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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.

Damage to the reef attributed to explosive fishing 5 also increased by mangrove poles,
crushing and abrading coral surfaces on certain reefs., Mangrove poles are cut il1tegally as in the
centre of Xarange istamd and transported by canoe and then unloaded onte the reef n heavy
weather. in additien, the reefs have been subjected to storm surge damage. It has been suggested
that through the use of explosive fishing technigques the reefs have been altered and that damage
due to storm surges has increased dye to the movement of Fractured colonies that then impact
Tiving colonies. Further damage has been due to anchoring techniques smployed by artisanal
fishermen. Fishermen using anchors carved frar Vimestone [Pleistocene coral reefl crush and drag
colonies when anchoring ower their fishing grounds. As the anchors drag on the substrate, they
push coral rubble bafore them which then fall down the fore reef slope damaging desper corals
which woutld ptherwise be immune o the immediate effects of explasive Fishing.

The Tanzanian coral reef: ard tida)l flats suffer further damage from reef watking by
fishermen at low tide. This constitutes an important element of the artisanal fichery for
molluscs and cctopus. In the Tanga region, Niule reef was obseryed to be under intensive Fishing
pressure during low tides with 30-40 fishermen cbserved searching for octopus and moltusc species
both day and nmight. Artisana® fishing itraps have alse caused damage to the coral reefs, The
traps are being selectively dropped on or in the wicinity of Yiving coral., Fram Ras Buyuni to
Samanga in the Coast region, artisana)l fishermen have constructed fixed traps throughout the
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intertidal area, an avarage of 21 traps wers counted in & 0.54 am area. Fishing pressures have
also upset Finfish fauma which hags resulted in am increase of herbivorous species.  The
Dommacantrits and Chaetodun spp, have graed on coral surfaces Jeaving lesions which are causing
bacteria? infection and mortality of the coral Montastres spp. and Favia spn.  In some areas such
a5 Mesald Island reef TOX of these geners have been infected. Beach setning operatisns have aiso
been pbterved to faute damage to the hottom fauna.

The resf structuras of Chale hay iz unique and maintaine 2 good diversity with 32 genera
observed. Although thare was no cbserved damage which could be attributed to explosive Fishing,
there was a scarcity of finfish spanies which supports the view that these areas are being
averfishad using traditional artisana? fishing techniques. Oamage o islands and thair ecosystems
by transient fishermen who have sracted temporary cawps thereby destroying the natural vegetation
aml causing erosional prohlems were also cbierved. Tha important nesting sites of turtles on
Okuza island have betn destroyed by the presence of these transient fishermen.

The indiscriminate extraction and unregulated colleection of coral species and shells by
tourdsts and for trade and axport and the removal of mascive frame building corals Porites spp and
Farona spp, for the production of 1ime or Far the use of construction material has also
contributed to the destruction of these. ecosystems. In the Coast region, coral is either burned
to produce lime or is broker to be used A5 a building material. Shed) and coral collectors from
Miwara are to be seen constantly on Myani iszland. She)) dealers have Tecrative export markets in
Hong Kormg, Japan, India, #. Germany, China, Canada, Singapore, France and the United Arab
Emirates.

Aeef mortality as observed in the Tanga region may also possibly have been due ta the
presence of Acanthaster planci {Crown of Thorns Starfish). Seven species of Atanthaster were
abserved in larger numbers than on any other coral resf surveyed in the UnSted Republic of
Tanzania. tkwmever, it has been reported that localized popuiation explosions of Acanthaster have
occurred ia Zanzibar, the most recent being in 1979. -

The reefs have also been subjected to heawy sedimentation which may account for the decreaze
in coral cower with the increase in depth. It was ohserved that colonies with surface lecions
were unable to clear sediments adequately, while thase uninjured colonies wers well cleared of
sediments, The jncrezse in sediments alse reduce 1ight penetraticn on the back reef areas.
Between Ras Suyuni and Koma island in the Goast region patch reefs -are infrequent due tn high
sediment and turbidity levels. Howewer, to the west of Pange, 1iving carals did not thow sediment
accuiytation although the sediment Yoad was high., These coral colonies sesn o have adapted to
Towr 1ight levels. The increase in sediments along the coast and from rivers has been dus to saml
extraction in beach areas althvogh prohibited, and to the destruction of the natural vegetation
within the coastal drainage basin.

There are no major industries in the Coast region. The fau small scale industries that do
exist have not created a pollution problem. However, the other regians have serdous pollution
problems. The area from Ras Kan Kadya to Ras Mdege has the most serious Jevels of pollutien both
urban and industrial in the tnited Republic of Tanzania. The affect and sources of poYlution will
be discussed in detail in Section B.2. :

1.2 ~ Mangroves

Mangroves are characteristic littoral plants (trees or shrubs) occupying estuarine areas,
bays of islands, and sheltersd tropical coasts. “"Mangrove forest” as they are sometimes refarpod,
serve as A habitat for a guod wariety of fauna and Flora and also as a hresding, surcery and
faeding ground particularly for crustaceans. The axtensive mangrowe forests in Tanzania occur
mainly in the deltas of main rivers Tike the Rufiji and Pangani (Figure B, annex X),

It was phserved that in alf the mangrowe areas surveyed alang the Tanzanian coastline

Inrloudime  &lka  fo1-—d- oy T
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B, SPECIFIC MARINE ENVIRONMENTAL FEATURES AND PROBLEMS

1. ASSPSSHENT OF TME COMDITIONS OF THE MARINE EXVIROMMENT
1.1 Cora) Reefs

Fringing reefs are the mazin characteristic reef formation af the Tanzanian ceastlipe. Due
to the narrowness of the continental shelf all the coral reefs of the region are close to land and
as a result are strongly subjected to natural angd human influénces and are particularly wulaerable
to changes in land use and coastal deyelopment.,

The corat reefs of the United Repubiic of Tanzania showed savere damage due to the use of
explosive fishing technigues. The extensive and c¢ontinued practice of this Fizhing method has
reduced much of the substrate normally syltahle For recolarization to unconsolidated rubble, This

rubtle 5 now colonized extensively by soft cora! species inhibiting the poszible settlement of
the more energetically important scleractinian species.

The “zaft caral species having a faster growth rate tend ta reduce avallable substrate for
settlement and overgrow jovenile golenies.  In severely damaged areas, soft coral cover was
estimated at €0-A0%. The areas contained Dy Msasani bay t4 the south and northwards to Ras
Kirimani is one example of a reef area being subjected to continupus explosive fishing, up to
three impacts per hour were observed. The use of explosive fishing techniques is carried out
quite openly during daylight hours and in close proximity 1o residential areas. Action iz seldom
taken to prevent this activity.

Explosive Fishing doas not only cause direct desiruction to the reef. wWhen usad on sand
arcas adjacent to patch reefs considerable volumes of cedimant are Jifted which then settle
heavily on the adjacent coral. Mortality of corals due to smothering by sediments uas observed
with bigh reef mortality due to this methad on the reefs of Dkuza Island. Thera are areas,
however, whera np explasive fishing activities have been reported such as in the reef and bank
areas south of Mtwara, from Ras Msamgamku to the Fuvoma river. The general reasans given for the
increase in explosive fishking are the shortage of fishing gear available and the noticeable
decrease in available fish stocks when traditiona® fishing mebhods were used. The caral diversity
s, however, good but the cover is low, with no major frame building coral observed din its
juvenila stages.

Damage to the reef attributed to explosive fizhing 15 a)se increazed by margrowe pales,
crushing and abrading coral surfaces on certain reefs. Rangrove pales are cub illegally as in the
centre of Karange lstamd. and transported bty cahnmoe and then unloaded onto the reaf in heavy
weather. In addition, the reefs hava been subjectad to ztorm surge damage. It has been suggested
that through the use of explosive fishing techniques the reefs have been altered and that damage
due to storm surges has increzsed due to the movement of fractured colonies that then impact
living c¢olonies. Further damige has been due to anchoring techniques eoplayed by artisanal
fishermen. Fishermen wsing anchors carwved from limestone (Pleistocens coral reef] crush and drag
coloniés when anchoring over their fishing grounds. As the anchors drag on the substirate, they
push coral rybble before them which then fall down the fore reef slops damaging dbeper corals
which wolld atherwise be immune to the immediate effects of explasive Fishing.

The Tanzanian coral reef: and tidal flat: suffer further damage from reef w2lking by
fishermen at low tide. This constitutes an impartant element of the artisanal fishery for
malluses and occtepus. In the Tanga region, Niule reef was obseryed to be under intensive fishing
pressure during low tides with 30-40 Fishermen gbserved searching for octopus and mollusc species
both day and night. Artisanad fishing traps have alsp caused damage to the coral reefs. The
traps are being selectively dropped on or in the vicinity 4f Yiuing coral. Fran Ras Buyeni to
Samanga in the Coast region, artisapal fishermen have constructed fised traps thraughout the



fntertida)l arez, an average of 2! traps were coyntad in a 0.54 nm area. Fishing pressuras have
also upset Tinfish fauna which has resulted in an fincrease of herbivorous species, The
Dommacentrus and Chaetodun spp, have grazed an eoral gurfaces Jeaving lesions which are causing
bacterial infection and mortality of the coral Montastrea spp. and Favia spp. In some areas such
as Masali Island reef 70X of these genera have bsen infectad., Bmach seining operations have also
been cbserved to cause damage to the bottom fauna.

The reef structures of Chale bay is whigue and maintaing & good diversity with 32 genera
observed. Although there was no cbserved damage which caultd be attributed to explosive Fishimg,
there was a scarcity of Finfish species which supports the view that these argas are being
averfished using traditional artisana] fishing techningues. Damage to sTands and their ecosystems
by transient fishermen wht have crected temporary camps thereby dectroying the natural wegetation
and causing erosional problems were alsp ohserved. The important nesting sites of turtleg on
Okuza sland have been desirpyed by the presence of these transient fishermen.

The indiscriminate sxtraction and unregulated collection of coral spacies and chells by
tourists and for trade and export ard the removal of massive frame building corals Porttes spp and
FParona spp, for the production of Time or for the use of construction material has algo
contributed to the destruction of these ecosystems, In the Coast region, coral is aither barned
to produce Yime or is broken to be used as a building material. Shell and coral callectors from
Mtwara are to be seen constantly an Myan! islamd. Shell dealers have lurerative axport markets in
Hong Kong, Japan, India, W. Germany, LChina, Canada, 3ingapore, France amd the United Arab
Emirates, '

Reef mortality as observed in the Tanga region may alsp passibly have hean due to Ehe
presence of Acapihaster plamrci (Crown of Thorns Starfish). Seven species of Acanthaster were
observed in Targer numbers than on any other coral reef surveyed in the United Republic of
Tanzania. Howewer, it has been reported that Jocalized population esplesions of Acanthaster have
octurred in Zanzibar, the most recent being in 1979,

The reafs have also been subjacted to heavy sedimentation which may account for the dacrease
in coral cover with the increase in depth. It was observed that colonies with surfacs lecions
were unable to clear sediments adequately, while those sninjured. colomies were wel) cleared of
sediments. The increase in sediments 2)so reduce 1ight penetration on the back reef areas.
Between Ras Buyuni and Koma island in the Coast region patch raefs -are infrequent due ta high
sadiment and turbidity lewe?s. Howewer, fo the west of rPange, Tiving coralds did not show sadiment
accumulation although the sediment load was high. These cora? colonies seem to have adapted to
tow Tight levels. The ifncrease in sediments along the coast anc fram rivers has been cue to sand
extraction in I:leach areas although prohibited, and to the d!structmn of the naturat wegetatioh
within the cpasta) drainage basin.

There are no major industrias in the Coast region. The few smal} scale ndustries that do
exist hawe not created a pollution problem. However, the other regions have serious poflutian
probiems. The arez from Fas Kan Kadya to Ras Mdege has the most serious levels of poliutian both
urban and industrial in the United Republic of Tapzania. Tha effect and sources of pollution wif)
he discussed in detail in Section B.2.

1.2 Mangroves

Mangroves are characteristic littoral plants (treas or shrubs} occupying estuarine areas,
bays of islands, and sheltered tropical coasts. *"Mangrove forest™ as they are somotimes referred,
serve a5 a habitat for a good wariety of fama and flora and also as a breeding, nursery asd
Feeding ground particulacly for erustaceans. The extepsive mangrove forests in Tanzania occor
rn_ain'iy in the deitas of main rivers 1ike the Ruftji and Pangani (Figure 8, annex X).

It was pbsarved that in all th& mngrmre arens suﬂ!ered a'lurng the Tanuman cuastllna
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material, firewood and also ax fuel for the salt industry. Mangrowe arsas in the urban regions
are not only subjected to cutting which has led to coastal erosion, but also to erban and
industrial- potlution. Industrial and cevelopment Zones have besn planned in areas fronted by
mangrove forests yet no treatment facilities have been placmed, to dea) with the effluent
discharged aven from exicting inductries into water courses lpading to mangrove areas.

Sait production is the major industry -associated with mangrove areas in Tanzanta. In the
Tanga ragien this is primarily associated with the combustion technique. It has bdeen estimated
that these operations carried out by small artisanal onits spread over the entire coattal areas
consume and remove the equivalent of 25-3D% ywart of mangroves otherwise destined for use as
firewood in the Tanga Regian.

On the islands including the mangrove areas of Mafia, no serious cutting was chesrved, Five
species of mangrowe Following marmal successional patterns from share to the seaward edpe, were
pbserved at Chole Bay and south of Rac Meambi. The dictriet affigciale at present on Mafia have mo
policy to follow regarding mangroves. '

Tha major mangrowe areas of the Rufiji Delta cover a reported area of 1,000 e  The
cutting of thess mangrove foresis were observed towards the interior where forest areas have bean
remowed to make room For rice and salt production. It is, howewer, i1legal to claar further areas
for these purposes without licence but existing itclated areas seem ta be axpanding due to the
difficulty in, and lack of, enforcesent. Reports From the Uniwersity of Dar es Sataam indicate
that pesticide use of DOT s high in the Rufiji Delta rite production areas, Furthar
investigation is required to assess tha long term effects it may hawe on the area and whether
other insect control options exist.

Gf the twa mangrove areas identified in the Dar es Salaam region, thers has been sewere
cutting in the Kunduchi area. The inner Dar es Salaam mangrave area is in better condition with
larger specimens and 2 graater diversity (3 species were obserwad). However, thase mangroves are
subjected to continuous urban pollution wasta flowing from the Yembo River, chemical waste from
the Changarhe area, oil spillages from the refinery at Kigamboni and ship oil and waste from the
harbour.

Mangrove areas in the Lindi regiom have alsa suffered similar consequences as previously
described, It became apparsnt durimg the survey that although the fvision of Forestry under the
Tanranian Ministry of Hatural Resouwrces and Tourism consider a2}1 mangrove areas to be forest
raserves, the Ministry of Industry promotes regicnal dewelopmoens by issulng licences to operate
szlt works without consulting the Diviston of Forestry as to the selection of sites. It iz claar
that thare must bhe affactive liaison between the two Ministries in this ragard. The coattal zone
of Penha is well cowered by mangrove forests of mixed species. This area is not under heavy
cutting pressure and licences are issued for selective cutting for parsomal ase in ona of three
areas in rotation every 5 years,

1.3 Seagrass bods

seagrass Beds were fourd in 211 bays and on the western side of a1l reefs and islands lying
off the mainland of the Yanzanian coast. The dominart gerera found along the Tanzanian coast and
islands are Oyeodocea, Thallassla and Thallassodendrom which are all subjected to  heawy
traditional artisana) fFishing technigues. These include bottom traps and beach seins as well as
explosive fishing techniques, causing considerable damage to bottom flor: and fauna. The damage
caused by axplosiwe fishing carried out an seagrass areasz, unlike coral areas, is restricted to
compact craters with 1ittie apparent damage to adjacent arsa=. The lack of a hard substrate
allowms shock waves to pass unimpeded whilst the coral substrate forms a barrier amd it thus
damaged, The diversity and density of fish species normally associated with seagrass arsas were
absent in &11 the areas. This is evidence of extensive fishing pressure. Apart from ihe genera
of seanrass ohserved. all coral areas and drying reef flats were covered extensively by Sarqassun
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Samples of Fuchamd were also observed, sugqesting the possibility bf a natural stock of Euchema
available for maricdlfure develapment prograpmes in selacted emhaywments.

1.8 Fishwries

In the United Republic of Tamzania the marine fisheries ara sti11 malnly artisanal. Fishing
actirities are concentrated Jnshore and around the dslands of Zanzibar, Pemba and Mafia
{Figure 10, annex %),

In Yanga reyion, artisanal fishing has contribyted to the severe degradation of the marine
enviromment with reduced catches already apparent {Table 1, annez IX). Data from the Statistics
fathering Programme of the Fisheries Division in the Ministry of Natural Resources and Tourdsw
show that there has been a decreasa in catch with an increase in fishermen and fishing gear from
98T to 1986 (Table 2, anmex IK}. There has also been a shift in the type of fish caught from
inshore demersal fish normatly found on reefs and coastal areas to pelagic specles migrating in
the offshore fishing grounds. This data corrcborates the observations made of the low density and
divarsity of resf fish species.

Artisanal fishing ic an important activity of the coasta) population. In the Coast region
there has boen 2 reduction in the number of registered artisana) fishermen and catch. Data from
the Statistics Gathering Programme of the Fisheries Divizion show that shere has been a shift away
fram gill-netting towards share-netting operations {Table 3, annex IX}. This indicated the
greater effort that has boen made in catching high value pelagic species. The two main prawn
fishing grounds in the United Republic of Tanzania are found in the Coast region. These areas are
Bagamoyo and the areas adjacent to the Rufiji Delta, the problem associated to these Fishing
grounds is that ne stock assassmemt have been made prior to fishing licences being issued to
foreign operators (Table 4, annex 1¥].

A Kenya based fishing company is presently fishing on the Rufiji grounds an average of 21
days per manth amd may te Tanding up to 1 ton of prawns per haul. Inconsistencies have arisen as
to the methods employed by this company amd as to the distribution of their catch. At present
thetr catch is not being made avaiiable to the Yocal population as stipulated in their licence
areements.

The labster fisheries in the region is extensive and i5 carried ocut by local artisanal
fishermen and small scale commercial operators From Dar es Salaam. There are no regulations
concerning this Fishery and no stock assescments have heen made, The unregulated fishery of
turtles, which iz illegal, and the capture of edible Holothurian {sea cucumber) species are also
baing carried aut.

The data from the Fisheries Statistics of the Dar ez S5alaam regiom althourh incomplete,
suggest that there is a high density of regizstered fishermen in the region and that a large
proportion of the landed catch consists of pelagic species. In 1984, pelagic species accounted
for- 22,19% of the landed catch, while in 1985, it increased to 26.35% reflecting the increase in
fishermen. The fishing effort in the Dar es Salaam region is represeated in (Tabias 5, annex IX),
but is incomptete and the differemces suggest inconsistencies in the data gathering process. It
is therafore clear that an independent survey is required.

The Lindi region having no inshove bank areas but a narrow Fringing reef system has, as a
result, fewer navhers af registered artisanal fishermen. Although data is collected on a regular
basis by the Statistics Gathering Programme of the Fisheries Division, it was reported that the
data gathering system was inaccurate -and thus rendering the catth dat: prasentsd unreliable.
{Table 6, anrex [X}. An ‘indeperdent survey of the Lindi region with regards te fishermen, catch,
type and nmber of fishing gear used 35 essential.



As #n the Lindi region, the data avaitable for the Mtwara region, (Table 7, ammex IX), is
inconsistent and unrelishle., An independent survey of the region's fishermen, catch, type and
numbar of fishing gear wsed s requirved.

In Zanzibar, fish protein accounts for approximately 90% of the annual intake of animal
pratein. Due to the high censomption of fish by the general population, it has been Government
policy t¢ increase the supplies of fish by wncouraging the development OF the artisanal fishing
sector. This poYicy has been implemented by making fishing gedr and outboard motort avallable to
fishermen and by developing a distribution infrastructurs o maks the catch available to the rural
population, The Govarnment in addition, sesks 4o stabilize prices at a low lewal and prowides
storage facilities for fish [(matnly sardines and mackerel) caught by the State Fishing campany
(ZAFICH). FAFICOD operates a small fleet of commercial wessele with a modest cateh (1A% tonnes
during the firet quartar of 1987} The statistica) daty collected at designated landing sites
{Tahle B, annex IX) by the Ministry of Marise, Taurizm and Farestry do not give detalls of species
caught which makes it difficult to assess tha importance of the varicus species caught. However,
tha main types of fish caught are demersal fish (hreams, parroifich, emperors, snappers, mullsts,
groupers, sharks, rays etc.) which are caught with hand ¥ines, traps and nets; the small pelagic
fish {sardines, anchovies amd mackerels) which are caught with purse seimes, scoup nets and beach
seinas and the larger pelagic fish {tusa, kingFish, rainbow runner, sailfish, marlin, etc.) which
ara caught by 1imes, drift gill nets and pursa seines (FAQ, 1987).

The artisanal fishing pressure is substantial particulaely with the incraase in both fishing
vessels and gear. It was noted that in l1ipe with the Boverrment's policy prokibiting their use,
there was a temporary decrease n the number of beach seimes in poth Zanzibar ard Pemia.

Diher fFishing activities include the destructive method of shell collecting carried out om
all the coral reefs of ranribar amd Ppmba, and the sea cucumber harvesting, but no assessment of
stocks have been carried out. It ic, however, important that this be carried out in arder to
ASSess resource potential and to assist in the formulatton of management policies.

1.5 _ Marins Maweals

The marine mamal Ffama of the East AFrican region is npt well known. On the whole, there
are very few existing records on the subject matter.

During the survey, targe schools up to S0 to 7 common porpoises were observed off Eindi
Bay, however smaller groupts oh to 10 porpoises were COTMONIY sean. TYhere were no reportsd dugong
in the region although they were expected to be Seen in the Kilwa zrea. Marine mammals are not
commonly taught in the Tanzanian waters.

A6 Marine Retkrees

For a 1ist of tha existing maripe ragerves alang the Tanranian coastline sea armes ¥II.

An Tnventory of marine reseurces and habitats of the ragions contasned in the ACtion Plan
will identify areas guitable as genetic reserves amd protecited areas. Thege areas may serve as
ganetic pools for the resettlement of damaged areas and the Iimprovement ef the fisheries
patential. The necessary- legislation to estahlish such sitex when ldeptified already exists
(annex WIL1), Otker areas suitable for establishment as veseryes would be jdentified during the
course of a quamtitative resource and habitat isventory to be avecuted as part of the initial
phases of tha Action Plan and thesé chou?d include identified prawn breeding and mursery areas at
both the Rufiji and Bagamoyo qrounds which would be 2onédd as Closed areas.

Whilst the surwey of the Tapga region failed to identify suitable areas for special
protection it is felt that the propased Tanga Coral Gardens Marine Reserve no longer warrants
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implementation. In the Coast reginn, Rowewer, threp areas were identified that could be declarad
marine reserves and protected areas (Action Plan}, these are the:

(i} Proposed Mhagani Marine Protected Avea.

(11} Proposed éxtension of the Ras Buyuni closa mangrove forest area 4o Ynclude offshorn reefs
and Ras Buyuni Bay.

{1i7) Proposed exteasion of the Chole Bay, Tutia reef declared a marine Reserve 1o include the
reefs south of Mafia and Bwajbu IsTand.

These proposed areas would be raned in accordance with the Actiam Plan,

In the Par es Salaam region four marine rosorves have besn declared which include the
Islands of Mbudya, Bomgoya, Pangavini and the reof and sand bank formatlons at Yasin. Though
gazetted in GM 137 of 1975 rone of these reservas hawe beeps mpiementad and the public i not
aware of their status. These reserves have been subjected to continued fishing pressure and the
removal of living specimens by wisitors. This has resutted in the graduzl deteriaration of bottom
fauna amd associated finfish specles to the present depleted lavels. Mo ned reseryes have hsen
plarned far this region.

The protected inshore area from Wjso Gap to Port cockburr i3 a highly productive area. Coral
cover is restricted to very isolated patch raefs, however, the entire area s axtensively covered
by algal and seagrass species. Bearing in mind the high prodguctivity Jlevels the area would be
highly suitable for diverse maricubture developments, In particular Euchema and the Oyster
Erassgstrea,

At present, Zanzibar has no marine parks, reserve areas or managed areas, but it is the
Government's policy that these be identified and gazetted in 1984, As a result of this mission
several suitabls areas have beaen identified (Action Planl. The {dentified areas are:

%) lLathaw Island

{(i%] Zanzibar Reef and Islands

(111} PMwawba Island Marine Resarvs

fivl Mesali Island Marine Reserve - Pamba
{v] Mtangani Marine Rasarve :

2. MARTNE POLLUTION
2.1 Indestrial pollution

The Mational Enviroement Management Council (NEMG) has preduced an inventory of the sources
of pellution in the Targa region. These source: were verified during the survey.

The Tanga Fertilizer Company which lies immediately to the South of Ras Kazone causes
seripus pollution prablems to coastal areas to the porth and scuth of its outflows. The company
produces sulphuric acid amd phosphoric acid, It was determined by NEMC that for esvery tonne of
sulphuric acid produced, 55 kg of S0 and 2.1 kg of 50y are emitted inte the atmasphere.
EFfluen emitted inrte the sea s roughly 700md/h, containing acid leakages,  Fluoride,
phosphorous, nitrogen, small amounts of cadmiun in solution and gypsum in suspension. [t was
found that sylphur particles were common on the beach extending at least 1 km norch, with mo
infauns spen efther in the intertidal or subtidal zone, however, the mangrove stands adjacent to
the outfall seamed unaffected. The chronic pollution has also resulted in andxic sediments 2 mm
below the surface. The Sabuni Jndustry for the manufacture of soap and detergents emits sulphur
dioxida into the atmosphere and waste water 15 discharged into the local storm drain system. The
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Soap and Glvcerine factary also discharges the waste products of soap and spent lye directly in
the storm drain sysiems. Pollution from the Mboni s¥sal fackory has built up banks of waste
material in the $igi river 2 km from its mouth.

Although no adverse effects were observed on the mangrove forests adjacent to the Sigi river
mouath, secondary sffecis may be present from the increased levels of productivity due io this high
nutrient load, increased turbidity ard increased sedimmntation.

The Commercial Industries and Gombine Ltd, (GIG) and integrated mill where carding,
spinning, weaving, dyeing, finishing and garment making are carried put, utilize 15,000 to 16,000
a® of water per month oischarging an egual amount of effleuent into tha storm drains that flow
into the sea south of Tanga.

In the Goast region, thare are nc large urban areas and no major industries. Nevertheless,
small scale industries, mainly metal work and soap production, have been developed. Due to the
scale of operations and their locations, these small industrles hawe not created a pollution
problem.

The integrated coconut plantation processing plant and a datry farm are the major empioyers
on Mafia.  The by-products of the processing plant are spread away from watercourses, however,
the dairy plant discharges small quantities of washing compounds directly inte watercourses
Teading to the beach.

Dar es Salamm (Figure 9, annex X) has the highest levels of pollution in the Uniked Republie
of Tanzania, The effluents from industrial discharges are made directly into the =sea, or
watercourses and drainage system leading into $t. An inventory of pelluting industries has been
cartied out by the National Envitorment Managensent Council (NEMC), presented in UMEP Ragional Seas
Reports and Studies Mo, B, 1982. MHENC is currently continuing this inventory and maintaining
monitoring stationrs. Water amalyses are being carried out by the University of Dar es Salaam, the
Gowarnment Chemica) Laboratory, or abroad under SIDA's assistance programse to NEMC.

In the Lindi region, there are no major industrial developments.  Existing cashew nut
processing factories are no longer functioning and a smal) industrial compltex now in oparation
produces no effluents at the moment. In the Ptwara region, there are 2)sa no aperational
industrial dewelopments. Its cashew nut processing factories have been claged nim for several
years, A small 3ndusirial estate is currently under constructien but arrangemants for the
handting and treatment of effluents and discharge are unknown. However, on the islamd of Songo
Songe, a planned natural gas/ameniasurea industrial complex wil), in addition to the waste water
discharged directly inte the sea from the Matural Gas plant, add considerable pollution to the
area. Morsover plans for the complex te utilize the Hzldor Topsce amminia and the Snaprogetti
urea processes will reportedly add 500 kg of awnonia and 1000 kg of urea to the discharged water
per day. The waste water will alsoc be discharged directly into the sea.

NEMC's Tecent survey of polluting industries in Zanzibar jnglude, the State Leather and
Shoe Factory, Cortex Textile Mi1l Afrochem Ltd., Aluwminium Utensils Factory, Saap Factory,
taconut D31 Factory and the Mohonda Sugar and Perfume Corporation,

The State Leather and Shoe Factory which wusad chromic acid in itz tannery aperation,
although closed n 1584, discharged effluents into a stream 100 m from the sea. The Cortex
Textile MiY) when operzting at full capacity comsgmes 300 m of water per day and discharges
inta the same stréam, waste of the equivalent volume containing hydrogen parexide, gsoda ash,
caustic soda and various dyes. There are no treatment facilities at this mili.

The Mabonda Perfume factory discharges waste water into a small river. In recent years 2 to
3 fish kills have beesn reported, howsver, the causes of death are unknown since there have been no
analyses of the effluents. Although there has been no direct discharge into rivers and coastal
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areas from the Mabonda Sugar Carporation, bwo pesticide stores containing a mixture of different
pasticides were observed to be Veaking.

2,2  Urban Polluticn

At present, 33% of Tanga is currently served by a central sewaga syetom, the romaindar it
served by saptic tanks. Thare ars no treatment facilities whaisoever, and raw sewage From the
central system as well as from the Septic tanks are discharged directly into the sga. The
development plan for Tang: up to the year 2005, makes provision for sewage treatment fac)lities
but the land that had been allocated for the construction of the treatment plant has already baen
subdivided and allocated as residential plots. The Bovbo Hospital situated south of Ras Kazone
within the coactlimes of the Tanga Harbour, empties its effluents into several septic tanks amd
soak pits. Howawer, they are at prasent overflewing and this discharge is washed into the harbour
araa during the wet seatons. The present Situation ersates a real risk to jpshora marine habitats
and a serdous public kealth risk,

In tha Coast region, ihere are mo large urban settlements, bat the maIn coastal settlement
are Bagamoys and Kilindon' on Mafia and as 2 rasult, vrban waste 13 not a major problem.

As mentipned in section 2.1, Bar es Salaam has the highest lewels of pollutien in the tnited
Republic of Tanzania. Thisz lewe! of pollutior 2 not only attributable io industrial disecharge
but also te urban wastes from both planmed and unplanned residential areas. Urban sewage i5
discharged without treatment into the harbour area at Kaka, Kurasini, Mtoni, 5himo 1a Udongn and
ria large pipes to the mud flats fronting Ocean Rpad to the porth of 8anda Asach. At thase
locations, accumylated faecal wastes were seen on the beaches. Thers is alse an increase im
primary productivity associated with the continupws fnjection of organic material. The increased
productivity has Jikewise led to imermased turbidity, siltation of detrital material and a fou)
swelting accomulation of rotting algal and faeces material on the beach and samd Flats fromting
the S&lander Bridge. A survey of the Dar es Salaam watars to assess the coliform bacteria content
wias commissioned by the Tanzanian Urban Planning Diyision of the Ministry of Lands, Hatural
Rescurces and Toyrism. The results are given in Table 9, annex EX. Ft ix Tkely that this area
contains other pathogens creating a serious public health risk to swinmers, coastal fishersen
using cast nets on the beach and their users,

The major coastal urban areas in the Limdi region are Kilwa Kivinje, Kilwa Masoko and
Lindi. Lindé has no treatment facilities for urban waste, with raw sewage being discharged inta
the wstuary. The affluent siktes are all within the town linits and sediments were Found En pe
anoxic 1 om below the surface, posing a serfous public health risk.

In tha Mtwara region, Mtwarz being the only major urban area, thare are a0 major sources of

urban pollution., MWaste and cemage are collected im cesspits and {ntermittently pamped qut to ap
unknown discharge tite.

There are currently no facilities for tweating urban waste om efther Zanzibar or Pemba.
Sewage is discharged directly inta the sea. In Zanzibar, the raw sewage dischargs points are
directly in front of the town beaches which are used for recreational swimming. Hospital refuse
ard 1iquid wastes are alsa discharged directly in front of the Hospital. There is an increased
level af productivity as a resvit. " Tha ambayment north of the dhow barbour [Malindi) produces a
foul odmir of fasces and hydrogen sulphide at low tides with sediments anoxic 0.5 om below the
surfaca.

2.3 0§l Pollution

The Port of Tanga is capable of receiving large ocean going vessels. On an average, 21
ships move in and out of the harbpur & momth. 031 and refined petraleun products are discharged
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by tankers into a standpipe clese to the dhow harbour and small oil spills have sceurred in this
process. In addition there are dizcharges from anchored vessels in the harbour.

In the Coast regiom the m&in source of oil pollution s from & generating station operated
by TAMESCD within the Mafia Coconyt Company compound. Hers spent ails are dumped outside the
perimeter fence, which then persmate the ground and flow via a $mall watercourse ta 2 dried strean
bed. It 53 Thkely that during the rainy seasons, the accomulated oily depozits will be washed
away into the sea, which is some 50 m away.

The Tanzanian and Italian Petroleum Refining Co. Ltd (Tipper) in the Dar s Salaam region s
located at Kigamboni to the soubth of Bar e¢ Salaam Herbour. [t receives approximately 750,000
metric tomnes of crude oil per year, which are first discharged from tankers into an offshore
eoupling pipeline Jocated to the west of Inner Rakatwbe Island, The crude oil §3 procassed to
praduce gasoline, jet fuel, Kerozeme, gaseil, ID0 fuel oi), bitwwen and a regidye. The residue is
gravity szeparatad into hydrocarbon fractions and the waste waler fraction is discharged into the
harbour. @il spills from bhe refinery have resulted in the chronic pollution of the harbour area
and the coastline arcund the effluent outlet. Dil spills from tankers and the TIPER refinery have
alsa caused a noticeable degradaticn of mangrove cover. The Marine Biology Department of the
University of Dar ex Salaam studied the tanker epill in 1987 ard concluded that there was an
immediate mortality of sipunculids, hydroide, isopods and Figh species, and that the leng term
effact of the oil spill resulted inm 2 955 mortality of a mangrave area at the entrance Eo the
harfour within 250 day: of the ovent. In 1986 an pil spil? accident fram the refinery alsn caused
seware damage to the flora and fauna of the arsa. Pollution protection measures have been
proposed by the NEMC.

There were no major oil pollution problems in the Lindi region. Thare iz, however, the
slight prohlem, of tndiscriminate dumping of watte oils from garages fronting the estuary and
raryrave areas and the pemping of bilges into the estuary.

Mtwara harbour is a clean deep waker facility with Tittle traffic. The risk of opil
spiltage s€717 exists within the course of tankers discharging oid into the standpipe prowided.
The valves and pipes both showed evidence of corrozion and 2 leakage could result is a substantial
pil1 spill into the harbowr area, which the authorities would not be able to cope with because of
the lack of mecessary eguipment .

[n 7anribar, submarine dischargs points for refined fuel products are located at Mioni and
south of Chake Chake in Pemba. 5Spillages have occurred during discharge pperations at bath
sites. These =spitls, coat the beaches of Mtoni . during the south monsoons and mamgrove forests
during the north monsoons. In Fomba, mangrave forests adjacent to the discharge points have become
serinusly coated with ait, with some mortality now apparent. ©0i3 pallution iz also atiributed to
the Flushing of chip tanks. A tanker in Zanribar has been abservad flushing its tanks within the
harbour aArea.

Tables 70 and 1Y, annex IX, the former gives a summary of the marine products for axport
from the vear 1976 to 1986, and the latter gjves a summary of the destructive impacts on the
marine enwiranment of the different regions.

C. EXISTING GOVYERNMENTAL FRAMEWORK, INSTITUTIONS AND
BILATERAL AND MULTICLATERAL AID PROGRAMMES '

The existing legislative, institutional and governmental structures nacessary ta Carry ouk
the proposed Action Plan exist. Howewver, amendments are roguired te the existing legislation,
institutions]l facitities require upgrading, new curricula must be ectablished for training
inckitetinne  and neeennnal moek ke idestifiad 0 Fi11 the  neenncad  Oeackal  Rewonrras  and
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managewent Sections undar the umbrella of the Natyomal Envirdrwent management Council (HEMC), and
the Zanzibar Mimistry of Marine Tourism and Forastry.

‘Tha legislation currently appiicable to the coastal zone and resources includes thace
covering Zanzibar amd Pemba (anmax WILI). The existing legislation concerning the marine
enviromment iz adequate, however, it must be reviawed, updated, strengthened and where pecessary
rescindsd when no longer applicabla. This process iz already being carried out in Zanzibar in
tarmz of a nawly propossd Fitheries Policy and Legislation eoveriag a11 aspacts of inshore and
offshore fishing, inclufing the problems of consarvation, marine parks, licensing and tour!sm.

Geopolitically the country i divided inte regicns and distriets, with natlonal plarning and
contrel maintained at various minizteria) headguartsrs. The policies are then implomentad by
trained officers who have a sound knowledge of the popalation and gengraphy of their arsaz, at
vaglonal and disteict levels. The problams of implomentation have arisen through the ehronizc Jack
of respurces, and irefficlent communications infrastryucture, duplication of afFfarts and tha shawr
scale of oparations.

The United Republic of Tanzania is well endowsd with institutions whose aime are to
Investigata the marine environment and to prowide training facilities in fisharies and supnorting

subjacts, The existing facilities however roquire upgrading to make them more officient and
effective,

The Mbegani Fisheries Development Center of the TanZanian Ministry of Matura) Resources and
Tourism s the only institute in the Coast region offering training farilities in fisheries
retated subjects ([navtical science, Fisheries techrololy, fish proceseing and markoting and
refrigeration). The institotion which is supported by the Norweglan Agency for Oevelopment
(NORADY, operates three training vessels and Ttaises with Fishermen groups at the village lewvel
and the Ministry, The possibility of diversifying the prosent programm to inclode a unit on
coastal resources am! management and Tater a certificate course for coastal resource of ficery, was
discussed and well received. Further action and discussions will have to ba endertaken within tha
context of the action Plan (Section E). The Boat Building Department af the Mbegani Center
expressed interest in destgntng an inshore surveillance vessel which could ba built at Bagamoyo by
boat builders trained at the departmant.

Within the Dar es Salaan region there are a number of govermment institutions, they are: tha
University of Dar es 5alaam complex with jts Kumduchi Marine Biological Station amd the Institute
of Marime Sciences, the Goverrment Chemical Labaratory and the Bureau of Standards Laboratory.
The Marine Biology and Eptany Department and the Institute of Resowrce Agsegoment in the
University of Qar es Salaan are we'll equipped and staffed. Between them, they are capable of
preparing the necessary cursricula and practical demonstration prograsmes meeded to train coagtal
resource managars &nd officers. The Enstitute of Marine Sciences of the University caver the
fields of expartise inm Ffisheries, mariculture, marime chesistry, physical eceanagraphy,
ecasphysiolpgy, marine resources, marine policy amt phytology and s wel? placed to take on &
consyltative role in different programmes of the proposed Action Plam,  The facilities are
generally run down due to Jack of investment in new equipwent and bufldimgs. Howewer, it is
possible for the institute to carry out basic ressarch prograsmes. The University has expressed
an interest in taking part in the implementation of the Actiom Plan. The Government laboratorias
are also wall equipped and are capable of carrying out most aralyses.  Howewer, tha Kunduchi
Station #s §11 equipped, with most Facilities out of order and von down, and &5 in peed of
complete rehabilitation, In Zanzibar the Soverpment Technical College {Karww Technical School)
can be expected to expand 1ts curvicula by adding a unit on environmertal management.

There are two international akd programes currently being carrisd out in the Tanga region.
They are the Pargani Fisheries Training Center and the Tanga Integrated rural Development
Prograse .
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The Pangani Fisherias Training Center runs short courses for artisanal fishermen with the
aim at improving the income of artisanal fishermen, increasing fish production within thetr area
of oparation and upgrading the skills and fishing technigues of the fichermen. The programme s
supported by WORAD and the Tanrzania Ministry of Natural Resnueces. HNORAD has alsD axpressed an
intarest in incleding a programwme that would stress tha impartance of the marine snviranment and
the interlinkages betwesn coastal hahitats and the seed to curd destructive fishing techniguwes.
The integrated rural development gragramme supparied by the “Deutsche Besellschaft fuer Technische
Zosamararbeit® (GT?) aims at enhancing the ability of the rural population to utilize their
development potential.

The GTZ programme praseatly includes two sub-programmes mainty, the ¥illage Development
Programme (VDP) and the Palytachaic Education Support Programme [PESP).

The ¥OP aims at supparting measures proposed as priority projects by village communities amd
which are to be mplemented substantially by these comwnitiessgrowps. In this comnection GTZ has
alsa axpreseed an interest §n initiating a pilot salt production upit within the context of the
Action Flan (Section E), training existing pan operators.

The PESF aims at introducing agriculture as a subject in the primary schools of the Tanga
region. Under PESP curricula have been prepared, teaching maierial produced, teachers trained and
a monitoring programme within the Tanga region implamented, The GTZ -has developed the
infrastructure necessary to dissemipate information at the school, v!1lage and govermmental levels
and has expressed a keen interest in participating actively in tha public awareness and schools
programne to be developed in accordance with the Actipn Plan.

An aerial inventory of Tamzania forest areas including mangroves, has been Funded by NORAD

and will be carried out by the Tanzapian division of Forestry of the Ministry of Hatural Resources
and Tourism. :

D. FINDINGS AND RECOMMENDATIONS

1. PRTIORITIES FOR AGTIOM DEFDNED BY REGIONAL AND QISTRICT OFF JCERS

From discussions with reglonal and district officers the following prierities dafined by
them were to:

~ -amend existing legislatian to combat explesive fishing;

- provide vessels for ceastal surveillance and control pperations;.

= improwe the availabiltty of fishing gear at a nominal price;

- identify the potential for fisheries diversification;

= initiate extension programes for artizanal fishermen;

- make an inventory of mangrave rescurces;

- prevent unragulated mangrove cutting and enforce existing legislation;

- reduce oresent levels of pollution;
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- identify eaisting pollution sources and demand that industries be responsible far
rengdering harmless their effluent discharge: '

- identify methods of pollution control;

~ conduct baselime research and resource assessment n all coastal areas;

- identify and desigpate marine parks and reserves in Jine with Goverament palicy for
expanding the toaurist sectors; :

- amend lagislation to include a module on marine parks and manegement;

- devalop and imolement public awareness programmes.

2. MRIOR PROBLENS IDENTIFIED BY THE SUBVEY
The survey identified priorities that need urgant attention in order that the critical

marine habitats be maintained and the mesource potentia) of the esastal area be upgraded. These

priorittes which meed to be addreczed in the contoxt of the recommendations and Action Plan are
the:

- general lack of awareness regarding )1 aspects of the marine envirocomant by the
population az a whole;

- persistent destruction of coral reaf ateas by the callection of live coral, commerclal
shell collection, explosive fishing Sechniques, the careless use of unsuitable anchavs,
sedimentations, urban and industria) pollution, beach seinirg and trap fishing:

- unragulated deforestation of mangrove areas;
- localized icading by pollution materials;
- beach and coastal arpsion;
- overfishirg of 211 inghore Fithing grounds;
total absence af stock assessments for finfish and shelifish spacies of commercial
mmr'tam:e 0 ag pot to reduce the viable reproductive population of the species, reswlting from

overfishing: and the

- lack of awareness of and control of gazetted marine parks and reserves.

3. RECOMMERTIAT I DNS

The following recowwndaticns on the protection, management and develppwent of the marine
and ceastal environment have been derived from priorities identified by the survey. On the hasis
of these recammendations an Action Plan has been drawn up.  Within: the Actien Flan  the
recommendations will be elaborated, defining methods of implementation,

3.1 Public Awarehess

There is generally a low leve! of public awareness regarding all aspects of the coastal and
marine enviromment in the inited Republic of Tanzania. [t is important that the public iz made

———— e e m e - L T A WA L N TR LRP LN P )
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aware of the fragility anmd interlinkage between the coastal habitats and resources and s kept
informed of the improvenmnts achieved under the Actiom Plan. It is recomsended, therefore, that:

~ the mational lewel of aﬁrmms regarding the marine environment should be raisaed in

order that the public may understand the principles of the Actien Plan and where possible support
ft and assist in its implamantation;

~ the degradation of the coastal envirormeat should be condrolled and arresied by the
general disapproval of a wel] informed public against the use of destructive Fishing practices.

3.2 Coasztal Resources

The ooastal marine resources of the United Republic of Tanzania ars presontly naot
quantified. [t is therefore imperative that this be dame in order ta have accurate baseline data
so as to understand what s to be managed and upgraded. It 15 recoimended, therefore, that:

- quantitative baseline data be collected on the current status of coastal resources of
commorcial inportance;

- the data be used to agses: amt, §if nocessary, to vary component progranmes of the Action
Flan,

3.2.1 Fisheries

The results of the survey have shown that much of the cbserved degradation of the coastal
environment, bath intertidal and subiidal hawe been attributed to dastructiva fishing methods both
passive and activa. Passive destrvuction has been caused by beach seining, indiscrimirate trap
fishing, the use of artiganal ztone anchors, roef walking and small mash zize seine netting.
Active destruction has baen caused by explosive fighing techniques, the use of metal bars to break
the coral substrate in shell &ollecting, callection of corals For the use as building material and
the accasional use of toxic substances to immobilize Fish. It is recommended, therefore, thak!

— steps be taken to control tha active and passive destructive fishing methods =0 ac to

increase the resource potential and catches of both commercial and artisanal Fisheries, whilst
ensuring the aprotection of critical stocks;

- with & substantial data base it wil) be possible to control and re-direct fishing efforts
to reduce the presgure on any given ztock by imposzing ¢losed seazons and limiting pemissible gear.

3.2.2 Mangrove Resources
In the United Republic of Tanzania mangrive Forests are 411 classified as forest reserves.
The survey showed that mangrove areas have been indiscriminately felled to clear the land for

saltworks and rice production and that there has been wnregulated cutting for eaport, personal
construckion needs and Firewood. It i recommended, therefore, that:

- an inventory ba taken of the mangrove areas and a sound management policy designed to
protect the mangrove ecotystems while allowing for the continued use of the resouress)

— mangrave areac ba devaloped and increased.
3.2.3 Marire Reserves

The survey identified areas of unigue habitats, biological importance, conmercial fisheries
importance, historical importance asd recreational/tourism potential. In order to protect and
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maintain these marine enviromsents which are presently being destroyed, it is recommended, that:

- identified areas be gazetted as marine reserves and multiple use management areas.

3.3 Po)lution

The major sources of pollution identified by the survey in Tanzenia including Zanzibar and
Pemba, were found to be limited to the urban areas namely, Tanga, Dar es 5alaam, Zanzibar, Lindi

and Miwara, with the remaining coastline npt having an apparant pallution problem. It is
reconmended, therefore, that:

- guidelines be prepared on effluent control, standards af water guality and discharge
controls in harbour areas;

- the levels of pollution be reduced in seriously affected arsaz and that new developments
showld be prevented from pollating non affected areas;

~ the water quality should be improved and thersby reducing the risk to public health.

~ Tanzanta enter inte agreements with neighbauring states regarding Jeint actions to be
taken in the case of an international pollution emergency.

3.4 Bovernment Institutions

{3) Whtlst the United Republic of Tanzania appears to have an adequate number of insthtuticns
in the figlds of fisheries and related subjects some, however, require rehabilitation by way of
investment for the repair and replacement of oquipment and the improvements of physical
facilities. It is reconmended, therefore, that:

- finance be mobilized for the rehabilitation of the equipment ard  other physical
facilitine of these institutions; and

fii) Problems of co-ordinating and implementing programmes and projects have previously arisen
due to the overburdening of Goveroment infrastructure. It it récovmended, therefore, that:

~ a Coastal Respurces aml Management Section be established under the aegis of the National
Environment Management Counzil (MNEMC) and the Zanzibar Ministry of Marine Tourism and

Forestry, to implement the Action Plan.

E. ACTION PLAN FOR THE PROTECTION, MANAGEMENT AND DEVELOPMENT
OF THE MARINE AND COASTAL RESQURCES OF
THE UNITED REPUBLIC OF TANZANIA

L8 INTRODUCTIDN

This Action Plan for the Protection, Management and Development of the Marine and Coasial
Resoyrces of the United Republic of Tanzania is based on the current status of the coastal

ressurces, the levels of degradation of specific hebitats and the existing legislation,
imstitutionpal and governmental Framework.

The primary gosls of the National Action Flarn for the United Republic of Tanzania are based
on the resalution adepted by the GConference of Plepipotentiaries on the Protection, Management and
Development of the Marine and Coastal Govironment of the Eastern African Region in Mairghi from
the 17th to the 215t of June 1985. The regional Action Plan adopted at the Conference aims at
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preserving critical coastal marine habitats, to raise the jpwel of awareness of the local
population regarding all aspects of the marine snvirocrment, to eliminate explosive Fishing
techniques and provide alterpatives for destructive traditional fishing methods, to declare marine
reserves apd mu)tiple use zoned management areas, to control spurces of pellution and to provide
the persopnel and institut!onal framework necessary to achieve these goals.

The 1ong term bepefits of the MNational Action Plam for finited Republic of Tanzania will de
to ensure the conservation of critical coastal and marine habitaks, upgrade the resource potential
resulting in  improved yields of the artisanal and comercial fishery sectors and the
identification of areas both matuwral and historical which widl expand the tourism potential,

The Wationa) Action Flan for the United Republic of Tanzania shoold be Smplemented
simultaneously on the mainland, Zanzibar and Pemba. The separate phases of the Action Flan shauld

be organized jointly for the mainland and Zanzibar and jmplemented in paralle) under the
co-ordination of NCMC, the proposed National Co-ordinating Center, .

2. [DENTIFIED PRIORITIES

The results of the survey have identified priorities needing urgent attontion in order that
the eritical marine habitats be maintained and the resource potential of the coastal zone be
upgraded. The idertified priorities will be dealt with below:

Z.1 Mational Public marencss Prograsme

A generalized law level of public awareness regarding all aspects of the cpastal marine
eny ironment has been jdentified. It is jmportant that this be jmprowed in ordar thak the praposed
Action Plan has 2 reasonable chamce of swccess. Through a lang term saturating information
dissemination system, the public can be made aware of the Fragility and inter]inkage of coastal
habitats and resources and kept informed of the improvements rasulting From the activities of the
Action Plan. The Public Adarencss Progranie will naed to:

- fevelop and produce a fully illustrated information package for the use and distribution
in coastal villages. The package will contain information om:

(i) coral reefs: showing that these are living unibs {ndt rocks) of great importafce to the
artisana) fishery;

{ii1) mangrove Fforests: stressing mna}ged cutting to maintain coastal stability, pereserva
breeding sites and upgrade those critical marine habitats;

{111} seagrass beds: stressing the Importance to the artisanal fishery and the potential For
¥illage groups ta diversify inte algal mariculture;

{iv) pollution: localized effects of urban pollution stressing the damger to public health;
{v) concept of 1inkage: atl coastal activities amd habitats are linked; and

(vi) management policy: explain the goals and objectives of the Action Plam and what benefits
they are Vikely to gain if they work with and accept the propozed management palicies.

- Organize %raining and information dissemination workshops for willage C.C.M. {Chama Cha
Mapinduzi) leaders, The C[.C.M. officials are onpowered to oversee all activities within the
village, organize meetings and political activities, and 1Yaise with the distrizt and regional
gavernments .  As such they are well placed to deliver infarmatien packages and advice te village
groups, ard to organize discussion seminars bebtween the groups and district extension oFficers;



- 14 -

- Organize training and information dissemination warkshops for district and regional
natural Fesources personnal. The workshops will inform the public on all aspects of the coastal
marine environment stressing the goals of the Action Plam, These workshops will introduce the

Action Plan to existing field officers while gaining useful feedback regarding the problems of
implementation in aach district:

- Produce poster and display material for all tourist facilities. This will include an
information pamphlet given to a1l sisitors, which wil?l déscribe the marine envircrment and the
ohjectives of the Action Plan;

- Broadcast & regular radio progranme on the problene of the coastal zane, applicable humsah
interest seorias and the progress attatned by the Action Plan;

- Produce and broadcast a documentary for Zanzibar Television (there is re television
braadcasting on the Tanzania mainland). This docwmentary should caver all the pointe matad for the
information packape and include visual descriptisns of non desteuctive fishing methods, The
dacweentary can be Copied ontn video casseties and shown by mobile units ta village groups:

- Introduce into school cuepicula (both primary and secondary) a unit on basic marine

science, the principles pf environmental mamagement and  practical demonstrations of non
destructive fishing and anchoring methods te pupile in coastal areas: and

~ Encourage the establishtement of a Hational Non Gowermmental Drganization which will assist
in raising public aszreness and independently deal with specific problems of interast ralated to
it. The NGD can be given 1imited matertal support within the terms of the Action Flan.

2.2  Inventory of Coxstal Resources

The coastal marine resgurces of the United Republic of Tanzania are presently not
quantified. It j5 imperative that an Jinventory programe be initiated to prowide a current
quantified global resource assessment. The results will then be the resource baseline data from
which the success of the Action Plan Can be assessed. Tt is important to have accurate baseline
data to umnderstand what it is one ix atiempting to manape and upprage.  The inwentory programme
wilt:

- Carry gut & quantitative inwentory of alT coral reef arpas within the territorial waters
of the United Republic of Tanzania. The inventory will inciude an ascecoment of the levals of
degradation and jdentify coral reefs sultable for gazetting as marine protected areas based on
their unigueness, genetic civer<ity and current state. These coraé reefs will then pravide the
genetic reserves For the re-colepization of damaged areas;

- Carry out & gquartitative survey and inventory of current mangrove forest arpac.
Available data is now oot of date, currert baseline data 15 required to acsess the standing crop,
the degree of regeneration and to identify areas of unique bialogical importance. Identified
areas will be zoped as closed forest areas, and no cutting will be permitted. The existing
legislation should be amended to this end;

- Carry agui an inventary of other critical ceagtal and marine hablitats requiring special
action, These witl include sand dune areas, beaches, intertidal sand and mud flats, algal and
seagrass beds, coastal sheubland, coastal grassland, pesting and breeding sites:

- Initiate a complete stock assessment for all commercially important finfich znd chellfish
species, and to maintain a catalogue of petagic and reef associated fFizh and shellfish fauma in
order that changet in the standing stock can be assessed relatiwe to those environmentad and buman
influences acting on them; and :
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- Survey and record the oceanographic conditions, both physical and chemical, infiuencing
the coastal zone of the United Republic of Tanzania. The survey will igentify current patterns,
sources and trapnsport of terrigenous substances amd sediments, the lewels of siltation, and the
chemical characteristics of the water masses. This informatfon will assist maragers in defining
reserve areas, to control sediment sources, to study the movement of larvae, and assess the
regenerative potentia)l of a given damaged area relative to distance and current patterns from a
genetic Souyrce, )

2.2.1 Fisheries

Much of the observed degradation of the cpastal environmert, both intertidal and zubtidal,
have been Caused by destructive fishing methods, be they passive or active. Passive destruction
js caused by beach seining, indiscriminate trap fishing, anchoring, using artisanal stons anchors,
reef walking and seine netting using nets of small mesh sizes. Active destruction is caused by
explosiva fishipg, shell cellecting using metal bar: to break the coral subtirate, callectign of
corals for use as building materials and the accasional use of toxic substances to immobilize
fish. In combipation with the public awareness programme, the fisharies programme will:

- Provide field workshops and demonstrations for Ppglonal and distelet flsharies and
natural resources officers. These workshops wil1l aim to:

(i) demonsirate the offect of destructive fishimg practicos and sugpest alternative mothods
whizh ean bz prasented to fishermen groups. Alternative Fishing methods may include the
placement of moorings on the fore-resf slope to make available cuprently underutilized
reef associated Fish ctocks, while relieving the pressurs on the damaged and overfished
reef Flat areas; '

(ii} encourage net fishing for pelagic spacies:

(iki) ’dentify new spectes such as Alcyonarians (soft corals) which may have genlogical or
_mndica‘l importance, and develop harvesting procedures;

{iv} diversify the current fishery industey and encourage the development of small scate
artisanal mariculture projects [Euchsma,k mangrove crabs, oysters, prawns);

(v) demonstrate by direct observation the difference hetwsen coral reefs damaged by
explosives Fishing and undamaged roefs:

fvi} dntroduce the goals of the Action Plan and specify the responsibilities aof the regianal
and district afficers:

fvii) instruct village groups using prepared audio-wisual packages; and
{¥ii) introduce the concept of 2cned management.

- Co-operate with commrcial operators to establish a stock assessment programee for
currently exploited stocks.  Using simpla  Tength freguency measuraments on  representative
sub-samples of the %Yanded stock and currently available computer pragramme modules (FAD), an
assessmant Of stocks can be carried owt. The rasults will then be used to manage the Fishery
industry effectively to ensure sustainable yialds. The programme can ther be extended lo include
inshore stacks currently expioited by artisanal fichormen;

- Duantify the catch rates and efficiency of fishing gear currently being used and assess
the damage cavsed by these to sghtidal habitats. The results of this investigation will encograge
the selection of nan destructive fishing sethods suited to the noeds of the fishermen;



- Make available selected fishing gear at a nominal cost for a fixed periad of time. The
time factor will be decided by the Mational Co-ordinating Center in tonsultation with the
Fisheries Division of the Ministries on the manland and Zanzibar. This period should not be lass
than 5 years;

~ Make an attempt to eradicate explosive fishing practices through a comblned legal amd
publi¢ awareness programne; . .

- Carefully evaluate and, where reguired, awnd existing legislation. The policy shoyld be
ohe of lenient enforcement injtially, followed by penaltiez of jincreasing magnitude for repeated
of ferders;

- [Identify and strictly control the availability of the sources of commarcial explosives.
A possible measure could be to designate a natianal body which would be responsible for all
blasting operztians and the stockpiling of esplosive material;

- Quantify the use of artisanal explesives and implement strict coniro? on key raw
materials (i.e. glycerind:

= Control and manage the trade in marine curtos (seashells, tarileshalls} to ensure
sustainable yields. The trade n turtle prodiocts should be stoppad az 1s stipulated in the
existing legislation;

- Identify areas specifiad for shell collaction during the foastal resocurce inventory which
should ba rptated at fixed intervals depending on the life histories of the primary genera
collected at each desigmated site;

- Contral 1icences issued to shell exporters and shell collectors. The Yicences issued
each year must specify which areas are open for collaection and prohibit collection im unspecified

.areas, Offenders would be ljable to tose their licences for a fixed initial perind, repeated

offenders would not be reissued with 1icsnces;

- Prohibit the eallection of live corals for uSe as building material: and identify
alternative aggregate sources;

- Prohibit seine nets of small mesh sizé currently used for beach seining. These nets are
indiscriminatety remowing juvenile fish species {i.=. Carangidas) from nursery areas in seagrass
beds and Inshore coastal areas;

- Inittate discuzsions among the cowntries in the region s0 that they may come tp an
understanding regarding their various Fisheries policies, and how they can be applied to contrgl
the movement pf artisanal Fishermen acrass international borders, This point was highlighted by
the arrest of 11 Zanzibar fishermen in Kenyan uwaters in Movember 1987;

- Encoyrage the establishment of an anchor factory producing a simple Fisherman type anchar
using readily available scrap metal. Once n operation, the small factory unit will Hnpitially
produta enough anchors to repface all axisting stome anchors. The first anchor would be provided
free of charge to each fisherman, replacements would be purchased at a nomiral cost. Once each
fisherman has been issued with 2 replacement anchor an amendment ie the existing legislation wmd
ke passed probibiting the use of stone anchors; and

- Initiate, In assaciation with the Mbegani Fisheries Development Center and the Pangani
Fisheries Training Ceatre, a course on Coastal Resource Management, leading later &a the
developmont of a cortificate Teve! fourse,
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Z.7.2 Mangrave Respurces

Mangrave forests are all classed as closed forest areas in the United Republic of Tanzaniz.
However, the survey revealed that thess mangrowe forests are being imdiscriminately felled to
ctear land for salt works amd rice production. In addition, therw is wnrequlated cutting far an
export trade, far personal construction needs and firewcod. 7The Mangrove Forest Management
Progranme wil? need to:

- Inventory all current mangrove forest stands, recording cover, specles, divarsity and
regeneration as well as conflicting Tarmd uses;

- Zone existing mangrove areas for salt work developments and felling operations while
maintaining the integrity of the ecosystem;

- Develop a prograome whereby cutting is rotated at fixed Intervals to allow for recovery
amd resettloment;

- Designate unique and biclegically tmportant areas as strict mangrove Forest roserves; and

- Produce an informatian package toc be used in the Public Awareness Programme to make the
poepulation aware of the biological impartance of mangrove resources and #xplain the management
programe .

£.2.3 Marine Reserves and Myltiple Use Managed Areas

The coastal survey has identified areas requiring gazetting as marine reserves and multiple
use managed areas. The selection af these have been based on the uniqueness of the habitats,
biological importance, commercial fisheries importance, historical importance and recreational/
tourism potential. The praposed areas idemtified are Jisted below {Figure 2 a, b, 1T a, b, ¢,
annex %),

Tanzania Mainland Coast

{i) *begani Marine Protected Area - to extend from Ras Mbegani to a point south of Kitapumbe
Reefs (D67 345; 39° O7E}. The area will include the unique dure Formations Fronting
Ras Mbegani, the mangrove forests and islands in Mbegani Bay and the coastal banks,
islands and reefs. To seaward the protected area will extend to the 10 fathom depth
contour thereby including the Kitapumbe feefs and Mohingwi Reef [Figure 17 a, annex X},

(ii} ®as Puyuni Marine Protected Ared - to exterd from Ras Kunzi to the north to Ras
Pancamnasi to the south and irclude all the resfs, bays, beaches and mangrove forests
contained by the 100 fathom Tine to seaward and 1,000 meters nland (Figure 17 b,
annex X).

{iii) Extension to the Chole Bay - Tutiz PReef Marine Reserve - to include 211 the reefs
coptained in the area boueded on the south by a line drawn from the southermmost tip of
Tutia Reef to the westernmost tip of Buwejuu Island and to the north by the southern coast
of Mafia Island (Figure 17b, annex X)

{iv) A multiple use roned management area bounded on the north by a line drawn from Samanga to
the northernmost tip of the reef at Qkuzz Island to the 100 fathom line, thea southwards
along the 10 fathom Jine to a2 point parallel to the sguthernmost tip of Songo Manara,

then north along the coast to Samanga. The area wilt be zoned as follows (Fiqure 17 b,
annex X): )
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- Industrial and residential: Kilwa Masoko - Songe Songo

- Marine recerves: Okuza Isla., Myuni [s1., Fanjove Is1., Kilwa Harbour, Cape Kilua,
Albemarle spit, Rukyira spit.

The Lindi Maripe Reserve located aorth of Lindi Bay From Ras &anura in the south (080
47'5; 390 AS°E} to the north of Mchinga Bay. The seaward 1imit will be the 190 fathom
Tine and landward a1 that ares contained by a line 1,000 meters paratlel to the coast.
The reserva will contain both Bapura and Mchinga Bays, their mangrove forests and ald
reef formations between them (Figure 17 ¢, annex ¥).

The Mtwara/Ruvima Marine Reserve - to extend from Ras Msamgamku to the north, and the
international border with Mozambigque to the south and extending to seawsrd to the 00
fathom line. A11 thet area contained by these limits apd a line drawn 1,000 m nland
parallel to the shore (high water Jine} including )1 the reefs and islands and the
porthern Ruvina estuarine and mangrove complex {Figura 17 ¢, annax X).

Zanzibar — Pamba - Lathams I[3land

ii)

{ii)

[iii}

ST

The island situated 8.5 nm from Ras Ndege (06% 50's; 39® S0'E) should be classed as
4 strict reserve with no access to the island permitted. The resevve araa should extend

to the 100 fathom line in atl directions (Figure 17 2, annex £). Llatham Istand Strict
Marine Reserve is of intarnational mportance as a migratory seabird nesting site with
the Greater Crested Tern (3terma bergii}, the Masked Booby (Sula dactylatra}, the Brown
Moddy (Angus Stolidus), Ganmets and Scoty Terns (Sterpa_Fuscata} breeding regularly
(Cooper et al. 1984). The islamd 75 also a turtie nesting site.

Zanzipar Reef and 1slands Marine Park and Multiple lUse Managenment Area - to extend from
the southernmost tip of Mwamba Chumbe south of Chumbe Fstand (069 18-20s; 399
12*10"E} with the southera limits te be a line drawn from that point bto the midpoint
between Mwamba Chumbe and Ukombe Island. From that point the eastern 1imit will be a
line drawn porth westwards ({32°) to a point 069 10'30"5; 39° OB'20"E. From this
point a 1imiting line (0BI®} is drawn to the sasternmost point of the chapani [5land
reef at the shipping channel at the 5 fathom corbtour line. The northern 1imits of the
reserve area follows the 5 fathom cantour bto the northerrmost tip of Changu Reef, then
acrass the northernmost tip of Danzi Reef at the 10 fathom contour, tha western beunsary
foltewing the 10 fathom contour to the soutkermeost point of Bawi Reef; across to the
north-western tip of Murogo reef at the 10 fathom line, southwards te include Myange Reef
and Pwakuy Reef and from the south-eastern most point of Pwakus Reef {B6° 15 30°; 39°
06°38") then joining the starting point by a line at 120°. Within this management area
the Nyange and Murogo Reefs contained by the 10 fathom 1ipe should be deciared a marine
park and marked accordingly (Figure 2 &, annex XI.

Mremba ls5tand Marine Reserve - to include the Island of Mwemba on the north-east coast of
Zanzibar and the Zamzibar coast fronting it to the west. The reserva area as shown in
Figure 2 b, annex X, would ipclude that area contained by a line to the north of Zanzibar
at  the point o5t a43°5; 3% 21°30"€ at 090" to the 100 fatham Tine, then south
along the W0 fathom Tine to ithe intersectivn of a M09 lise drawn from point 057
505; 39% 21'E.  This reserve area will contain the island of Mwenba, its reef
formalion, a & nm section of the reef fringing the eastern coast of Zanzibar Island, the
lageon and back reef formations to a line drawn 500 m from the high water springs Tevel.

Mesali Island Reserve and Marine Park - Pemba - The istamd sttuvated at 059 15'5: 39°
36'C would be inctuded in the proposed park whose outer 1imits would be the 100 fatham

Yine to seaward and the 10 Fathom Tine to the narth, south and east of the Island

ELIE



- 21 -

2.2.7 Mangrove Rasources '

Mangrove farssis are all classed as closed forest areas in the tmited Republic of Tanzania.
Howeyer, the survey revealed that theze mangrove forests are being indiscriminately felled to
clear land for salt works and rice production. In addition, there ts unregulated cuiting for an
axport trade, for personal construction needs and firewood, The Mangrove Forest Management
Prograsme Wwill need to:

- Inventory all current mangrove forest stands, recording cover, speties, diversity and
regenaration as well as conflicting Tand uses;

- Zone existing mangrove areas for salt work developments and felling aperatiors while
maintaining the intagrity of the ecasystem;

- Davelop a programme whereby cutting is rotated at fixed intervals to allow for recovery
and resettTament;

-~ Designate unique and biologically. important areas as sirict mangrowe forett reserves; and

- Produfe an information package to be used n the Public Awarenest Programme to make the
population awzre of the biolopical importance of mangrove respurces znd explain the management
P s

2.2.3 ¥arine Reserves and Multiple Use Managed Areas

The coastal survey has identified areas requiring gazetling as marine reserves and multiple
use managed areas. The selection of these have been based on the uniqueness of the habitaks,
Piologica) mportance, comercial fisheries importance, historical impartance apd recreational/
tourism potential, The proposed areas identified are listed belaw (Figure 2 a, b, 17 a, b, €,

annex X}.
Tanzania Maintand coast

(i) Mbegani Marine Pratected Area - to oxtend from Ras Mbegani to a point south of Kitapombe
Reefs (0B 345; 39% Q7E). The area will include the unigue dune formations franting
Ras Mbegani, tie mangrove forests and izlands in Mbegani Bay and the coastal banks,
istapds and reefs. To sesward the protected area will extend to the 10 fathom depth
contour thereby including the Kitapumbe Reefs and Mchingwi Reef {Figure 17 a, annex X}.

{ii} H®as Buyuni Marine Protected Arey - to exterd from Ras Kumzi to the porth to Ras
Pambamnasi to the sowth and include all the reefs, bays, beaches and mangrove forests
contained by the 100 fathom Tine to seaward arnd 5,000 meters intand (Figure 17 b,
annex X).

Extension Lo the Chals Bay - Vutia feef Marine RAeserve - to include all the reefs
contaired in the area bounded on the south by a Yine drawn from the scuthermmost tip of
Tutia Reef to the westernmost tip of Bwejeuw Island and to the north by the southern coast
of Mafia 1slard [Figure 17b, anmex X)

-
-
mr

{iv} A& miltiple use zoned management area bounded on the north by a line drawn from Samanga to
the northernmost tip of the reef at Ckuza Island to the 100 fathom linme, then southwards
along the 100 fathom line to a point parallel to the southernmost tip of Songo Manara,
then narth alpng the coast fo Samanga. The area will be zoned as follows (Figure 17 b,
annex X):

A - Ll - (PR LTRSS - . M aw
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- Industrial and residential: Kilwa Masoks - Songo Sondo

- Marine reserves: Okuza Isla., Wyuni [sl., Fanjove Isl., Kilwa Harbour, Cape FKilua,
Albamarle splt, Pukyira spit.

The Lindi Marine Heserve located north of Lindi Bay from Pac Banura in the south (040
41's; 390 45'E} to the north of Mchinga Bay. The teaward 1imit will be the 100 fathom
Tine and landward a1l that area contained hy a line 1,000 meters parallel to the coast.
The reserve will contain both Banura and Mchinga Bays, their mangrove forests and all
reef formations between them (Figure 17 &, annex X).

The Mtward/Fuvima Mzrine Reserve - to extend from Ras Msamgamku to the north, and the
international border with Mozambique tp the sguth and extending to seaward to tho 100
fathom 1ine, A)1 that area contained by thege 1imits and a 1ine drawm 1,000 m inland
parallal to the shore (high water 1ine) including a)l the reefs and isiands and the
northern Ruvuma estuarine and mangrove complex (Figure 17 ¢, annex X).

Zanzibar - Pamba - Latham Islamd

{i

{ii)

(RERY

{iv]

The jsland situated 28.5 am from Ras Noege (06° 50°5: 39° S0'E) should bBe classed as
a strict reserve with no access to the jsland permitted, The reserve arez should extend
to the 100 fathom line in all directions {Figure 17 a, annex X%). Latham Island Strict
Marine Reserve 1s of international importance as a migratory seabird resting site with
the Greater Crested Ternm (Sterna berqii). the Masked Booby (5uta dactylatra), the Brawn
Hoddy {Anous 5tolidus), Gannets and Sooty Terns (5terna Fuscata) breeding regularly
{Cooper et a1. YOB4), The islant is also a turtle nestipg site.

Zanzibar Reef and- Islands Marine Park and Multiple lse Management Area - to extend from
the souihermmost tip of Mwanba Chbe south Of Chumbe 1Island (067 18'30"%; 39°
12'1W0%E) with the southern limits to be a line drawn from that point to the midpoint
beiween Mwambz Chusbe ard Ukombe Island. From that poing the sastern limit will be a
line drawn porth westwards (32%) to a polnt 06° 10°30"S; 39° 08"20"E.  Fram this
point a 1imiting line {061%) is drawn to the easternmost point of the Chapani islamd
reef at the shipping channel at the 5 fathom cortour line. The northern limits of the
reserve Aared follomss the 5 fathom contour ta the northernamst tip of Changu Reef, then
across bhe northeramost tip of Danzi Reef at the 18 fathom contour, the western boondary
following the 10 fathom contour to the southernmost point of Bawi Reef; across to bhe
north-western tip of Murogo reef at the 10 fathom Tire, southwards to include Kyange Reaf
and Pwakuu Reef and from the south-eastern most peint of Puakus Reef [06° 15 g, 3g?

G6°'38") then joining the starting point By a Jline at 1209, Within this management area
the Nyange and Muroge Reefs contained by ihe 10 fathom 1ime should be declared a marine
park and marked accordipgly (Figure 2 b, annex X).

Mpamba Island Marine Reserve - to include the Ixtand of Mwarba on the north-east coast of
Zanzibar and the Zanzibar coast fronting it Lo the west. The reserve area as shown iR
Figure 2 b, amnex X, would include that area contained by a 1ime to the north of Zanzibar
at the point 057 45°5;  9Y F1'30"E at Q90® to the 10D fathom Yine, ther south
along the 100 fathom line to the intersectipn of a 0909 line drawn From point 058
505; 399 XV'E. This reserve area will contain the Jslamd of MWuemba, itz reef
Formation, & & mn section of the reef fringing the eastern coast of Zanzibar Islamt, the
Tagoon and back reef formations te a Tine drawn 500 m from the high water springs Tevel.

Mesali [sland Reserve and Marine Park - Pemba - The island sitpated at 05 15'5; 39
36'E would be included in the proposed park whose outer limits would be the 100 fathom
Tine to svaward and the 10 fathom line to the morth, south and east of the tsland
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{v] Mtangani Marine Reserye - The inlet at Mitangani and the Fringing reef formation teo
seaward are proposed as a marine reserve. The reserves northern limit i5 on the coast of
Pemba (052 23S, 397 49'E) and a Tine from that point at 0900 ta the 100 fathom
line. Souihwards along the 100 Fathom Time to intersect with a Tine drawn at 090° From

the point 050 27'S: 390 4T'E and along the coast ta join the first point. All that
land 500 m fram the high water springs line will 2130 be Intluded in the reserve area

(Figure 2 a, annex X}_

The proposed parks, reserves and management areas all represent unique or biologically
diverce habitats jdentifiod during the course of the survey. The suggested timits io each reserye
area may he cxtended or reducod pending the results of the proppsed quantitative {nventory of
resgurces. But these areas may already be declarad with the wiew of maintaining these critical
habitats.

2.3, Pollution Control Programme

The survey hae identified the major sources of pollutios in Tanzania including Zanzibar and
Penba znd has Ffound that pollution is 1imited to urban areas namely Tanga, Dar eos %alaam,
Zangidbar, Lindi and Miwara. The remaining coastline do2s not have an appareni pallution problem.

The transport of crude oil to the TIPER Refinory in Dar es Sataam and refined products to
fanzibar, Pemba, Tanga and Miwara through difficult waters poses a serious potential threat to
coastal ecosystems and there are no contingencies to deal with such an event. The Pollution

Control Programme will need to:

- Inventory all sources of pollution which either directly or indirectly impinge on the
coastal zone;

- Supply cleaning and dispersing facilities, training and spare parts to the harbours of
Tanga, Pemba, Zanzibar, Lindi, Kilwa and Mtwara for use in the event of an oil spill;

— Introduce primary sewage treatment facilities in al! major yrban areas to render
effluants harmless, reducing the current public health risk;

- lpdate 211 Tegislation dezling with the discharge of noxices substances and Lo make
companies responsible for their effluents:

- Create a consultatiye unit at MEMC which will be respomsible for the assessment of
existing and future developments and which will advise existing companies and Regional
Councits on possible treatment alternatives;

- Enter into discussions with neighbouring states %o develop Joint programmes bto combal
transnatinnat effluepts and pollutants end to adopt compatible contingency plans; and

= Produce an information package to be ysed in the Public Awareness Programee.
2.4 MNational Co-ordinating Centre

The Kational Environment Management Council [NEMC) haying already undertiken g practical
inventory of polluting industries and sowrces of pollution and being directly inwalved in the
preparation and planning of the consultations leading to this report 15 proposed as the Mational

Ce-ordinating Unit in a1l matters concernsd with the Actior Plan. 113 role will be tor

(i} recruit, train and maintain the programmes staffing requirements;
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(Vi) seek funding for the specific programmes ouflined in the Action Plan and marage these
funds accordingly;

(1it) encourage existing national institutions to develop curricula to meet the jncreased
staffirg raquirements of the doveloping programm:

{iv} liaize with ministries to produce a co-ordinated effort to the ends defined in the Action
#lan;

(¥} nominate and preside over an evaluating committee and to transmit the syaluations and
recommendations to the fietd units;

(wvi} assess all new developments 1ikety to have an impact on the coastzl zone and demand an
impact assessment statement prior fo development if deemed necessary;

{vii} produce and disseminate guidelines for ail activities and developments affecting or
utilizing the coastal rzone and its resaurce base:

fviii) commission new legislation tn ensure the maintenance of critical habitats and scosystems
and any species considered to be ar Visted as endangered; and

{ix) carry out any such duties as may be required of it tn aseist the successful
implementation of the Action Plan.

2.4.1 Persnnnel

Since existing natural resources, fisheries ang forestry personnel of the Ministry of
Matura) Respyurces and Tourism on the Mainland and The Mipistry of marine, Tourd{sm and Forestry in
Zanzibar amd Femba &re fully occupied with their present duties, it was recommended that a new
division be established, namely the Divisien of Coastal Resources and Mapagement. The division
wi1l be either under the cantrol of the two respective mimistries already noted or under the
wrbrella of the ¥ational Epvironment Maragement Council.

The staffing of the division would be a gradual process depending on the progress and
requirements of the Action Plan. S5Selected persoone]l would be given the necessary tralsing prior
to emplowment through the successful completion of theoretical and practical meterizl given at
post graduate, graduate diploma and certificate lewels by the University of Dar es Salamm, the
Kunduchi Marine Biologicat Statian, the Mbegant Fisheries Oevelopment Center and the Pangami
Fisheries Training Center. HWhen fFylly staffed by the year 2000 the division should have &)
employers in the United Republic of Tanzania. The personrel structure iz shown In Table 12,
annex IX.

During the initial phases of the Action Plan staffing can consist of twa coastal resturces
officers, two coastal resources extension officers, two surveillance and protection units and two
maintenance units (14 people). During the plamning phases all that is required s a coasta?
resources officer and pne assistant.

Expatriate Staff and Consuleants

Both Tanzania and Zanzibar have suitably gqualified new graduates who could take ower the
position of coastal resources officers who would be working in association with twp expatriate
officers. The role of the expatriates will be te train their counterparts, participate in the
planning phases, co-ordinate and oversee the implementation of the Action Plan.

The oxpatriates would engage short term consyltants (1 to 3 months) who would initiate
programmes and train local personnel.  Eack consyltant would have yearly return consultarcies to
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assess progress and institote programme changes where necessary. The full time expatriate staff
would no longer be required opce the minimum agreed training and staffing ragquirements of the
managerent plan are met.

2.5 Implesentation

Problems of implomentation have previously arisen through the chronic lack of resources,
inefficient communication, surveiliance, doplication of effort and infrastructure and the sheer
ccale of operation. It 95 recommended, therefore, that:

— an effertive coastal) Survaillance unit be patablished to discourage the use of explosive
and illeqal fishing techniques;

= the role of the surveillance unit be axpanded to one gimilar to that of the game wardens
in terrestrial national parks.

- it is desirable that the Action Flan should be implemented within a way of a Filot
Management Zone, In this regard it is recosmended that:

- the Pilpt HManagement Zone should cover tha rnastal zone of tha Tanga ragion ard the
islands of ZanZihar, Pemha and Latham.

2.5.1 Surveillance

The survey has shown that mobile surweillance teams could be an effective deterrent to
fishermen using destructive fechrniques. The presence of fishery division personne) on board the
survey wessel was seen to preyent the use of egplosives in the areas vwisited., A surveillance
vessal was one of the priorities given in 211 regions and districts including ZanZibar and Pemba.
The Surveiliance Managament Programme will need to:

- Initiate the designing of a surveillance vessel of approximately 6 to 10 meters in length
with a shaliow draught, a planing tull and good seagaing qualities. Each reglom would then
nominate 2 boat-buitding team anpd comstruct the  vessel  under supervision using supplied
materials. Once completed the wessel would be supplied with twin outboard motors of 40 to 7D Hp
{with spare paris) capahle of sunning on both petrel and kerosena. By operating in this way, each
region has an interest and an ipvestment in the programme and should ensure that the vessels are
properly maintained. Maintenance would be the respansibility of the boat-builder.

- Initiate the training of surveillance personnel through a rigorous training progravme
stressing eaforcement policies, the basics of anvirommental management and Eheir role in the
context to the Action Plan. The ditias of the sgrveillance teams would be to:

(i) uphold existing Tegislation and regiiations, combat axplosives fishing, check licences,
inspect catches and contral fishing gear am

(17} act as Marine Park Mardens regulating access to and the use of declared parks, reseryes
and axclusion panes.

2.5.2 Implementation of a Pilot Management Znne

To implement the different programmes af the Action Plan on a national scale would he
totally untenable given the current tow levels of public awareness and national preparedness io
erecute them. The proposal was therefore made to implement the Action Plan on a Pilot Management.
Zone to incluge the coastal zome of the Tanga region and the islands of Zanzibar, Pemba and
Latham. Each phase will be a*;sessed l:-:.r a centra] cmnﬁttee numnated by the thma'l
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programme to achieve the expected goals, After ap initial "trdad" period of the Pilot Mapagement
fone each phase will be introduced or a nationa) scale as <hown in Table 13, annex IX.

The selection of the Filot Area is basod on:
€3] the Jeval of current destruction;
{ii) the existence of undamaged marine envirooments in Zanzibar and Pemba;
{iti} the uniqueness of contained marine environmnts;
(i¥] the artisanal Fishing pressure;

(v} the willingness of Tangs regional afficials and ministry officials in Zanzibar to
actively participate and encourage the develogment of the programmes;

(vi} the conditions of the marine habitats in Fanzibar and Pemba which can be used as controls
to assess the effectiveness of the soparate programmes comprising the Actian Plan; and

{vii] the existence in the Tanga region of the Pangani Fisheries Training Canter supported by
NORAD, and the Tapga Integrated Kwral Development Frogrames (TIRDEP) sypported by G6T2
having already devetoped an infrastructural bace for training and education.

The implementation of the programmes in the Pilot Management Zone will be as follows:

- Following the plasning of the prograsme apd the recruitment of personnel, the phases of
the Action Plan wauid be mplemented sequentially beginning with the Public Awareress Frogramme
and the training workshaps for fishertes and surveillance officers. The Inventory Proprawme wil)
be tmplamented at the same time and data collected would be used to define specific actiont and
procluce managesient directives;

- the consiruction of the praposed anchor factary can begin at &n warly stage and botome
operational uwpon completion. The programme of anchor replacements can be initiated as production
begins to accumutate. By this time the fighing commmnity would have received information
regarding the planned prohibition of store anchors;

- Marine parks and regerves in the Filot Management Zone can be gazetted at an early
stage. In Zanzibar the necessary legislation must First be enacted. This is currently being done
through the proposed inclusions to the proposed Zanzibar Ficheries Legislation

- lhe personnel requirements during the First 4 to 5 years will be Ehe recruitment of two
coastal resource management officers, two assistants, two boat-building teaw and subsequantly tuwo
maintenance teams. This core will work with an expatriate for an initia) period. The expatriate
will alsp be responsibile for field co-ordimation and implementation of the programe phases and
liaising with the Mational Lo-ordinating Center: and

- The palicy of the programme regarding the supatriate staff and short berms consultants
w11l he on an adeisory capacity. Field decisions and the implamentation of the Action Plan w311
be the respunsibility of the lanzanian staff.
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