformation and ta facilitste, for
mnstence, intereagency cortects {i.e. Regiongl conference on  sndangered

species and habital). .

-
(K3

Inatitutions studying cocastal merine ecosysters and aspecies ghpuld be
sncouraged snd  strengthened, espectelly by providing them wiih adecquate



{d)

{&)

(f

{&)

{b)

fe)

(d)
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Further comparetive inforsution and wsnalyses are nesded tn  detersine the
adecuacy of existing nationel legimlatione and policies eorcerning livimg
TeaoUTCed.

Nations which heve not adherad {o the major glohel zonventiona desling with
ths conservation and managemnt of livimg resources should Zo so o enmure the
sonservetion of those living resources bhat cennot be conserved by naticnal
legislation alone.

Where Man and Blosphere Netionsl Committees have besn eatazblished, they should
or sErengthened and be invelved in the decision-making process afTecting the
songeryabion end meanagement of ercosysters. Whare soch Committees Mave nat
hean satshlished, advice should be spught from UNESCH an Che fegeibility of
axparding Man and the Sipsphere Progremme netwirk.

Whaere zpprapriste, treditions] methods ¢f living resources menegessnt should
be retaived or revived. Thas 1s perticulaerly importast in »ural snd fishing
communities as one of the best methods of ensuring & sustsinsbhle was of
scoaystems and species,

Recommendations (on & regional levall:

Major afforts should be made im the regdion fo promate snvironmentz!l awarsness
angd to highlight the need to develop intagrated sonservation plens to ensure
aygbainable use of cosstal and marine resourses.

Perticular asttention shouls be given to the zatsbliskmernt of s central dsta
bank oan coestal and megine Tesources inventories, resesrch, conssrvation,
menagessnt and utilization to ensure sasy accass bo and disseaination of the
available infarmation.

Due ta & presaing need for tralned technicians and menegerw of ®marine national
parks and reserves, g regionml training programme should be fammulated and
mmplementsd  thraugh the use of sn existing netional or reqgionmally-oriented
ingbituticn, at lszast i the ghort.temm, and in the lang«term, the preation of
g specinlized farility An thiz Fleld teo aerve the region.

The Findings and policies being developed by FAD’e co-ordinsted fisharies
pragrammes in the region shguld be gxamined far patential relsvance to and
impact on the probilsme identified in thiz study.
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PERSONAL COMMUNICATIONS

BELGRIM, H. : Figh Produsts Technician, Fisheriss Inatitute, Maputo, Mozambiaue.

CHORG SENG, L. ' Conservetion CfFicer, HMinistry of Agriculture and Land Use, Hshd,
Seychellss,

FERRARL, Capt. J. : Principal Seersetary, Ministry of Yramgpert end [ivil Aviation
(formerly Trameport and Tourism), Hahé, Seyrhalles.

HAULE, A. T. A. ¢ Cornmerpvetion Officer, Ruf:iji Basin Develomment Authority.
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LIONNET, G. ¢ Senior Fducation JfTizer, Mehé, Sevchellea.

MORTIMER, 1. : WWF/IUCN Turtle Survey Projeck, Ministry of Agriculture ond Land
Use, Hané&, Seychallen.

MANYIKA, N, A. : Humen Ecologist, Rufiji Basin Dsvalepment Authority.
;HICULQE ¢ Director of Indumtries, Meputn, Mozambigue.
;QRKQ&LLY, W, + Congervebtor of forests, Miniatry of Agriculture, Mauritius.

éﬂéﬁESéﬁaﬂﬁTﬁNﬁ, He D. : Directar, Tyldar Marine HResearch Ekation, Unlversity of
Madagsacar.

RAZAFIMBELD Fisheries Direntor, Dirsction des [Leux et Furdts, Tangnarive,
Medsgeacar.

EﬁSERS, 1. r Post-Hervest Figheriss Adviser, Fisheries Divigien of the Ministry uf
Agriculture and Land Use, Seychelles.

SILVA, R, P, : Hesource Research OFficer, Fisherisa Insiitute, Maputn, Mozambigue.
V00, A. D, : Conservator of forests, Coast Civision, Mombasa, Kenya,

YADKITA, 8. : Representative of TUCN and of Wwarld Wildlifs Fund in Madagasesr,
Tansnar ive.
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PUBLICATIONS IN THE UNEP REGIQMAL SEAS REPORTSE AND STUDIES SERIES
YNEP:  Achievements and plenned devalopment of BNEF'a Regionsl  Seas
Frogrsmme and comparable programmes sponspred by other bodies., {1582)

UNIDO/UNEF: Survey of marine puliutants from industrisl sources in tha West
and Central Africen Regian. (1982}

UNESCOAUNEP: Raiver anpubts to the West and Central  African  mamine
envaronmant, {1982)

IMCO/UNEP:  The status pf o1l pollution armg oil poilution contrcl W tne
#est and Central African Region. (1982)

IAEA/UREP:  Survey of tar, oil, chlofinated HNydrocarbons and trace mebal
pollution in copastal weters of the Sultamate of Oman. (1982)

LUN/UNESCO/UNEP:  Marine snd coastd) arsa developmsnt in the Essi African
reginn, (1982

UNIDO/UNEP: TIndustrial scurces of marine ond cosstal pallutlon in the East
African reqgion. {(1982)

FAO/UNEF: Marime pollution im the Cast Africes region. [(1982)

WHO/UNEP: Bublic neslth problems in ihe ¢oastal zore of  the Fasbt Africsn
regian. {19H2)

IMD/UNEP: O:l pollution conmtrel in the Eamb African region.  (1982)

IUCN/UNEP:  lonservatisn of coastzl and asrine ecosyatems snd livieg
resources of the East African reqlon. (1982)

{NEF: Environments]l proeblema of the Emst Africen region. (1982)

M. FATHMARAJAM: Pollution snd the marine arvirommant in the Indien (Qeean.
(1582

UNEP/LERAL: Development snd envirarment in the Wider Carisbesn Regiorm: A
Synthesia, (1342}

UNEP: GSuirdelines ard pringiples for the preparatian and implsmentation of
somprenensive  sclyon planz Por the protection and develupment of marine and
goastal areas of regicnal seas, (1982)

GESAMP: The healtn of the ocesns. (1982)

UNEPF: Regionsl Seas Programma: §snisiative sibmnsdku fim o e o
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UNEFs Regional Sess Programme: wockplan, (1582)
INEP: fegionel $=2as Proqramme: Compendium of projeets. (19B2)

CRPS/UNEF: Action Plan far the protesction of the sarine environmest and
coastal mreas of the Snubth-Ezst Papafis. {1983)

CPPS/UNEP:  Sources, levels and effects of marire pollution in  the
sputh-Ezgt Pacifie. (1983 (In Spanish only)

UNEF: Rmgional Seas Programme in Labin Ameripa and Wider Caribbeen. (1983)

Fa(/UNESCOZIOC/WHD/WHOZTAEA/UNEP:  Co-nrdinated  Hagiterrsnsan  Pollution
Monitoring and  Researsh  Programme (MED POL) -~ Phass 1:  Programme
Deseriptinn.  (1883%

UNEF: Arckion Plan for ths proteckion and development af bthe merine and
coagtal areas of the East Asisn Region. (1983)

UNEP: Marine psllution. (1983)
NEP: Aption Plan for the Carabosan enviromment programme. (1583)

UNEF: Acktrxen Plam for tre protecticon engd devalopment of the msrvine
envirorment snd gpastal sreas of Lhe Wast and CLentral ifricen Region,
(1983}

UNEP: Long~term prog-meme for pollutian monitoring and research in  the
Maditsrranesn (MED POL) - Phase [I. {1983}

SPC/SPEC/ESCAF:  Action Plan for mansging the natural resourzes  and
envarorment of the South Facific Region. (1983}

UNDIESA/UNEP: {(csan energy porsntial of the wast Afraaan Region. (1983)

A. L. DAML and I, L. BAUMGART: The state af the enviromment im  the  South
Pecifie. (1983)

UNEP/ECE/UNIDO/FAQ/UNESLO/WHMD/IAEA: Pollutents From land-bgsed sourcess in
the Maditerranesn. (1%9083)

UNDIESA/UNEP: Onshore ampact af offphore 61l snd matural geg development in
the Wast Africzn Region. {1383)

-

UNEP: Action Plan for the protection of tne Nediterrsmean. (1983)

UNEP: Agtion Plan for the protection of the marine environment and the
vasstal areas 4f Bahrain, Jren, ireq, Kuwait, Oman, Qatar, Ssudl Arabis and
the Unitsd Arab Emirstes. (1983}

UNEP/TEPAL: The state of marine pollotiosn in the wWider Caribbesn Region.
(1933)

UNDIESA/UNEP: Envirommental manzgement problemg in resource uytilization and
syrvey of respuross in the Weet Afriecsn Region. (1943}
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