i) REGIOMMAIL

UNITED NATIONS ENVIROKRMEKT PROGRAMME

Coastal and marine
environmental pmblem of

the United Republic of Tanzania

UNEP Regional Seas Reports and Studies No, 106




Note: This document was prepared by the Dceans and Cpastal Areas Programme Activity Centre
(OCA/PAC) of the United Nations Enviromment Programme [UWEP) under project FP/5|02-B6-07 as
2 contribution to the ymplementation of the Actlan plan for the profection, managemsnt and
development of the marine and coastal! environment of the Eastern African Reglon.

The designations employed and the presentation of the materiai in this docament do not
imply the expression of any cpinion whatscever on the part of INEP concerning the legal
statug of any Siate, Territory, city or area, or of itz awthorilies, or concerping the
detimitation of its Front)ers or boundaries.

For bibljographic purposes this document may e cited as:

IWLP:  Loastal and marine environtiental problems of the United Republic of Tanzania. UNEP
Regional Seas Reports and Studies Np. 106, UNER, 1989,



PREFACE

The Goaverrwent of the United Republic of Tanzania approached UNEP i late T98T with a
request for assistance in assessing the coastal and marine environmental problems of the country
and n drawing up & mational action plan For the protection, management and development of its
marine and coastal enviromment.

In response te bthis reguest, and in close co-operation with the Tanzanian Hational
Environmental Mamagenent Gounci) {NEMC), a mission was organized by UMEP. The terws of referance
of the mission was bo:

- review the status of the Wnited Republic of Tanzania's capabilities in the field of

marine sciences including the identification and description of national institutions
arghged in marine science amt pollution studies:

- survey (oasta) and marine )iving resources;

-~ identify specias, habitats an ecosystems that may reguire protection in arder ta:

(i) mwaintain essential acological processes amd Yife supparting systems and the
preservation of genetic diversity;

{ii) ensure the sustainable ubilization of tiving resources;

jdentify possible sites for the establishment or improved management of speciaily
protected areas such as marine parks and reserves;

- tdentify major sources of marine and coasta) pallution and assess the present levels of
marine poliution in the coastal areas including jdentification of changes in the
environment. that may be ascribed to pollution; and

~ make am inventory of major ongoing and planmed development activities which have or may
have an impact on the quality of the coastal and marine environment.

The surveys were undertaken in late 1987. They were carried cut in consuttation with local
experts, to ansure that proper corsideration was given to local, regional and natioral problems
and priorities in the drafting of the Natjonal Action Plan.

The report consists of a summary describing specific coastal and marine envirormantal
probtems of the United Republic of Tanzania such as, coral reef destruction, mangrove cutting,
fisheries cver-gsploitation and unnecessary intrusion in and disturbance of marime reserves. This
summary s based on six sections oo various regions of the United Republic of Tanzania, with their
findings and recommendatiions; and of & proposed Action Plan for the protection, management and
develapment of the marine and coastal envirpoment of the United Republic of Tanzania, deweloped in
the context of the regiona) Action Plan for the Protection, Management and Development of the
Marine and Coastal Environment of the Eastern African Region.

Ir. N. Pearson {Institute of Marine Science in Zanzibar} carried out the surveys and wrote
tha six sections of the report. Mr. P.K. Akiwumi prepared the consolidated report. The
assistance of the national avthorities and counterparts of the United Republic of Tarzania is
grateful 1y acknowledged.
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A. PHYSICAL ENVIRONMENT

Tanzania 1ies south of the equatar between the Great Lakes [victoria, Tanganyika and Hyasa)
and the Indian Oceen, stretching from the barder of Kenya to Mozamhique. There are five coastal
regions: Tanga, Dar es Salaam, Coast, Lindi and Mtwara. The coastline stretches 800 km along the
Indian DCean From the Kenyan to the Pozambiquan border with a 200 nautical mile (pm) wide
Exclusive Economic Zone. The coast has a very narrow continental shelf wvarying from approximately
3.2 nm wide to a maximem of 34,5 pm &b areas arcund Mafia, Janzibar and Pemba [slands. The
eoastline is primarily characterized by sweeping sand beaches, rocky outcrops, ard developed
fringing coral reefs and is also punctuated by extensive growths of mangroves particularly near
the mouth of larger rivers (L.Berry, 1980).

1.  GEOMORPHKHOGY OF THE COASTLIRE
The coastiire of Tanzania can be divided into three main categories, these are:
{}) indented coastlines with off-1ying r'eefs. ard islands;
{i1) shaltow bank coastlines, Jittlte indentations with off-}ying large islands;

(i1i) indented coastlines with nzrrow shelf Fringing reefs with desp oceanic waters to
seamard.

From the Kenyan border southwards to Pangani the coastline is indented with aff-lying reefs
and islards with shelves extending to the western coast of Zanzibar [Figure 1, annex X).  From
Dar &5 Salaam (Ras Ndege) to Ras Buyuni the coastline i3 indented with parrow shelf fringing reefs
and deep ngeanic waters to seaward. The coastline from Ras Buyuni to Kilwa Masoka (Ras Tikirini)
is a bark area of deltaic origin indented by deep channels and interspersed by coral reefs {patch
reefst and coralline islands of pleistocens origin. This area is influenced by the Rufili rivers
north and south deltas depositing sediments of alluvial origin amd by carbonate sediments of
reefal origin. South of Mafia island and to the east of the southern delta of the Rufiji is a
hank and patch reef area extending 76 om %o a series of islands 1o the east: Okuza, Myuni, Limbi,
Fanjore and Songo Songe. A1l the islands are fronted by extensive fringing reef formaiions. The
100 fathom lipe (600 Ft or 300 m) is located immediately to seaward of these islands and
approximately 2 nm to seawsrd of Mafia and Zanzibar. The M0 fathom line can be 4 nm offshore in
the latter. South of Kilwa the coastline is indenbed with a narrow shelf, froated by fringing
reefs; with the 100 fathom line Jying 1 to 3 mm offshore. From Mtwara to Ruvema {Mosambigue
border? the coast)ipe is a - narrow bapked area fronted by fringing reefs and islands leading to the
Ruvuma estuary south of Ras Matupda.

Pembd (Figure 2a, annex X} is a true oceanic island surrounded on all sides by deep oceanic
waters with a maximen depkh of 546 rtathoms (3,276 ft or €30 m) in the Pemba channel which
separates the island from ihe maintand coast. The east coast of the istand comsists of a narrow
fringing reef with the 100 fathom line lying 1 to ¢ rm offshore. Setween Ras Kiuyu to the north
and Ras Upemba to the south, tow lying pleistecens reef structures are found along the foast with
three breaks fronted by low islands well covered by undisturbed mangrove forests.  The soulh
consists Of a drying bank and a series of coral istaods {pleistocene} to seaward with the coast
gropping off very rapidly to 200 fathoms less than 1 o offshore. The west coast is a unigue
indented coastline fromted by ltow Tying cora) islands and fringing reef formations which are
dissected by five passes characterized by high water Flows during the ebb and flood tides. The

area contAined within these reefs and islands consizt of patch reefs and seagrass beds bordeced by
dense margrove cover,

Zanzibar [(Figure 2b, &nned X} corsists primarily of an exposed pleistocens platlform backed
by an extensive bank formation 0 the mainland of Tanzania. There are ng Fivers n fangibar,
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Sevaral islands of pieistocens coral origin can ba found to the uest, thay are Kagandiko, Chapani,
Changa, Bawi, Chumbe, Kmzle and Pungume, To the nrorth 1ies the island of Tumbatu. It may once
hawve been attached to the main island but is now separated by & channel 1.5 to 3 o wide with a
maximum depth of 8 fathoms and a minimum depth of 1 fathom. The éast ecoast i: generally straight
an 2 northwest-sgutheast axis. To the north js a small pleisiocene coral Jsland {Mnemba)
surrounded by extensive coral formations and deep water to seaward. AE Chwaka there is a large
enbayment of shoaling water. The bBay is covered primar-idy by Thallassia and Thallassodendron and
is surrpindad by mangrove forests on its samthern fringas. From Ras Nungwe to the north and Ras
Kizimkazi ta the south, the coastiine is fronted hy a fringing reef. Thit it a high energy reef,
backed by & sma)]1 back reef/lagoon system that may dry at Jou water springs. Ko information was
avatlable on the geomorphalagy of Mafia Tsland.

2. CLIMTE, CURRENTS AMD NYDROGRAPHIC CONDITIONS

The primary influencing factors affecting the elimate, eurrente and hydrographic conditiens
of the goast of Tanzania are the seasonal monsoon wisnds {Figure 3, annex X). The climate of the
region may be described as moderately warm trapical.

Between the months of May and November the monsoan winds known as the southeast brade wings
approach the coast of Tanzania from a south, sostheast direction. They are Ehen defiectad alang
the coast in a northerly direction, Besides the incidental copwentional pracipitation frequently
associated with the coast and islands, [Figure 4, annex X}, rainfall pattern is closely associated
with the southeast trade winds which hicws over a large bady of water, {Indian Ocean), and has the
greatest impact on the region. Most of the moisture carried by the winds falls in the southern
and central parts of the East AFrican coast amd is depleted of much of }ts moisture by the time it
reaches northern Kenya angd Somalia. Between the months of December to April the prevaiiing
monsoonal winds, are from the northeast. These northeasterly trade winds are priscipally
coptineptal in pature and therefore relatively dry srxcept for the maisture picked up in Ehe
narthern [ndian Ocean and the Arabia Sea. NWortheastarn Tanzania benefits from the water deposited
by these winds, Because of the effects of the two trade winds and Tanrania boing close o the
eguator it has one long and one short rainy season.

The principle oesah currents affecting the Tanzanian coast are the South Equatorial Current,
the East African Coastal Current ard the Soma? Current (Figure 3, annex X). As the South
Eguatorial Current approaches the African centinent it splits o form %wo coastal curvents, the
Mozambique Current which flows southwardt ard the Fast African Coastal furrent (EACC) which
deflects along the African continent Flewing northwards.

Botwean the monthe of May to November the EACC ¢ under the strong influanca of the
sostheast btrade winds which causes it %0 Flow northeards. The curront continues to flow along Ehe
Somali coast but due to strong offshore winds north of the equator resulte in the uwpwelling of
cold nutrient rich water. The northeast trade winds generates the southward Flowing Somali
current which weets and reverses the EACC. The currents defiect to the east wswally at ar Jjust
south of the equator [Newell, 1957,

It has been found that inshore coastal faatures such as banks, reefs and islands all
irfluerce the Flow of the EACL, creating saddies, vorteses and Jayer counter currents all within
the dapth of shallow biological featuras, Harvey (1977), Hewe)1 (2957), Mwaipopo fin prass).

The temperature of the coastal waters average at 279C but may reach 259C during July to
Septamber and rise to 280C to 299C ia shallow areas during January %0 March, The average
value of salinitiss wac measured at 34,5000,

To date, there has been np Study of the mixing characteristics of the Rufiji watars and that
of other nmajor rivers with off-1ying saline coastal waters - and the patterns of sedimeat fallout
along the Tanzanian 1ittoral. There is a meed far such Studies to be undertaken in order to
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B. SPECIFIC MARINE ENVIROKMMENTAL FEATURES AND PROBLEMS

1. ASSESSMENT OF THE CIBMDITIONS OF THE MARIWE ENVTROMMENT
1.1 Corzl Reefs

Fringing reefs are the main characteristic reaf formation of the Tamzanian coastlipe. Oue
ta the narrowness of the continental chelf all the coral raefs of the reglon are ciose to land ard
as 2 result are strongly subjected to natural and human influences and are particularly vulnerable
te changes in 1and use and coastal development.

The coral reafs of the United Republic of TFanzaniz showed severe damage due to the use af
explosive fishing technigues. The extemsive and continued practice of this fishing method has
reduced much of the substrate nomally suitable for recolonization to unconsolidated rubble. This
rubble is now colonized exiensively by soft corat species inhibiting the poszible settiement of
the more energetically important scleractinian species.

The soft coral species having a faster growth rate temd to reduce available substrate for
settlamat and avergrow Juvenile colonies. [In severely damaged areas, soft coral cover was
estimated at &0-80%. The areas contained by Msasani bay to the south and northwards to Ras
Kirimoni %s one example of a reef area being subjected to continuous explosive Fishing, up to
three impacts per bour were observed. The use of explosive fishing techniques is carried out
quite openly during daylight hours and fn close proximity to residential areas. Action i3 seldom
taken to prevent this activity.

Explosive fishing does not only cause divect destruction to the reef. When used on samd
areas adjacent to patch reefs considerable volumes of <ediment are 1ifted which then settie
heavily on the adjacent caral. Mortality of corals dve to smothering by sediments was observed
with high reef mortality due to this method an the reefs of Dkuza 1sland. Thérs are areas,
however, where no explosive fishing activities hawe been reported such as in the reef and bank
areas south of Mtwara, From Ras Msamgamku to the Ruvuma river. The general reasoms given for the
increase n explosive fishing are the shortage of fishing gear available and Ehe noticeable
decrease in availahle fish stocks whep traditiomal fishing methods were used. The coral divarsity
ts, however, good but the cover s low, with no major fram building coral observed in Tt
Juvenile stages.

Damaor tno the reef atteibuted to explosive Fishing 5 also increased bv manarove poles.
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