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PREFACE

The Goaverrwent of the United Republic of Tanzania approached UNEP #n late TN8T 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 Wational
Environmental Mamagenent Gounci) {NEMC), a mission was organized by UMEP. The terws of referance
of the mission was bo:

= review the status of the tniited Republic of Tanzania's capabilities in the field of

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

- survey (oasta) and marine )iving resources;

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

(i) mwaintain essential acological processes amd Yife supparting systams 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 an inveniory of major ongoing and planved 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 enviroarmantal
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 on various regions of the United Republic of Tanzania, with their
findings and recommendatiions; and of a proposed Action Plan for the protection, management and
develapment of the marine and coastal envirooment of the United Republic of Tanzania, developed 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

Fanzania 1ies south of the etuator between the Great Lakes (victorda, Janganyika and Myasa)
and the Indian Ocean, stretching from the barder of Kenya to Mozambique. There are five coastal
regions: Tanga, Dar es Salaam, Coast, Lindi and Mtwara. The coastline stretches 200 km ajong the
Indian Ocean From the Kenyan to the Pozambiquan border with a 200 nautical mile (em) wide
Exclusive Economic fone. The coast has a very narrow continental shelf varying from approximately
3.7 nm wide to a maximem of 34,5 om ab areas arcund Mafia, Ianzibar and Pemba [slands. The
coastline is primarily characterized by sweeping sand beaches, rocky outcrops, and developed
fringing coral reefs and is also punctuated by extensive growths of mangroves particalarly near
the mouth of larger rivers (L.Berry, 1980]).

1.  GEOMORPHOWDGY OF THE COWSTLINE
The coastiine of Tanzania can be divided into three main categories, these are:
{3) indented coastlines with off-1ying r‘eefs. and 1slands;
{i1) shallow bank coastlines, Jittle indentations with off-lying large islands;

{i3j) indented coastlimes with narrow shelf fringing reefs with deep oceanic waters to
seamard.,

from the Kenyan border sputhwards to Pangani the coastline i: indented with off.lying reefs
and islands with shelves extending to the western coast of Zanzibar [Figure 1, anmex X). From
Dar es Salaam (Ras Ndege) to Ras Suyuni the coastline is indented with marrow shelf fringing reefs
and deep pceanic waters to seaward. The coastline from Ras Buyuni to Kilwa Masoka (Ras Tikirini)
is a bank area of deltaic origin indented by deep chanerels and interspersed by coral reefs {patch
reefs} and coralline islands of pleistocenz origin. This area is influenced by the Rufiji rivers
north and south deltas depositing sediments of alluvial origin and by carbonate sediments of
reefal origin. South of Mafia island and ta the east of the southern delta of the Rufiji s a
hank and patch reef area extending 76 am %o a series of islands Lo the easi: Qkuza, Myuni, Limbi,
Fanjore and Songo Songe. A1l the islands are fronted by extensive fringing reef formaiions. The
100 fathom line (600 Ft or 300 m) s located immediately to seaward of these islands and
approximately 2 mn to seawsrd of Mafia and Zanzibar. The 1 fathom line can be 4 nm offshore in
the latter. South of Kilwa the coastline is indenked with a narrow shelf, froated by fringing
reefs with the 100 fathom line jying 1 to 3 rm offshore. From Mtwsrs to Ruvema {Mosambigue
barder} the coastlire is a narrow banked area fronted by fringing reefs and islands leading to the
Ruvuma estuary south of Ras Matupda.

Pemiba (Figure 2a, annex X} is a true cceanic island surrounded on all sides by deep bceanic
waters Wwith a maximem depth of 546 fathoms (3,276 ft or €38 m) in the Pemba channel which
separates the island from the maintand coast. The east coast pf the istamd consist: of a narrow
fringing reef with the 100 fathom line lying 1 to I m offshore. Setween Ras Eiuya te the north
and Ras lUpemba to the south, Tow lying pieistocene reef structures are found along the cosst with
three breaks fronted by low islands well covered by undisturbed mangrove forests. The soubh
consists of a drying bank and a series of coral jstands {pleistocene} to seaward with the coast
gropping of f very rapidly to 200 fathoms less than 1 om  offshore.  The west coast is a umigue
jngentad coastline fronmted by ltow lying coral i1slands and fringing reef formations which are
dissected by five passes characterized hy high water Flows during the ebb and flood tides. The

area contained within these reefs and islands consist of patch reefs and seagrass beds bordered by
dense mangrove cover.

zanzibar [Figure 2b, annex X} consists primarily of an exposed pleistocene platiform hacked
by an extensive bank Fformation to the mainpland of Tanzania. There are no Fivers s Fanzibar.
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Several islands of pleistocena coral origin can be found to the west, they are Kepandiko, Chapant,
Changa, Bawi, Chumbe, Kmzle and Pungume. To the north lies the island of Tumbatu. It may once
have been attached to the matn island but is mow separated by & channel 1.5 to 3 rm wide with a
maximum depth of & fathoms and a minimom depth of 1 fathom. The dast eoast is generally straight
an 2 northwest-southeast axis. To the nerth is a small pleistocene coral slamd  {Mnemba)
surrounded by extensive coral fermations and deep water to seaward. At Chwaka there is a large
epbayment of shoaling water. The bay is covered primarily by Thallassia and Thallazsodendron and
s surrtundad by mangrove forests on its sonthern fringes. From Ras Nungwe to the north and Ras
Kizimkazi ta the south, the coactline is fronted by a fringing reef. Thiz it a high energy reef,
backed by 3 sm211 back raef/lagoon system that may dry at Jou water springs. Ko information was
ava¥lable on the geomorpholagy of Mafia Tsland.

Z. CLIMATE, CURRENTS AMD HYDRIERAPHIC CONDITIONS

The primary influencing facters affecting the elimate, currents and hydrographic conditions
of the coast of Tanzania are the Spasonal mensoon winds {Figure 3, annex X). The climate of the
region may be described as moderately warm tropical.

Between the months of May and November the momsoan winds known as the southeast trade winds
approach bthe coast of Tamzania from a south, southeatt direction. Thay are then defiectad alang
the caast in a northerly direction, Besides the incidental conventional precipitation frequently
associated with the coast and islands, {Figure 4, annex X}, rainfall patterm is closely assoriated
with the southeast trade winds which blocws over a large bady of water, {Indian Ocean), and has the
greatest impact on the region. Mast of the moisturs carried by the winde falls in the sauthern
and central parts of the East AFrican coast and is depleted of much of ts moisture by the time it
reaches northern Kenya and Somalis. Between the months of December to April the prevailing
monsoonal winds, are from the northeast. These northeasterly trade winds are priscipally
continental in nature and therefore relatively ory except for the maisture picked up in the
narthern [ndtan Ocean and the Arabia Sea. Wortheastern Tanzamta benefits from the water deposited
by these winds, Because of the effects of the two trade winds and Tanzania being close to the
eguator it has one long aml one short rainy <easnn.

The principle oeean currents affecting the Tanzanian coast are the South Equatorial Current,
the East African Coastal Current and the Somali Current (Figure 3, annee K). As the South
Egquatorial Cuarrent approaches the African centinent it splits to form Ywo coastal currents, the
Mozambigue Current which flows southwards ard the East African Coastal Current (EACC) which
deflects alang the African continent Flewing northwards.

Between the months of May to Movember the FACC is under the strong influance of the
soitheast trade winds which causes it %0 Flow northwards. The curront continues to flow along Eha
Somali coast but due to strong offshore winds north of the equator recilts in the upwelling of
celd nutrient rich water. The northeast trade winde generates the southward Flowing Somali
current which meets and reverses the EACC. The currents deflsct to the east nsuatly at or just
south of the equator [Hewell, 1957).

It has been found that inshore rcoastal faatures such as banks, reefs and islands al)
influence the flow of the EACC, creating eddies, vorteres and layer counter rurrents all within
the dapth of shallow biological featurss, Harvey {(1977), Hewell (957), Mwaipopo (in prass).

The temperature of the coastal waters sverage at 279C but may reach 289C during July to
Septamber and rise to Z80C to 29°C in shallow areas during January %0 March., The average
value of salinitias wac meazured at 34.%0700.

To date, there has bees np study of the mixing characteristics of the Rufiji watars and that
of other major rivers with off-1ying saline coastal waters .- and the pattarns of cedimeat fallout
along the Tanzanian Httura'l. There is a need far such studies %o ba undertaken in order to
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B. SPECIFIC MARINE ENVIROMMENTAL FEATURES AND PROBLEMS

1. ASSESSMENT OF THE COMDITIONS OF THE MARIWE ENVTROMMENT
1.1 Coral Reefs

Fringing resfs are the main characteristic raaf formation of the Tarzanian coastline. Oue
to the narrowness of the conttnental shelf all the coral reefs of the reglom are close to land and
as & result are strongly subjected to natural and human influences and are particularly vulnerahle
to changes in land use and coastal dewvelopment.

The coral reafs of the United Republic of Tanzaniz showed severs damage due to the use af
exptosive fishing techmiques. The extensive and continued practice of this fishing method has
reduced much of the substrate nomally switable for recolonization to unconsollidated rubble. This
rubble is now colonized exiensivaly by soft corat species inhibiting the poszibhle settiement of
the more energetically important scleractinian species.

The soft coral species having a faster growth rate terd to reduce available substrate for
settlament and overgrow juvenile colonies. [n severely damaged areas, saoft coral cover vas
estimated at 60-80%, The areas contained by Msasani bay to the south and northwards to Ras
Kirimoni is one example of a reef area being subjecied to continuous explosive Fishing, up to
three impacts per hour were observed. The wse of explosive fishing techniques is carried out
quite openly during daylight hours and in ¢lose proximity to residentia) areas. Acktion i3 seldam
taken to prevent this activity.

Explosive Fishing dves not only cause direct destruction to the reef. When used on sand
areas adjacent to patch reefs considerable volumes of cediment are 1ifted which then settie
heavily on the adjacent caral. Mortality of corals dve to smothering by sedimeats was observed
with high reef mortality doe to this method on the reefs of Dkuza 1Island. There are areas,
however, where no explosive fishing activithes have been reported such as in the reef and bank
areas south of Miwara, from Ras Msamgamky to the Ruvuma river. The general reasons given for the
jncrease in explosive fishing are the shortage of fishing gear available and Ehe noticeable
decrease in availahle fish stocks when traditional fishing methods werm used. The coral divarsity
ts, however, good but the cover s low, with no major frame bailding coral observed n ¥ts
Juvenile stages.

Damage to the reef attributed to explosive fishing is also jncreased by mangrove poles,
crushing and abrading coral surfaces on certain reefs. Mangrove poles are cut iltegally as in the
centre of Karange istand and trarsported by canoe and then unloaded onte the reef in heawy
weather. n additien, the reefs have been subjected to storm surge damage. It has been suggested
that through the use of explosive fishirg techniques the reefs hawe been altered and that damage
due to storm surges has increased due to the movement of fractured colonies that then mpact
living colonfes. Further damage has been due to anchoring techniques employed by artisanal
fishermen. Fishermen using anchors carved fram limestone (Pleistocene coral reef) crash and drag
colonies when anchoring over their fishing grounds. As the anchors drag on the substrate, they
push coral ruhble bafore them which then fall down the fore reef siope damaging desper cerals
which would ptherwise be immune to the immediate effects of explasive Fishing.

The Tanzanian coral reefs ard tida) flats suffer further damage from reef walking by
fishermen at low tide. This consktitutes an important element of the artisana) fishery for
mo)lluscs and octopus. In the Tanga region, Niule reef was observed to be under intensive fishing
pressure during Jow tides with 30-40 fishermen observed searching for octopus and mollusc speties
both day and nmight. Artisanat fishing traps have alsp caused damage to the coral reefs. The
traps are being selectively dropped on or n the wicinity of Yiving cora’, Fram Ras Buyuni to
samanga in the Coast region, artisana)l fishermen have comstructed fixed traps throughout the



Intertidal area, an avarage of 21 traps wers coumted in a 0.54 am area. Fishing pressures have
alsu upset ¥infish fauma which has resulted in an increase of herbivoraus species. The
Dommacantrys and Chaetodun spp, have grazed on coral surfaces Jeaving ltesions which are causing
bacteriai infection and mortality of the coral Montastres spp. and Favia spp.  In some areas such
as Mesali Island reef 70X of these genera have bapn infected. Beach sefning operatiosns have alsp
been observed t6 LauSe damage to the hotten Fauna.

The resf structures of Chale bay is unigue and maintains 2 pood diversity with 32 gencra
observed. Although there was no chserved damage which could be attributed to explotive Fishing,
there was a scarcity of finfish species which supports the view that these areac are being
averfished using traditional artisana? fishing techniques. Oamage to ixlands and their Boosystamnt
by transient fishermen who bave sracted temporary cawps theroby destroying the natural vegetation
aml causing erosional prohlens were also observed. Tha impertant nesting sites of turtles on
Okuza island have besn destroyed by the presence of thece transient fisherman.

The indiscriminate extraction and unregulated callection of coral species and shells by
tourdsts and for trace amd export and the removal of massive frame building corals Porites spp and
Parona spp, for the production of 1ime or Far the use of construction material ha: aleo
contributed to the destruction of these. ecosystems. In the Coast region, coral is either burned
to produce lime ur is broken to be used as a building material. 5he?) and coral collectors from
Mtwara are to be seen constantly on Nyani island. She)) dealers have lucrative export markets in
Hong Kong, Japan, Endia, W. Germany, China, Canada, Singapore, France and the United Arab
Emirates.

Reef mortality as observed in the Tanga region may also possibly have been dus ko the
presence of Acanthaster planci {(Crown of Thorns Starfish), Seven species of Acanthaster were
observed in larger numbers than on any other coral resf survayed in the United Republic of
Tanzania. However, it has been reparted that localized popuiation explosians of Acanthastar have
aoccurred ia Zanzibar, the most recent being in 1979, -

The reefs have alsp been gubjected to heavy sedimentation which may account for the decrease
in coral cover with the increase in depth. It was cbserved that colonies with surface lesipns
were unable te clear sediments adequately, while these upinjured colonies wors well gloared of
sediments, The jncrease in sediments also reduce 1ight penetration on the back reef areas.
Between Ras Syyuni and Koma island in the Coast region patch reefs -are infrequent due to high
sediment and turbidity levels. Howewer, to the west of Panga, 1iving caralt did not chow sediment
accusulation although ' the sediment toad was high, These coral colonies seem &p have adapted to
tow light levels. The increase in sediments along the coast and fram rivers has beem dus to sam
extraction in beach areas althoogh prohibited, and to the destruction of the natural vegetation
within the coastal drainage basin.

There are no major industries n the Coast region. The feuw smal? scale industries that do
exist have not created a pollution problem. Howewer, the other regians have serious pollution
problems. The area From Ras Kan Kadya to Ras Mdege has the most cerious levels of pollution both
urban and indusirial in the United Republic of Tanzania. The affect and sourcee of pollution will
be discussed in detail in Section B.2. .

1.2 ° Mangroves

Mangroves are characteristic litteral plants (treas or chrubt) occupying estuarine areas,
bays of islands, and sheltered trupical coasts. *Mangrove forest® as they are sometimes referred,
serve as A habitat for a good varfety of fauma and flora and also as a hreeding, nursery and
faeding ground particularly for crustaceans. The axtensive mangrowse forests n Tanzania oceur
mainly in the deltas of main rivers Ttke the Rufiji and Pangani (Figure B, znnex X),

It was chserved that in alt the mangrowe areas surveyed along the Tanzanian coastline
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B. SPECIFIC MARINE ENVIRONMENTAL FEATURES AMD PROBLEMS

1. ASSESSNENT OF THE COMDITIONS OF THE MARTNE DXV IROMFENT
1.1 Coral Reefs

Fringing reefs are the mzin characteristic reef formation of the Tanzanian ceastline. Due
to the narrowness of the continental shelf atl the coral reefs of the region are close to land and
as a result are stronagly subjected to natwral and human influénces and are particularly vulnerable
to changes in lard use and coastal development,

The coral reefs of the United Republic of Tanzania showed severe damage due to the use of
mxplosive fishing technigues. The extensive and continued practice of this fishing method has
reduced much of the substrate normally sultahle for recolonization to unconsolidated rubble. TMis
rubble is now colonized extensively by soft cora) species inhibiting the possible settlement of
the more mnergetically important scleractinian species.

The “suft coral species having a faster growth rate tend ta reduce avallable substrate for
settlement and owergrow jovenile &olenies.  In severely damaged areas, soft coral cower was
estimated at €0-80%. The areas contained by Measani hay t4 the south and rorthwards to Ras
Eirimoni is one example of a reef area being subjected to continupus explosive fishing, up to
three impacts per hour were cbserved, The use of explosive fishing techniques is carried out
quite openly during daylight hours ard in close proximity to residential areas. Action it seldom
taken to prevent this activity.

Explosive Fishing doas nat only cause direct destruction to the reef. When usad on sand
arcas adjacent to patch reefs considerable volumes of sediment are )ifted which then settle
heavily on the adjacent coral. Mortality of corals due to smothering by sediments was observed
with high reef mortality due to this methad on the reefs of Dkuza Island. There are areas,
however, whers np explosive fishing activities have been reported such as in the reef and bank
areas south of Mtwara, from Ras Msamgamku to the Ruwwsma river. The general reasons given for the
increase in eaplosive fishing are the shortage of fishing gear available and the noticeable
decrease in available Fish stocks when traditional fishing methods were used. The caral diversity
js, however, good but the cover is low, with no major frame building coral observed in fits
juvenile stages.

Damage to the reef attributed to explosive fishing is 2)so increased by mangrove pales,
crushing and abrading coral surfaces on certain reefs. Mangrave pales are cut illegally as in the
centre of Karange istand. and transported by camoe and then unloaded onto the reaf in heavy
weather. In addition, the reafs have been subjected to storm surge damage. It has been suggested
that through the use of explosive fishing technigues the reefs have been alteraed and that damage
due to storm surges has increzsed dwe to the movement of fractured colonies that then impact
living colonies. Further damage has been due to anchoring techniques emplaysd by artisanal
fishermen, Fishermen using anchors carved from limestone (Pleiztocens coral reef) crush and drag
colonies when anchoring over their fishing grounds. Az the anchors drag on the substrate, they
push coral rubble before them which then fall down the fore reef slopu damaging daeper corals
which would otherwise be immune to the immadiate effects of explasive fishing.

The Tanzanian coral reefs and tidal flats sufFer further damage from reef walking by
fishermen at low tide. This constitutes an important element of the artisanal fishery for
malluscs and octopus. In the Tanga region, Niule reef was ahserved to be under intensive fishing
pressure during low tides with 30-40 fishermen observed searching for octopus amd molluse species
both day and night. Artisanal fishing traps have alse caused damage to the coral reefs. The
traps are being selectively dropped on or in the wicinity of liwing coral. Fran Ras Buyeni to
samanga in the Coast region, artisanal fishermen have constructed fixed traps thraughout the
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intertidal ares, an average of 2} traps were countad in a 0.54 nm area. Fishing pressuras have
also upset finfish fauna which has resulted ¥n an increase of herbivorous species, The
Dommacenirus and fhaetodun spp. have grazed an eoral surfaces Jeaving leasions which are causing
bacterial infection and mortality of the coral Montastrea spp. and Favia spp. In some areas such
a5 Mesaly Island reef 0% of these genera have baen inféctad. Beach seining operations have also
been observed to cause damage to the bottos fauna.

The reef structures of Chole bay is unigue and maintains a pood diversity with 32 gemera
observed. Although there was na observed danage which coutd be attributed to explosive fichimg,
there was a scarcity of finfish species which supports the view that these areas are being
averfished using traditional artisana) fishing technigues. Damage to isTands and their ecosystems
by transien: fishermen who have erected temporary camps thareby destroying the natura) vegetation
and causing erosional problems were alsp obsarved. The important nesting sites of turtlaz on
Oktza isTand have been destroyed by the presence of these transient fishermen.

The indiscriminate extraction and unregulated cotlection of coral spacies znd shellz by
tourists and for trade and export and the remowa) of massive frame building carals Porttes spp and
Parona spp, for the production of 1ime or for the use of construction matersal has alse
contributed to the destruction of these ecosystems, In the Coast region, coral it aither hurned
to produce Yime or is broken to be used as a building material. Shell and coral collectors from
Mtwara are to be seen copstantly on Myan} island. Shell dealers have lueratiwe axport markets in
Hong Kong, Japan, India, W. Germany, Lhina, Canada, Singapore, France amd the United Arab
Emirates, '

Reef mortality as observed in the Tanga region may aiso passibly have hean due to the
presence of Acanthaster plamci (Crown of Thorns Starfishy.  Seven species aof Acanthaster were
observed in Targer nurbers than on any other coral reef sorveyed in the Lini ted Rapublic of
Tanzanta. Howewer, it has been reported that Jocalized population sxplosions of Acanthaster have
occurred in Zanzibar, the most recent being in 1979,

The reefs have also been subjacted to heavy sedimantation which may account for the dacrease
in coral cover with the increase in depth. It was observed that colonies with surface lscione
were unable to clear sediments adequately, while those aninjured. enlonies were wel) cleared of
sediments. The increase in sediments a)so reduce 1ight penstration on the back veef areas.
Setween Ras Buyuni and Koma island in the Coast region patch raefs -are infrequent due ta high
sediment and turbidity levels. However, to the west of Pange, living torals did not show sadiment
accumulation although the sediment load was high. These coral colonies seem to have adapted to
tow Tight levels. The increase in sediments along the coast and from rivers has been due to sand
extraction in I:ueach areas although prohibited, and to the uestruntmn of the natural vegetation
within the coastal drainage basin.

There are no major industrias in the Coast region. The few smal? scale industries that do
exist have not created a pollution problem. However, the other regione have serious poilution
probiems. The arez from Ras Kan Kadya to Ras Mdege has the most serious leve)s of poliution both
urban and industrial in the United Republic of Tanzania. The effect and sources of pollution wil)
be discussed in detai) in Section B.2.

1.2 Mangroves

Mangroves are characteristic littoral plants (trees or shrubs} occupying estuarine areas,
bays of islands, and sheltered tropical cuasts. “Mangrove forest" as they are sometimes referrved,
serve a5 a habitat for a good variety of fama aml flora and also as a breeding, nursery asd
feeding ground particularly for crustaceans. The extensive mangrove forests in Tanzania occur
mainTy in the deitas of main rivers like the Rufiji and Pangani (Figure 8, annex X).

[t was pbserved that in all th& mngm\re arens surueyed a'lnnq the Tanuman cnastllnn
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material, firewood and also ax fuel for the salt industry. Mangrowe areas in the urban regions
are not only subjected to cutting which has led to coastal erosion, but also to werban 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 mangrova areas of Mafia, no serious cutting was chosryed, Five
species of mangrowe Following marmal successional patterns from share to the seaward edpe, wete
pbserved at Chole Bay and south of Rac Meumbi. The dictriet affigiale 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 we. The
cutting of thess mangrove foresis were observed towards the interior where forest araas 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 University 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 hawve on the area and whether
other insect control options exist.

f 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 observad). 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 ragiom have alsa suffered similar consequences as previocusly
described, It became apparsnt durimg the survey that although the fyvision 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
salt 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 coastal 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 parsonal 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 arsaz. 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 soagrass arsas were
absent in 211 the arpas. This is evidence of extensive fishing pressure. Apart from the genera
of seanrass ohserved. all coral areas and drying reef flats were covered extensively by Sargassun
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Samples of Fuchamd were also observed, sugqesting the possibility bf a natural stock of Euchema
available for mariculiure development prograpmes in selacted emhaywments.

1.8 Fishwries

In the United Republic of Tamzania the marine fisheries ara sti11 malnly artisanal. Fishing
actirities are concentrated inshore 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 Tourdsn
show that there has been a decrease 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 catehing 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 assessmemt 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 vegian i5 extensive and is carried out by local artizanal
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 Salaam regiom although 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 (Tablas 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: presentad unreliable.
{Table 6, anrex [X}. An ‘ndeperdent survey of the Lindi region with regards te fishermen, catch,
type and nmber of fishing gear used 35 essential.



As in the Lindi region, the data avaitable for the Mtwara region, (Table 7, ammex IX), is
inconsistest amd unreliable, An independent susrvey of the region's fishermen, catch, %type and
number of fishing gear used i5 required.

In Zanzibar, fish protein accounts for approximately 30X of the anmual intake of animal
protein. Due to the high consumption of fish by the general population, it has been SGovernment
palicy %6 increase the supplies of fish by encouraging the development of the artisanal fishing
sector. This poticy has been implemented by making fishing gear and outbeard motors avallable io
fisharmen and by developing a distribution infrastructurs to make the catch available to the rural
population, The Sovarnment in addition, seeks to stabilize prices at 2 low lewel and provides
storage facilities for fish (matnly sardines and mackerel) caught bty the State Fishing Campany
[ZAFICD}. ZAFICO operates a smal) fleet of commercial wessels with a modest catch (189 tonnes
during the first quarter of 1987}, The statistica) data coallected at dezignated landing sites
{fable B, annex IX) by the Ministry of Marime, Taurizm and Farestey do not give detalls of species
caught which makes it difficult to assess tha importance of the varicus species caught. However,
the matn types of fish caught are demersal fish (hraame, pareotfich, emperors, snappers, millets,
groupers, sharks, rays etc.) which are caught with hand ¥ines, traps and nets; the small pelagic
Fish {sardines, anchovies and mackersls) which are caught with purse seimes, scoup nets and beach
coinas and the larger pelagic fizh (tuna, kingFish, reinbow runner, tailfish, marlin, etc.) which
ara caught by 1imes, drift gill nets and pursa seines (FAQ, 1947).

The artisanal fithing pressure is substantial particularly with the increase in both fishing
vassels and gear. It was noted that in 1tne with the Dovernment's policy prohibiting their use,
there was a temporary decrease in the nuwber of beach seimes in both Zanzibar and Pempa.

Dther fishing activities include the destructive method of shell collecting carried out om
all the coral reefs of Zanzibar and Penmba, and the sea cucumber harvesting, but no assessment of
stocks have bean carried out. It is, however, important that this be carried dut in arder o
assess resource potential and to assist in the formulatton of managesent policies.

1.5 Marina Mawals

The marine mammal fama of the East AFrican region is not well kpown. Onm the whole, there
arae vary fou existing records on the subject matter.

During the survey, targe schoels up to 50 to 70 common porpoises were observed off tindi
Bay, however, smaller groups up to 10 porpoises were commpnly seen. There were no reported digeng
in the region although they were expected to be seen in the Kilwa zrea. Marine mamals are not
commonly caught in the Tanzanian waters.

A6 Maripe ReSirves

For a 1ist of tha evisting marine regerves along the Tanzanian coastline see anmex ¥II.

An inventory of marine resources and habitats of the ragions contained in the Action Plan
will identify areas zuitable as genetic reserves amd protected areas. Thege areas may serve as
ganetic pools for the resettlement of damaged areas and the impravemant of the fisheries
patential. The necessary legislation to estahlish such sites when jgentified already exists
(annex” VILI). Other areas suitable for establishment as veseryes would be identified during the
course of a quamtitative resource and habitat inventory to be avecuted as part of the inttial
phases of the Action Plan and thesé should inelude identified prawn breeding and nursery araas at
both the Rufiji and Bagamoyo qrourds which would be 2omed as closed areas.

whilst the survey of the Tanga repion failed tn 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 region, however, thres areas wers identified that could be declared
marine reservas and protected areas (Action Plan}, these are the:

(i} Proposed Mhegani Marine Protected Avea.

{¥1} Proposed extensipn of the Ras Buyuni closa mangrove fareszt area 46 Include offzhors reefs
an? Ras Buyuni Bay.

{ii1) Proposed extension of the Chole Bay, Tutia reef doeclared a marine Resamp to include the
reefs south of Mafia and Swajou Island.

These proposed areas would be zored in accordance with the Actian Man,

In the Bar es Salaam regicn four marine roserves have besn declarsd which include the
Islands of Mbudya, Bongoya, Pangavini and the reaf and sand bank Formatlone at Yagin. Though
gazetted in GN 137 of 1975 nome of these reservas have beer inpiementod and the public g not
aware of their status. These reserves have been subjected to continued f ishing presture and the
removal of living specimens by visitors. This has reselted in the gradual deterioration of bottom
fauna and associated finfish specles to the present depleted lavels. MO new reserves have heen
planned far this region.

The protecied inshore arca from Mjao Gap to Port Gockburr 15 a highly productivae area. Coral
cover is restricted to very isolated patch raefs, however, ihe entire area is axtensively covered
by algal and seagrass species. Bearing in ming the high proguctivity leveis the area would be
highly suitable for diverse maricutture developments, im particular Fuchema and the Oyster
Crassastrea,

At present, Zanzibar has no marine parks, reserve areas or managed argas, but it is the
Government's policy that these be identified and gazetted in 1968, As a result of this mission
several suitable areas have been identified (Action Plan). The {dentified areas are:

{i] tLatham Island

{i%) Zanzibar Reef and Islands

(111} Muewba Island Marine Resaree

(iv] Mesali IsTand Marine Reserve - Pamba
fv]l Mtangani Marine Rasarve :

2.  MARINE POLLUTION
2.1 Indestrial Pollution

The Mationa) Enviroament Management Council (NEMG) has produced an inventory of the sources
of pollution in the Tanga region. These sources were verified during the survey.

The Tanga Fertitizer Company which lies immediately to the South of Ras Kazome causes
serinus pollution prablems to coastal areas to the porth and scuth of its outflows. The company
produces sulphuric acid and phospharic acid, It was determined by WEMC that for every tonne of
sulphuri¢ acid produced, 55 kg of S0 and 2.1 ky of 50y are emitted inte the atmasphere.
Effluent emitted firte the sea s roughly T700m3/h, containing acid leakages,  Fluoride,
phasphoraus, nitregen, sma)] amounts of cadmium n solution and gypsum in suspension. [t was
found that sulphur particles were common on the beach extending at least 1 km narth, whth no
infauna seen efther in the intertidal or subtidal rone, however, the mangrove stands adjacent to
the outfall seemed unaffected. The chronic pollution has also resulted in anoxic sediments 2 mm
below the surface. The Sabuni Industry for the manufacture of saap ardl detergents amits. sulphur
dioxida into the atmosphere and waste water i5 discharged into the laocal storm drain svstem. 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 S5igi river 2 km from its mouth.

Although no adverse effects were observed on the mangrove forests adjacent to the Sigi river
mouth, secondary sffecis may be present from the increased levels of productivity due io this high
nutrient load, increased turbidity amd 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 effluent intc 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 analyses 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 regian, there are 2)sa no aperational
industrial dewelopments. Its cashew nut protessing factories have been cloged now for several
years, A small 3ndusirial estate {5 currently under constructien but arrangements for the
handting and treatment of effluents and discharge are unknown. However, on the island 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 Topsoe amminia and the Snaprogetti
urea processes will reportedly add 500 kg of asnonia and 1000 kg of urea to the discharged water
per day. The waste water will alsc be discharged directly into the sea.

NEMC's Tecent survey of polluting industries in Zanzibar inglude, 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 strean 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, soda 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 been 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 Corporation, bwo pesticide stores cantaining a mixture of diffarent
pasticides were observed o be Teaking.

2.2 Urban Poliution

At present, 33% of Tanga is currently served by a central senage systom, the remalndar is
served by saptic tanks. Thare are no treatment facilities whatspaver, and raw sowage From the
central system as well as from the septic tanks are discharged directly into the ssa.  The
developmgnt plan for Tangs 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 Bonbo Hospital situated sowrth of Ras Kazone
within the coastlines of ihe Tanga Harbour, empties its effluents into several septic tanks amd
soak pits. Howaver, they are at present overflowing and this discharge is washed into the harbour
araa during the wet seasons. The present situation creates a real risk to- jnshora marine habitats
and a cardous public health risk,

In the Coast region, there are no large urban settlements, but the main coastal settlement
are Bagamoyo and Kilindon’ on Mafia and as 2 rasult, urban waste ts not a majar problem.

Az mentioned in section 2.1, Dar ez Salaam has the highest levels of pollutien in the Hnited
Republic of Tanzania. This love! of pollution iz not only attributabla to industrial discharge
but al1so te urban wastes from both planned and unplamned residential areas. irban sewaqe is
discharged without treatment into the harbour area at Keka, Kurasini, Mitoni, Shimo 1a Ldonga and
via large pipes to the mud flats frosting Ocean Road to the north of Banda Beach. At these
locations, accumulated fascal wastes were seen on the beaches. There is also an increass in
primary productivity associated with the continuous Tnjection of organic material. The increased
productivity has Jikewise led to imtreased turbidity, siltation of detrital material and & fou)
swelting accomuilation of rotting algal and faeces material on the beach and sand Flats fronting
the Selander Bridge. A survey of the Dar es Salaam watars to assess the caliform bacteria content
wis commissioned by the Tanzanian Urban Planning Division of the Ministry of Lands, Natural
Rescurces and Tourism.  The rasults are given in Table 9, annex EX. Ft iz Tikely that this area
contains other pathogens creating a serious public health risk to swimmers, coastal fishermen
using cast nets on the beach and their users,

The major coastal urban areas in the Lindi region are Xilwa Kivinje, Kilwa Masoko and
Lindi. Lindi has no treatment facilities for urban waste, with raw sewage heing discharged into
the estuary. The affluent sikes are all within the town Jinits and sediments were Found Eo be
anoxic 1 om below the surface, posing a serjous public health Tisk.

In the Miwara region, Mtwara being the only major urban arca, thare are no major sources of
urban pollution. Waste and sewage are collected in cesspits and intermittently pwnped qut to an
unknown discharge site.

There are currently no facilities for treating urban waste on efther Zanzibar or Pemba.
Sewmage is discharged directly inta the sea. In Zanzibar, tha raw sewage discharge points are
directly in front of the town beaches which are used for recreational swimming. Hospital refuse
and 1iquid wastes are alsa discharged diractly i front of the MWospital. There is an increased
tevel of productivity as a resvit. Tha ambayment north of the dhow harbour {Malindi) produces a
foul odour of faeces and hydrogen sulphide at low tides with sediments anexic 0.5 om helow the
surfaca.

2.3 Di1 Pollution

The Port of Tanga is capable of raceiving large ocean going vessels. Om an average, A
ehips move in and out of the harboyr & month. 031 and refined petralewy 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 diszcharges from anchored vessels in the harbour.

In the Coast regiom the mein source of oil pollution s from & generating station oparated
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 a2 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 5 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
coupl ing pipeline Jocated to the west of Inner Makatwbe Island, The crude oil js processed 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 bthe refinery have resulted in the chronic pollution of the harbpur 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 zpecies, and that the Jong term
effact of the oil spill resulted inm 2 955 mortality of a mangrave area at the entranfe Eo the
harfiour 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 pil
spiltage s€717 exists within the course of tankers discharging oid into the standpipe provided.
The valves and pipes both showed evidence of corrozion and 2 leakage could result is a substantial
i1 spill into the harbour area, which the authorities would not be able to cope with because of
the lack of macescary eguipmant .

[n Fanribar, submarine dischargs points for refined fuel products are located at Mtoni 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 oxisting legislative, institutional and gowernmental etruftures necessary to 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 Ffor training
inckitetinne  and neeennnal moek he ideatifiad 0 Fi11 the  neenncad  Oeackal  Retourras  and
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Fanagement Sections undar the wrbrella of the National Envirerment management Council {NEMC), and
the Zanzibar Ministry of Marine Tourism and Forastry,

‘Tha legislation currently applicable to the coastal zone and resources Includus  thace
covering Zanzibar and Pemba (annax WIII). The existing legislation concerning the marine
environment is adequate, however, it must be roviawed, updated, strengthened and whepe heCassary
rescinded whem no longar applicable. This process iz already being carried out in Zanzibar in
terms of a newly proposed Fisheries Policy and Legislation ecoveriag all aspeets of inshore and
offshore fishing, including the problems of conservation, marine parks, licensing and tourdsm.

Geopolitically the country is divided into regions and districts, with national planning and
control maintained at various ministerial headguarters. The policies are then implumanted by
trained officers who have a sound keowledge of the population and gengraphy of their araaz, at
veglonal and district levels. The problems of implementation have arisen through the echroniz lack
of resources, and inefficient communications infrastructure, duplication of «Ffarte and tha chaer
scale of oparations,

The bnited Republic of Tamzania i¢ well endowed with Instituticns whose aime are to
investigate the marine environment and to provide training facilities in Fisharies and supporting

subjacts, The existing facllitles however roquire upgrading to make them more afficient and
effective,

The Mbegani Fisheries Development Center of the Tanzanian Ministry of Natura) Resources and
Tourism 35 the only institute in the Coast region offering training facilities in fisheries
retated subjects (nautical science, Fisheries technology, fish processing and marketing and
refrigeration). The institotion which is supported by the Norweglan Agency for Oevelopment
(NORADY, operates three training vessels amd 1iaises with Fishermen groups at the village level
and the MWinistry., The possibility of diversifying the present programme to inclode a urit pn
coastal resources amd management and Tater a certificate course for coastal resource officers, was
discussed and wel] received. Further action and ¢istussions will havea to be undertaken within the
context of the Action Plan (Sectiom E). The Boat Building Department of the Mbegani Center
expressed interest in destgning an inshore surveillance vessel which could ba built at Ragamoyn by
boat builders trained at the depariment.

Within the Dar es Salaan region there are a nuwmber of government institutions, thoey are: tha
University of Dar es Salaam complex with its Kumduchi Marine Binlogical Station and the Imctitute
of Marime Sciences, the Goverrment Chemical Laboratory and the Bureau of Standards Laboratory,
The Marine Biology and Botany Department and the Institute of Resource Agsegement in the
University of Qar es Salaan are we'l equipped and staffed. Betwesn tham, they are capable of
preparing the necessary cursicula and practical demonstration programmes needed tno train cpagtal
resource managars and officers. The Enstitute of Marine Sciences of the University caver the
fields of expartise in fisheries, mariculture, marime chemistry, physical oceanography,
ecosphysiology, marine resources, marine policy amd phytology and s wel! placed to take on a
consyltative role in different programmes of the proposed Ackion Plan, The facilities are
geperally run down due to lack of investwent in new equipment and budldings. However, it is
possible for the institute to carry out basic research programmes. The University has expressed
an interest in taking part in the implementation of the Actiom Plan. The Government 1aboratorias
are also wall equipped and are capable of carrying out most analyses.  However, the Kunduchi
Station #s 411 equipped, with most Facilities out of order and wun down, and is in peed of
complete rehabilitation. In Zanzibar the Government Technical College (Karume Technical School)
can be expected to expand 1t curricula by 2dding a init on environmental management.

There are two international aid programes currently being carrisd out in the Tanga region.
They arg the Pangani Fisheries Training Center and the Tanga Integrated rural Develogment
Prograse .
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The Pangani Fisherias Training Center runs short courses for artisanal fishermen with the
aim at IMproving the income of artitsanal fishermen, increasing fish production within their area
of opavation and upgrading the sikills and fishing technigues of the fichermen. The programme %
supported by NORAD and the Tanzania Mipistry of Natura) Resources. NORAD has alsp expressed an
interest in incleding a prograwme that would stress the impartance of the marine enviranment and
the interlinkager betwesn coasta]l habitats and the seed to curd destructive fishing technigues.
The integrated rural development programme supported hy the “Deutsche Besellschaft fuer Technische
Fusasypanarbeit* (GT7) aims at enhancing the ability of tha rural population to utilize their
davelopment potential.

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

The VOP aims at supparting measures proposed as priority projects by village covuinities and
which are to be implemented substantially by these comnities/groups. In this connection GTZ has
also sxpresced an interest §n Initiating a pilot salt production unit within the context of the
Action Flan (Section E), training existing pan operators.

The PESP aims at introducing agriculture as a subject in the primary schoels of the Tanga
region. Unhder PESP curricula have been prepared, teaching material produced, feachers trained amd
a monitoring programme within the Tanga region implamented. The GTZ -has developed the
infrastructure necessary to disseminate information at the schosl, willage and govermmental levels
and has espressed a keen intermst in participating actively in tha public awareness and schaols
programne to be developed in accordance with the Action Plan.

AN aerial inventory of Tanzania forest areas including mangroves, has been funded by NORAD

and will be carried put by the Tanzanian Jivision of Forestry of the Ministry of Natural Rescurces
and Tourism. :

D. FINDINGS AND RECOMMENDATICNS

1. PRIORITIES FOR ACTIOM DEFINED BY REGIONAL AND QISTRICT OFF JLERS

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

~ -amend existing legislation to covbat explesive fishing;

- provide vessels for ceastal surveillance and control operations;.

- improwe the awailabiltty of fishing gear at a nominal price;

- identify the potentia) for fisheries diversification;

- initiate extonsion prograwnes for artizanal fishermen;

- make an inventory of mangrave resources;

- prevent unragulated mangrove cutting and enforce existing legislation;

- reduce prosent levels of pullution;
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- dentify eaisting pollution sources and demand that industries be responsible  far
rendering harmless their effluent discharge; '

- identify methods of pollution cantrol:
- conduct baselime research and resource asseéssment in all coastal argas;

! - identify and desigrate marine parks and reserves i line with Government palicy for
expanding the tourist sectors; :

- amend lagislation to include 2 module on marine parks and management ;

; - develop and implement public awareness programmes.

2. MAIOR PROBLENT IOENTIFIEM BY THE SLAVEY

The survey identified priorities that need urgent attention in order that the critical
marine habitats be maintained and the Fosaurce potential of the coastal area be upgraded. These

4 priorities which nesd to be addrassed in the context of the rerormendat’ons and Action Plan are
|
. the:

- general lack of awareness regarding )l aspects of the marine onvironment by the
population as a whole:

- persistent destruction of coral reef areas by the collection of live coral, commerclal
shell collection, explosive fishing Sechniques, the careless use of unsuitable anchors,
sedimentations, urban and industria) pollution, baach seining amd trap Fishing;

- unregulated deforestation of mangrove arcas:
- Tocalized iocading by pollution materials;
- beach and coastal argxion;

- gverfishing of 211 inshore Fishing grounds:

total absence af s<tock assessments for finfish and shelifizsh species of comercia)l
1r|purtam:e 50 as pot {0 reduce the viable reproduckive population of the species, resulting from
owerfishing; amd the

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

3. RECOMMERDAT IDNS

The following recammndations on the protection, management and development of the marine
and coastal environment have been derived from priorities identified by the survey. On the basis
of these recammendations an Action Plan has been drawn up.  Within  the Action Plan the
recommendations will be glaborated, defining methods of implementation.

.1 Public Adarenecs

There is generally a low level of public awareness regarding all aspects of the coastal and
marine environment in the United Republie of Tanzania. [t is important that the public iz made
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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 raised 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 coastal marine resources of the United Republic pf Tanzania are presontly nat
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 agsess 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 subitidal hawe been attributed to dastructiva fishing methods both
passive and activa. Passive destruction 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 b taken to control tha active and passive destructive fishing methods =0 ac to

increase the resoyrce potential and catches of both commercial and artisanal Fisheries, whilst
ensuring the protection of critical stocke;

- 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 Farests are 411 classified as forest reserves.
The survey showed that mangrove areas have been indiscriminately felled to clear the lamd for

saltworks and rice production and that there has been uwnregulated cutting for eaport, personal
construckion needs and Firewood. It is 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, biologica) importance, conmercial fisheries
importance, historical importance amd recreational/tourism potential. In order to protect and
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maintain these marine enviromwsents 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
cartrols in harbour areas;

- the levels of pollution be reduced in seriously affected arsaz and that new developments
showld be prevented from po!lating 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 and  other physical
facilitine of these institutions; and

{i1) Problems of co-ordinating ard implementing programmes and projects have previousTy arisen
due to the overburdening of Goveroment infrastructure. It ix réecommended, therefore, that:

~ a Coastal Respurces aml Management Section be established under the aegis of the Mational
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 Tanzamia is based on the current status of the coastal

ressurces, the levels of degradation of specific hebitats and the eaxisting legislation,
imstitutionpal and govermmental Framework.

The primary gosls of the National Action Flarn for the United Republic of Tanzania are based
on the resalution adepted by the Gonference of Plepipotentiaries on the Protection, Managesment and
Development of the Marine and Coastal Govirpnment 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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preserying l::ritil:al coastal marine habitats, to rajse the 3Ievel aof awareness of the local
population regarding all aspects of %he marine envirerment, to eliminate explosive Fiahing
techniques and provide alterpatives for destructive Eraditicnal fishing methods, to declare marine
reserves apd multiple use zoned management areas, to control spurces of pellution and to provide
the persopnel and institublonal framework necessary to achieve these goals.

The long term benefits of the Mational Action Plan for United Republic of Tanzania will be
to ensure the conservation of critical coastal and marine habitats, upgrade the resource potentia)
resudting in improved yields of the artisanal and commercial fishary sectors and  the
identification of areas both matural and historical which wi)l expand the tourism potential.

The Wationa) Action Plan Ffor the United Republic of Tanzania should be implemented
simultaneously on the mainland, Zanzibar and Pemba. The separate phases of the Action Plan shauld

be organized jointly for the mainland and Zanzibar and mmmented in paralle) umder Ethe
co-ordination of NEMC, thz proposed Hational Co—ordinating Center.

2. IDENTIFIED PRIORITIES

The results of the survey have identified priorities needing urgent attentian in order that
the critica)l marine habitats be maintained and the resocurce potantial of the coastal zone be
upgraded. The identified priorities will be dealt with below:

2.1 Mational Public Aarencss Prograswme

A generalized law lewel of public awarsness regarding all aspects of the cpastal mavine
gnvironment has been identified. It is important that this be improwed in ordar thak the praposed
Action Plam has 2 reasonable chamcz of seccess. Through a lang term saturating information
dissemination system, the public can be made aware of the Fragility and inter]inkage of cpastal
habitats and resources and kept informed of the improvements rasulting from the activities of the
Action Plan. The Pyblic Awareness Programe will naed to:

- Develap and produce a fully illustrated information package for the use and distribution
in coasta) willages. The packape will contain information on:

[i} coral reefs: showing that thesa are living unibks {not rocks) of great importance to the
artisanal fishery;

{i1) mangrove forests: stressing managed cutting to maintain coastal stability, preserva
breeding sites and upgrade those critical marine habitats;

{iii} seagrass beds: stressing the importance to the artisanal fishery and the potential for
village groups to diversify into algal mariculture;

tiv) pollwtion: localized effects of urban pollution stressing the danger to public health;
{v) concepi of 1inkage: atl coastal activities amd habitats are linked; and

(vi) management policy: exphin the goals and objectives of the Action Plan and what benefits
they are Vikely to gain if they work with and accapt the proposed management palicies.

Organize training and information dissemination workshops for wvillage C.C.M. {Chama Cha
napihdun]l leaders. The C.G.M, officials are onpowered to oversee all activities within the
village, organire meetings and political activities, and ilaise with the district and regional
guvermments. As such they are well placed to deliver infarmation packages and advice to village
groups, and top organize discussion semimars between the groups and district extension oFficers;
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- Organize training and Jinformation dissemination warkshops for district and regional
natural resources personnel. The workshops will inform the pubtic 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 i each district:

- FProduce poster and display material for 211 tourist facilities. This will include an
informatian pamphlet given to a1l visitors, which will describe the marine environment and the
phjectives of the Actian Plan:

- Broadcast a regular radio progranme on the probless of the coastal zone, applicable human
interest stories and the progress attatned by the Action Plan;

= Produce and broadcast a docusentary for Zanzlbar Taelevizion (there iz nmo television
braadcasting on the Tanzania mainland). This documentary should caver al) the points mated for the
information package and include visual deseriptions of nom destructive fishing methods, The
dacumentary can be copied ontn video cassettes and shown by mobile units ta village groups:

- Introduce into school curricula (both primary and secondary) a unit on basic marina
science, the principles of envirommental managoment and practical demonstratians of non
destructive fishing and anchoring methods te pupile in coastal dreas; and

~ Encourage the establisteent of a National Non Gevwarnrental Organization which witl assist
in raising public awareness and independently dea? with specific problems of interest ralated to
it, The NGO can be given 1imited matertal support within the terms of the Action Plan.

2.2 Inventory of Coxstal Resturces

The coastal marine resources of the United Repubiic of Tanzania are presently not
quantified. It is imperative that an inventory prograxme be initiated to prowide a current
quantified global resource assessment. The results widl then be the resource baseline data from
which the success of the Action Plan can be assessed. It is important to have accurate baseline
data to understand what it is one is attenpting to manage and upgrage. The inventory programme
will:

- Carry aui a quantitative inwentory of alT ecoral reef arcas within the territorlal waters
of the United Republic of Tanzania. The inventary will include an acemetment of the levals of
degradation and fdentify coral reefs suitable for gazetting as marine protectod areas based on
their uniqueness, gemetic diversity and current state. These corat reefs will then pravide the
genetic reserves for the re-colonizatian of damaped areas:

- Carry out 2 quamtitative survey and inventory of current mangrove forest aesas.
Available data s now out of date, current baseline data is required to assecs the standing crop,
the degree of regeneration and to identify areas of unique bialogical importance. Identifien
areas will be 2oned a5 ciosed forest areas, and no cutting will be permitted. The exigting
legislation should be amended to this end;

- Carry qui an inventory of other critical cpastal and marine habltats requiring special
action, These will include sand dune areas, beaches, intertidal sand and mud flats, algal and
seagrass heds, coastal shrublang, coastal grassland, nesting and dresding sitas:

- Initiate a comlete stock assessment for all comercially important Finfish and thel)fish
species, and to maintain a catalogue of peltagic and reef associated fizh and shellfish fauma in
erder that changes in the standing stack can te assessed relative to those environmentad and human
influences acting on them; and '
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- Survey and record the oceanagraphic conditions, both physical and chemical, influencing
the coastal zone of the United Republic of Tanzania. The survey will ‘identify current patterns,
saurces and transport of tertigenous substances and sediments, the levels of siltation, amd the
chemical characteristics of the water masses. This information will assist managers in defining
reserve areas, to contral sediment sources, to study the movement of larvae, and assass the
ragenerative potential of a given damaged area relative to distance and current patterns from
genetic source.

2.2.1 Fisheries

Much of the observed degradation of the coastal environment, both intertida) and subtidal,
have been coused by destructive Fishing methods, be they passive or active. Passive destruction
is caused by beach seining, indiscriminate trap fishing, anchorimg, using artisanal stone anchors,
reef walking and seine netting using nets of small mesh sizee. Active destruction iz caused by
explosive fishing, shell collecting using metal bars to break the coral substrate, collection of
corals for use as building materials and the accasional use of toxic substances to inmobilize
Fish. In combination with the public awareness programme, the fisharies programne will:

~ Provide fleld workshops and demonstrations for reglonal and distrlct fisheries and
natural resources officers. These workshops will aim to:

(i) demonstrate the offect of destructive fishing practices and sugpest aliermative methods
which can bz presented to fishermen groups. Alternative fishing methods may include the
placement of moorings on the fore-reef slope to smake available currently underutilized
recf associated Fish stocks, while relisving the pressure on the damaged and overfished
resf Flat areas; '

{ii} encourage net fishing for pelagic spacies;

{iki} identify new specte: such as Alcyonarians [soft corals) which may have gqenlogical or
~madical importance, and develop harveskting procedures;

{4v} diversify the current Fishery industry and encourage the development of wmall scate
artisanal maricultuyre projects [Euchema, mangrowe crabs, oysters, prasns);

(v} demomstrate by direct observation the difference hetussn cora) reefs demaged by
explosives Fishing and undamaged reefs;

{vi} Jntroduce the goals of the Action Plan and specify the responsibilities af the regianal
and district afficers;

fvi5) instruct village groups using prepared audio-visual packages; and
{vii} introduce the concept of zoned management.

- Cooperate with commercial operators to establizh a stock assessment progrimke for
currently exploited stocks. Using simple length freguency measuraments on  represeatative
sub-samples of the Yanded stock and currsatly available computer pragramme modules {FAQY, an
assessment of stocks can be carried out. The results will then be used to manage the Fishery
industry effectively to ensure swstainable yields. The programme can then be extended lo include
inshore stocks currently exploited by artisanal fishermen;

- Duantify the catch rates and efficiency of fishing gear currently being used and assess
the damage caused by these to sgbtidal habitats. The resulis af this investigation will encourage
the selection of nan destructive fishing methods suites to the needs of the fishermen;
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- Make availible selected fishing gear at a nomina) cost for @ fixed periad of time. The

time factor wil) be decided by the Hational Co-ordimating Center in consultation with the
Fisheries Divicion of the Ministries on the mainland and Zanzibar. This period shauld not be lass
than & yeare;

~ Make an aitempt to eradicate explosive fishing practices through a comb!ned legal amd
public awareress programne: : :

- Carefully evaluate and, where reguired, amend existing legislation. The pulicy should be
one of lenient enforcement initially, followed by penaliies of increasing magnitude for repeated
af fenders;

- Identify and strictly control the availability of the sources of commarcial explosives,
A possible measure could be to designate a natiana) body which would be responsihle for an
blasting operatians and the stockpiling of axplosive material;

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

- Control ard manage the trade n marime curlns {seashells, turtleshalls} to ensure
sustainable yields. The trade in turtle products should be stoppad az 15 stiputated in the
ezisting legislation:

- Identify areas specifiad for shell eollection duri ng the coastal resource inventory which
should be rotated at fixed intervals depending on the life histories of the primary genara
collected at each gesignated sitae:

- Control licences isswed to shell exporters and shell coilectors. The )icences issued
each year must specify which areas are open for collaction and prohitit collectiom im unspecified

-areas, Offenders wowld be Jiable to tose their licences for a Fixed initial period, repeated

offenders would not be refssued with Ticances:

- Prohibit the ecallection of Tive corals for use as building materials and identify
alternative aggregate sources:

= Prohibit seine nets of small mesh size currently used for beach seining, These nets are
indiscriminateiy removing juvenile fish species {i.e. Cavangidae) from nursery areas in SeAQrass
beds and inshore coastal areas:

- Inittate discussions among the countries in the regicn so that they may come tp an
understanding regarding their various Fisheries policies, and how they can be applied to control
the movement of artisanal Fishermen acrass international borders. This point was hightighted by
the arrest of 17 Zanzibar fishermen in Kenyan waters in Movenber 1987T;

- Encourage the establishment of an anchor factory producing a simple Fishermar type anchar
using readily available scrap metal. Once in operation, the small factory unit will initially
produce engugh anchors to repTace all exigting stone anchors. The first anchor would be provided
free of charge toc each fisharman, peplacaments would be purchased at a nomiral cost. Once each
fisherman has been issued with a replacement anchor an awendment to the existing legislation would
be passed probihiting the use of stone anchor<: and

- Initiate, in assaciation with the Mbegani Fisheries Development Centar and the Pangani
Fisheries Training Centre, 2 course on Coastal Rescurce Management, Teading later to the
development of a cortificate tevel sourse.
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Z.7.2 Mangrave Respurces

Mangrove forests are all classed as closed forest areas in the United Republic of Tanzaniz,
Howewar, tha survey revealed that thesa mangrowe forests are being indiscrisinately felled to
ctear land for salt works and rice production. In addition, there is unregulated cutbing Far an
export trade, for personal construction needs and firewcod. The Mangrove Forest Management
Programme wil? need to:

- Inventory all current mangrove forest stands, recording cover, speclss, divarsity and
regensration as well as conflicting Taml uses;

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

- Develop a programme whereby cutting is rotated at fixed Intervals to allow for recovery
am] reseit]loment;

- Designate unique and biclogically important areas as strict mangrove farest reserves; and

- Produce sn information package to be used in the Public Awareness Progranme to make the
population aware of the biclogical importance of mangrove resources amd wéplain the management
progIramme .

2.2.3 Marine Reserves and Multiple 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 unigueness of the habi tats,
biological importance, commercial fisheries importance, historical importance amd recreational/
tourism potential. The proposed areas idertified are Jisted below {Figure 2 a, b, 17 a, b, ¢,
annex xJ,

Tanzania Mainland Coast

{i) Mbegani Marine Protected Ares - to extend from Ras Mbegani to a point south of Kitapumbe
Reefs (D6 345; 39 O7E}. The area will include the unique dune 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
cortour thereby including the Kitapumbe feef: and Mohingwi Reef [Figure 17 a, annex X).

{ii} Ras Buyuni Marine Protecied Arai - to exterd from Ras Kunzi to the north to Ras
Pambamnasi to the sooth and imclude all the reafs, bays, beaches and mangrove forestc
contained by the HH fathom line to 3eaward and 1,000 meters inland (Figure 17 b,
annex Xi.

{iii) Extension to the Chole Bay - Tutiz Reef Marine Reserve - to include 211 the reefs
contained in the area bourded on the scuth by a line drawn from the southermmst tip of
Tutia Reef to the westernmost tip ¢F Buejuu Island and to the north by the southern roast
of Mafia Island (Figure 17b, annex X]

{5¥) A multiple use zoned management area bourded on the north by a line drawn From Samanga to
the northernmost tip of the reef at Okuzz Island to the 160 fathom line, then southwards
aTong the 100 fathom line to a point paralle) to the southernmost tip of Songo Manara,
then novth atong the coast to Samanga. The arca will 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 Kilwa,
Albemarle spit, Rukyira spit.

The Lindi Maripe Reserve located aorth of Lindi Bay From Ras &anura in the south (080
47'5; 390 A5°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
internatianal border with Mozambique to the south and extesnding to seawsrd to the Y00
fathom line. A1 thet area contained by these limits apd a line drawn 1,000 m nland
parallel to the shore (high water Tine} including )1 the reefs and islands and the
porthern Ruvina estuarine and mangrove complex {Figura 17 ¢, annax X).

Zanzibar — Pamba - Lathars I3 land

ii)

{ii)

[iii}

S T'Y;

The island situated Z8.5 nm from Ras Ndege (06% 50's; 39® S0'E) should de classed as
4 strict reserve with no access to the island permitted. The resevve araa should extend

to the 100 fathom (ine in atl directions (Figure 17 2, annex £). Llatham Istand Strict
Marine Reserve is of intarnational mportance as a4 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}l breeding regularly
(Cooper et al. 1984). The islamd 75 also a turtie nesting site.

Zanzipar Reef and 1slands Marine Park and Multiple lUse Managenment Areaz - to extend from
the southernmost tip of Mwamba Chumbe south of Chumbe Istand (069 1a-20s; 399
12*10"E} with the southera limits te be a line drawn from that point to the midpoint
between Mwamba Chumbe and Ukombe Island. From that point the eastern 1imit will be a
line drawn north westwards ({32°) to a point 069 10'30"5; 39° OB'20"E. From this
point a 1imiting line (0B1°} is drawn to the sasternmost point of the Ghapani [sland
reef at the shipping channel at the 5 fathom cortour 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 beundary
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 Pwakuw Reef (06° 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 - 3% 21°30"€ at 090" to the 100 fatham Tine, then south
along the W fathom Tine to ithe intersectivn of a M09 lime 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.

Mmesali Island Reserve and Warine Park - Pemba - The istanmd sitvated at 05° 15's: 399
36'C would be incfuded 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
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2.2.7 Mangrova Resources -

Mangrove forests are all classed as closed forest arwas in the United Republic of Tanzania.
Howsver, the survey revealed that these mangrove forests are being indiscriminately felled to
clear land for salt works and rice production. In addition, there is unregulated custing for an
export trade, for personal construction needs and firewood. The Mangrove Forest Management
Programme will need to:

- Ipventary all current mangrove foresi stands, recording cover, speties, diversity and
regonsration as well as conflicting lamd uses;

- 7ome existing mangrove areas for 321t werk developments and felling operations while
maintainine the intagrity of the ecasystem;

- Develop a programme wherehy cutting is rotated at fized intervals to allow for recovery
and resettTement;

- Designate unique and biologically important areas as sirict mangrove forest reserves; and

- Produce an information package to be used in the Public Awarenest Programme to make the
papulation aware of the biolopica) importance of mangrove resources znd peplain the management
Prograne .

2.7.3 faripe Reserves and Multiple Use Managed Areas

The coastal survey has identified areas requiring gazetting as marine reserves and multiple
use managed areas. The selection of these have been hased on the uniqueness of the habitaks,
biglogica) importance, commercial fisheries importance, historical impartance and recreationats
tourism potential, The proposed areas jdentified are listed belaw (Figure 2 a, b, 17 a, b, ¢,
annex X},

Tanzania Maintand Coast

(i) Mbegani Marine Pratected Area - to extend From Ras Mbegani to a point south of Kitapumbe
Reefs (060 345; 29° Q7€). The area Will include the unique dume formations franting
Ras Mbegani, the mangrove forests and islands in Mbegani Bay and the coastal banks,
jstamds and reefs. To seaward the protected area will extend to the 10 fathom depth
contour thereby including the Kitapumbe Reefs and Mehingwi Reef {Figure 17 a, annex Xi.

{ii} Ras Buyuni Marine Protected Arsa - to extend from Ras Kunzi to the north to Ras
Pambamnasi to the south and include all the reefs, bays, beaches and mangrova forests
contained fy the 100 fathom tine to seaward and 1,000 meters injand {Figure 17 b,
annex X).

Extension to the Chola Bay - Futia feef Marine Reserve - to include all the reefs
contained ip the area bounded on the south by a Vine drawn from the southernmost tip of
Tutia Reef to the westernmost tip of Bwejeu Island and o the aorth by the southern coasi
of Mafia Island [Figure 17h, anmex X}

o
—
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{iv} A multiple use zoned management area baunded on the north by a line drawn from Samanga to
the northernmost tip of the reef at Okuza Island to the 100 fathom line, then southwards
along the 100 fathon line to a point parallel to the southernmost tip of Songt Manara,
then narth along the coast to Samanga. The area will be zoped as foilows {Figure 17 b,
annex X):

o.om o - - o wat oo 2 - . s
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- Industrial and residential: Kilwa Masoks - Songo Songo

- Marine reserves: Okuza Isla., Nywni [sl., Fanjove Isl., Kilwa Harbour, Cape Filua,
Albemarle spit, Rukyira spit.

The Lindi Marine Reserve lacated north of Lindi Bay from Ras Banura in the south (080
41'5; 39° 45'E} to the north of Mchinga Bay. The teaward 1imit will be the 100 fathom
Tine and landward .al)l that area contained by a tine 1,000 meters parallel to the coast.
The reserve will contain both Banura and Mchinga Bays, their mangrove forests amd al?
reaf formations between them (Figure 17 £, annex X).

The Mtwara/Ruvuma Mzrine Reserve - tp extond from Ras Msamgamku to the north, and the
international border with Mozambique to the south and extending to seaward ta the 100
fathom iine. A1 that area contained by these Jimits and a line drawn 1,000 m inland
parallel to the shore (high water line) including all the reafs and islands amd the
northern Ruvuma estuarine and mangrove complex (Figure 17 ¢, annex XI.

fanzibar — Pamby - Latham Island

{i}

{iil

{1it)

{iv]

The island situated 28.5 am from Ras Noege (06° 50°5; 39° S0'E) should be classed as
a strict reserve with no access to the island permitted, The reserve arez should extend

to the 100 fathom 1ine in a1l directions (Figure 17 a, annex X). Lathan Island Strict
Marine Reserve is of international importance as a migratory seabird nesting site with
the Greater Crested Term (Sterna berqii), the Masked Booby {Sula dactylatra), the Brawn
Moddy {Anous 5tolidus), Gannets and Sooty Terns (Sterna Fuscata) breeding regularly
{Cooper et a}. 1984), The island is also a turtle nesting site.

Zanzibar Reef and- Islands Marine Park and Multiple Use Management Area - to extend from
the souihernmost tip of Mwamba Chuvbe south of Chumbe Island (069 )8°30"s; 399
12'1O%E) with the southern limits to be a line drawn From that point to the midpaint
between Mwambaz Chuwbe and Ukombe Island. From that poing the wsastern limit will be a
line drawn porth westwards (32%) to a polmt 06° 10°30%S; 39° 08°20"E. Fram thic
point a limiting line {061%) is drawn to the eastermmost point of the Chapani 2slamd
reef at the shipping channel at the 5 fathom conrtour lina. The narthern limits of the
reserve area follews the 5 fathom contour ta the morthernamst tip of Changu Reef, thep
across the northermmost tip of Danzi Reef at the 19 fathom contour, the western boundary
following the 10 fathom contour to the southernmost point of Bawi Reef: acrpss to the
north-western tip of Murogo reef at the 10 fathom Yiee, southwards to inciude Kyange Reaf
and Pwakuy Reef and from the south-eastern most peint of Fuakue Reef (D62 15 307; 39°

G6°38") then joining the starting point by 2 line at 1209, Within thit management area
the Nyange and Muroge Reefs contained by ihe 10 fathom Time should be declared a marine
park and marked accordingly (Figure 2 b, annex %).

Mpemba I3land Marine Reserve - to include the Istand of Muemba on the north-east coast of
Zanzibar and the Zanzibar coast fronting it to the west. The reserve area as shown iR
Figure 2 b, annex X, would include that area contained by a 1ine to the aorth of Zanzibar
at the point 057 45°5; 2397 Z21'30°E at 090° to the 100 fathom ¥ine, ther south
alang the 100 fathom line to the intersection of a 0909 1ine drawn from point 059
05, 39% 2V'E. This reserve area will contain the island of Muemba, itz reef
Formation, a & mn section of the reef fringing the sastern coast of Zanzibar Island, the
Tagoon and back reef formations to a Tine drawn 500 m from the high water springs Jewel.

Mesali [sland Reserve and Marine Park - Pomba - The island sitpated at 059 15'5: 399
36'E would be included in the proposed park whose outer limits would be the 100 Fathom
line to scaward and the 10 fathom line to the north, south and east of the Island
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{v] Mtangani Marine Reserve - The inlet at Mbtingani and the Fringing raeef formation to
seaward are proposed as a marine reserve. The reserves northern 1imit is on the coast of
Pemba (052 23°5, 390 49'E) and a Tine from that point at 0900 +a the 100 fathom
1ine. Southwards along the 10D Fathom line to intersect with a line drawn at 0900 from

the point 050 21'S: 390 47'E and along the coast to join the firsk paint. All that
land 500 m Ffrom the high water springs line will 21s0 be included in the reserve area

{Figure 2 a, annex X}.

The proposed parks, reserves and management areat all represent unigue or biologically
diverse habitats identified during the course of the survey. The suggested timits to each reserve
area may he cxtended or reduced pending the results of the proposed quantitative inventory of
rescurces. But these areas may already be declarad with the wiew of maintaining these critical

habitats.

2.3. Pollution Control Programme

The survey has identiFied the major sources of pollutios in tanzan'a including Zanzibar and
Penmba and has Found that pollution is 1imited to urban areas nemely Tdanga, Dar es Lalaam,
Zanzibar, Lindi and HWiwara. Tha ramainiag coastline do2s not have an apparent pallution problem.

The transport aof crude oil to the TIPER Rofinory in Dar es Sataam and refined products to
Zanzibar, Pemba, Tanga and Miwsra through ¢iFficult waters peses a serious potential threat to
poastal ecosystems and there are no contingencies to deal with such an event. The Pollution

Control Programme will need to:

- Inventory 211 sources of pollution which either directly or indirectly impinge on the
coastal zono;

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

— Introduce primary sewage treatment facilities in all major urban areas to render
offluents harmless, reducing the current public health risk;

- Wpdate a)1 Tegislation dealing with the discharge of noxicus substances and to make
companies responsible for their effluents;

_ Create a consultatiwe upit at NEMC which will be responsible for the assessment of
enisting and future developments and which will advise existing companies and Regional
Councils on possibla treatment altermatives;

_ Enter into discussions with neighbouring states to develop joint programmes to combat
transnationa? effluents and pollutants znd ta dopt vonpatible contingency plans; and

- Propduce an informmation packaue to be used in the Public Awareness Programme.
2.4 HNatlonal Co-ordinating Centre

The Mational Cnviromment Management Council (NEMC) having ailready undertiken 4 practical
jnventory of polluting industries and sowrces of pollution and beimg direcily tnwslved in the
preparation and planning of the consultations Jeading tp this report is proposed as the Mational

to-ordinating Unit in all matters concerned with the Action Plan. 1ts role will be o

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

(Yit) encourage existing national institutions to develop curricula to meet the increased
staffirg vaquirements of the developing programm:

{iv) DViaise with ministries to produce a co-ordinated effort to the ends defined in the Action
Plan;

(v} nominate and preside over an evalvating committee and to transmit the ovaluatisns and
recogmendations to the field units;

(vi} assess all new developments 1ikely to have an impact on the coastz] zone and demand an
impact assessment statement prior to development if deemed NECESSArY;

{vii} produce and disseminate guidelines for afl activities and developmente affecting or
utilizing the coasta) rone and its resource base:

{viii) commission new legislation to ensure the maintenance of eritical habitats and BEOSYSEems
and any species considerad to be ar Visted as endangered; and

{ix) carry out any such duties as may be required of it &n aseist the successfu)
implementation of the Action Pian.

2.4.1 Personnel

Since existing natural resources, fisheries ang forestry personnel of the Ministry of
Natura) Respurces and Tourism on the Mainlasd and The Ministry of Marine, Tour{sm and Forestry in
Zanzibar and Pomba 2re fully occupied with their present duties, it was reconmended that a pew
division be established, namely the Oivisien of Coastal Resources and Mapagement. The division
will be either under the cantral of the two respective ministries already noted or ungder the
unbrella of the ¥ational Environment Management Gouncil.

The staffing of the division would be a gradual process depending on the progress amd
requirements of the Action Plan. Selected personne] would he given the necassary training prior
to employment through the successful completion of theoretical and pragtical meterial given at
post graduate, gradvate diploma and certificate levels by the University of Dar es Salam, the
Kunduchi Marine Biological Station, the Mbegan® Fisheries Development Center and the Pangani
Fisheries Training Center. MWhen Fully staffed by the year 2000 the division should have 8)
empioyees in the United Republic of Tanzania. The personrel structure is shown 1n Table 12,
annex IX.

During the initia] phases of the Action Plan staffing can consist of two coastal resgurces
officers, two coastal resources extension officers, two surveillance and protection units and two
maintenance units (14 people)l. During the planning phases all that is required is a coastal
resources officer and one assistant.

Expatriate Staff and Consu¥tants

Bath Tanzania and Zanzibar have suitably qualified new graduates who could take over the
position of coastal resources officers who would be working Jn association with tuo expatriate
offigers. The role of the expatriates will be ta traln their counterparts, participate ip the
planning phases, co-ordinate and oversee the implementation of the Action Plan.

The espatriates would engage short term consultants (1 toa 3 months) who would initiate
programmes and train local personnel. Each consyltant would have yearly return consultancies to

et
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assess progress and institote programme changes where necessary. The full time expatriate ctaff
would oo Jonger be required once the minimum agreed training and staffing requiremants of the
managenent plan are met.

2.5  Inplementation

Problems of implementation have previously arisen through the chronic lack of respurces,
inefficient communication, surveillance, duplication of effort apd infrastructure and the sheer
scale of operation. It is recommended, therefore, that:

_ an effective coasta) turveillance unit be eatablished to discourage the use of explosive
and illegal fishing techniques;

~ the role of the zurveillance urit he sxpanded to one similar te that of the game wardens
in terrestrial national parks.

- it it desirable that the Action Plan should be imptemented within a way of a Pilot
Management Zone, In thiz megard it is recoemended that:

_ the Pilot Management Zone should cover tha cnastal zone of the Tanga region and the
islands of Zanzihar, Pemha and Latham. -

2.5.1 Surveillante

The survey hac shown that mobile surweillance teams could be an effective deterrent to
fishermen using destructive techriques. The preserce of fishery division personnel on board bhe
survey vessel was seen to prevent the use of explusives in the areas visites. A surved 1lance
vesse] was one of the priorities given in a1l regions and districts including Zanzibar and Pemba.
The Surveiliance Management Programme will need to:

— Initiate the decigning of a surveillance vessel of approximately 6 to 10 meters in Tength
with a2 shaliow draught, a planing hull and good seagaing qualities. Each region would then
nominake 2 boat-buitding team and construct the vessel under supervision using supplied
materials. Once completed the vessel would be supplied with twin outboard moters of 40 to 70 Hp
{with spare parts) capahle of running on both petrol and kerosene. By operating in this way, each
region has an interest and an imwestment in the programme and should ensure that the vessels are
properly maintained. Maintenance would be the responsibility of the boat-buflder.

— Initiate the training of surveillance personnel through a rigorous training programme
stressing eaforcement policies, the basics of envirommental management ard Ltheir role in the
context to the Action Plan. The dutias of the serveillance teams would be to:

(i) uphold existing legislation and reguiations, combat explosives fishing, check licences,
inspect catches am? contral fishing gear; and

(13} act as Marine Park Wardens regulating access to and the use of declared parks, reserves
and axclusion panes.

2.5.2 Implementation of a Pilot Management Zone

To implement the different programmes of the Action Plan on & national scale would be
totally untenable given the current Yow levels of public awareness and rational preparedness to
execute them. The proposal was therefore made to implement the Rction Plam on & Pilot Management
zone to include the coastal zons of the Tanga region and the islands of Zanzibar, Pemba and
{atham. Each phase will be assessed by a ceatral comittee nominated by the Hational
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programme to achieve the expected goals. After an initial “tria)’ period of the Pilot Mamagement
Zone each phase will be introduced an a national scale as shown in Table 13, annex IX.

The selection of the Filot Area is based on:
{i) the level of current destruction;
(ii) the existeace of undameged marine envirorments in Zanzibar and Pemba:
{iti} the uniqueness of contaired marine environments:
{iv] the artisanal Fishing pressure:

(v} the willingness of Tangs regional afficials ang ministry officiale in Zanzibar to
actively parl;lcmate and encourage the develnpment of the programmes:

(v¥i} the comditions of the marine habitats in 7anzibar and Pemba which can be wsed ag controls
to assess the effectiveness of the scparate programmes comprising the Actian Plan: and

(wii) the existence in the Tanga region of the Pangani Fisheries Training Canter supported by
MORAT, and the Tanga Integrated Rural Development Programes {TIRDEP) supported by BTZ
having already developed an infrastructural base for training and education.

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

- Following the planning of the programme apd the recrultment af personnel, the phases of
the Action Plan wouid be mplemented sequentielly beginning with the Public Awareness Programme
and the training workshops for fisheries and surveillance officers. The Inventory Prograwme wil)
be impltamented at the same time and data collected would he nsed to define specific actions and
produce managesient directives;

- Fhe construction of the praposed anchor factary can begin at An early stage and botome
operational wpon completion. The programmve of anchor replacements can be initiated as production
begtns to asccumulate. By this time the fishing community would have received information
regarding the planned prohibition of stone anchors:

- HMaripe parks and reserves in the Filot Mamagement Zone can he gazekted at an early
stage. In Zanzibar the necessary legislation must first be enacted. This is currently being done
through the proposed inclusiens to the proposed Zanzibar Fisheries Legislations

- The personnel requirements during the First 4 to 5 vears will be Ehe recryitment of two
coastal resource management officers, two assistants, two hoat-building toaws and subsequantly two
maintenance teams.  This core will work with an expatriate For am initial period. The expatriate
will alsp be responsible for field co-orcination and implementation of the programe phases and
liaising with the Mationa? Co-ordinating Center: and

- The policy of the programme regarding the expatriate staff and shert berms consultants
111 he on an advisory capacity. Field decisions and the implamentation of tha Action Plan will
be the respunsibility of the lanzanian staff.
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