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PREFACE

The Government o f  the United Republic o f  Tanzania approached UNEP in  U te  1967 w ith  a 
request fo r  assis tance in  assessing th e  coasta l and marine environmental prob le ts  o f  th e  country 
and in  drawing up a n a tio na l a c tio n  p lan  fo r  the p ro te c t io n , management and development o f  i t s  
marine and coasta l environment.

In  response to  th is  reques t, and in  c lose  co -opera tion  w ith  the Tanzanian National 
Environmental Ranagement Council (H0tC), a m ission was organized by UNEP. The te ra s  o f  reference 
o f  the m ission was to :

-  review  the s ta tu s  o f  th e  U ii ted  Republic o f  Tanzania's c a p a b il it ie s  in  the f ie ld  o f  
marine sciences in c lu d in g  th e  id e n t if ic a t io n  and d e s c r ip tio n  o f  n a tio na l in s t itu t io n s  
engaged in  marine science and p o llu t io n  s tu d ie s ;

-  survey coasta l and marine l iv in g  resources;

-  id e n t ify  species, h a b ita ts  and ecosystems th a t may re q u ire  p ro te c t io n  in  o rde r to :

( i )  m ain ta in  e sse n tia l eco log ica l processes and l i f e  supporting  systems and the 
preservation  o f  gene tic  d iv e rs ity ;

<11) ensure the sus ta inab le  u t i l i z a t io n  o f  l iv in g  resources;

-  id e n t ify  poss ib le  s ite s  fo r  th e  estab lishm ent o r  improved management o f  s p e c ia lly  
p ro tected  areas such as marine parks and reserves;

-  id e n t i f y  m ajor sources o f  merine and coasta l p o llu t io n  and assess the present le ve ls  o f  
marine p o llu t io n  in  th e  coasta l areas in c lu d in g  id e n t i f ic a t io n  o f  changes in  the 
environment th a t  may be ascribed to  p o l lu t io n ;  and

-  make an inven to ry  o f  n o jo r  ongoing and planned development a c t iv i t ie s  which have o r may
have an impact on th e  q u a li ty  o f  the coasta l and marine environment.

The surveys were undertaken in  la te  1987. They were c a rr ie d  o u t in  c o n s u lta tio n  w ith  loca l 
expe rts , to  ensure th a t proper cons ide ra tion  was g iven  to  lo c a l,  reg iona l and n a tio na l problems 
and p r io r i t ie s  in  th e  d ra f t in g  o f  the N ationa l A c tio n  Plan.

The re p o rt cons is ts  o f  a sumnary d esc rib ing  s p e c if ic  coasta l and marine environmental
problems o f  the United Republic o f  Tanzania such a s , co ra l re e f d e s tru c tio n , mangrove c u tt in g , 
f is h e r ie s  o v e r-e x p lo ita tio n  and unnecessary in t ru s io n  in  and d is turbance o f  marine reserves. This 
s u m r y  i s  based on s ix  sections on va rious  reg ions o f  the United Republic o f  Tanzania, w ith  th e ir  
f in d in g s  and recomnendations; and o f  a proposed A c tio n  Plan f o r  the p ro te c t io n , management and
development o f  the marine and coasta l environment o f  the United Republic o f  Tanzania, developed in
the con tex t o f  the reg iona l A c tion  Plan fo r  the P ro te c tio n , Management and Develojnent o f  the
Narine and Coastal Environment o f  the Eastern A fr ic a n  Region.

D r. H. Pearson < In s t i tu te  o f  Narine Science in  Zanzibar) c a rr ie d  o u t the surveys and wrote 
the s ix  sections o f  the re p o r t. N r. P .* .  At i  winri prepared the conso lidated  re p o r t. The 
assistance o f  the n a tio na l a u th o r it ie s  and coun terparts  o f  th e  United Republic o f  Tanzania is  
g ra te fu l ly  acknowledged.
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A. PHYSICAL ENVIRONMENT

Tanzania l ie s  south o f  the equator between th e  Great Lakes ( v ic to r ia ,  Tanganyika and tyasa) 
and the Irx lian  Ocean, s tre tc h in g  from the border o f  Kenya to  Mozambique. There are f iv e  coastal
reg ions : Tanga, Oar es Salaam, Coast, L in d i and fttwara. The c o a s tlin e  s tre tch e s  000 kn along the
Ind ian  Ocean from the Kenyan to  the Rozantnquan border w ith  a 200 n a u tic a l m ile  (nm) wide 
E xclusive  Economic Zone. The coast has a very narrow co n tin en ta l s h e lf  varying f r c n  approximately
3 .2  nm wide to  a maximum o f  34.5 nm a t  areas around R a fia , Zanzibar and Pemba Is la nd s . The 
c o a s tlin e  is  p r i iw r i ly  charac te rized  by sweeping sand beaches, rocky outcrops, and developed 
f r in g in g  co ra l ree fs  and is  a lso  punctuated by extensive  growths o f  mangroves p a r t ic u la r ly  near 
the mouth o f  la rg e r  r iv e rs  ( I .B e r ry ,  1980).

i. æoHOflPHQtoâr o f  th e c o a s t l i n e

The c o a s tlin e  o f  Tanzania can be d iv id e d  in to  th ree  main ca tegories, these are:

( i l  indented coas tline s  w ith  o f f - ly in g  ree fs  and is lan ds ;

( i i i  shallow bank c o a s tlin e s , l i t t l e  inden ta tions  w ith  o f f - ly in g  la rge  is lan ds ;

( i i i )  indented co a s tlin e s  w ith  narrow s h e lf  f r in g in g  ree fs  w ith  deep oceanic waters to
seaward.

from  the Kenyan border southwards to  Pangani the c o a s tlin e  is  indented w ith  o ff-T y in g  reefs 
and is lands w ith  shelves extending to  the western coast o f  Zanzibar (F igure  I ,  annex X ). Frcm 
Dar es Salaam (Ras Ndege) to  Ras Buyuni th e  c o a s tlin e  is  indented w ith  narrow s h e lf  f r in g in g  reefs 
and deep oceanic waters to  seaward. The c o a s tlin e  freeri Ras Buyuni to  K ilu a  ftesoka (Ras T ik i r in i )  
is  a bank area o f  d e lta ic  o r ig in  indented by deep channels and in terspersed  by co ra l ree fs  (patch 
re e fs ) and c o ra ll in e  is lan ds  o f  p le is tocene  o r ig in .  This area is  in fluenced  by the f t u f i j i  r iv e rs  
north  and south d e lta s  d ep os iting  sediments o f  a l lu v ia l  o r ig in  and by carbonate sediments o f 
re e fa l o r ig in .  South o f  H afia  is land  and to  the east o f  the southern d e lta  o f  the R u f i j i  is  a 
bank and patch re e f area extending 1$ nm to  a se ries  o f  is lan ds  to  the e a s t; Okuza, Nyuni, L in b i, 
Fanjore and Songo Songo. A l l  the  is lands a re  fro n te d  by extensive  fr in g in g  re e f fo rm ations. The 
100 fa thcn  lin e  (600 f t  o r 900 m) is  located ¡m nediately to  seaward o f  these is lands and 
approxim ately 2 ran to  seaward o f  R a fia  and Zanzibar. The 100 fathom l in e  can be 4 nm o ffsh o re  in
the T a tte r . South o f  K ilwa the c o a s tlin e  is  indented w ith  a narrow s h e lf ,  fro n te d  by fr in g in g
ree fs  w ith  the 100 fathom l in e  ly in g  1 to  3 nm o ffs h o re . From Rtwera to  Ruvuma (Romantique 
border) the c o a s tlin e  is  a narrow banked area fro n te d  by f r in g in g  ree fs  and is lands leading to  the 
Ruvuma estuary south o f  Ras Matuoda.

Penba (F igure  2a, annex X) is  a tru e  oceanic is land  surrounded on a l l  s ides by deep oceanic 
waters w ith  a maxieum depth o f  546 fa  thons 0 ,2 7 6  f t  o r  639 m| the Penba channel which 
separates the is land  from the mainland co as t. The east coast o f the is la n d  cons is ts  o f  a narrow 
fr in g in g  re e f w ith  the 100 fa th cn  l in e  ly in g  I to  2 nm o ffsh o re . Between Ras Kiuyu to  the north 
and Ras Uperba to  the south, low ly in g  p le is tocene  re e f s tru c tu re s  a re  found along the coast w ith  
th ree  breaks fron ted  by low is lands w e ll covered by undisturbed mangrove fo re s ts . The south 
cons is ts  Of a d ry ing  bank and a se ries o f  co ra l is lan ds  (p le is to ce ne ) to  seaward w ith  the coast 
dropping o f f  very ra p id ly  to  200 fathems less  than 1 nm o ffsh o re . The west coast ís a unique 
indented c o a s tlin e  fron ted  by low ly in g  co ra l is lands and f r in g in g  re e f form ations which are 
d issected  by f iv e  passes characte rized  by high water flow s du ring  the ebb and flo o d  t id e s . Ih r  
area conta ined w ith i a  these re e fs  and is lands c o n s is t o f  patch ree fs  and seag/ass beds bordered by 
dense mangrove cover.

Zanzibar (F igure  2b, annex X) cons is ts  p r im a r ily  o f  an exposed p le is tocene  p la tfo rm  backed 
by an extensive  bank fa rro  t  i  on to  the mainland o f  Tan¿ania. There a re  no r iv e r i  in  Zanzibar,
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Several is lan ds  o f  p le is tocene  co ra l o r ig in  can be found to  the west, they a re  Kepaodiko» Chapar», 
Chango, B ay i, Chimbe, Kwale and Pungiere. To the north  l ie s  the is land  o f  T u b a tu . i t  nay once 
have been a ttached to  th e  main is la n d  but is  new separated by a channel 1 .5  to  3 m  wide w ith  a 
maximum depth o f  9 fathoms and a mi n i man depth o f  1 fathom. The east coast is  g en e ra lly  s tra ig h t 
on a northwest-southeast a x is . To the north  is  a sm all p le is tocene  co ra l is land  (Hnemba) 
surrounded by extensive co ra l form ations and deep water to  seaward. A t Chwaka the re  is  a la rge  
enbayment o f  shoa ling  w a te r. The bay is  covered p r im a r ily  by T ha lla ss ia  and Thalassodendron and 
is  surrounded by mangrove fo re s ts  on i t s  son them  fr in g e s . Fran Ras Nungwe to  the north  and Ras 
liz im k a z i to  the south, the c o a s tlin e  is  fro n te d  by a f r in g in g  re e f. Th is is  a h igh  energy re e f,
backed by a small back ree f/lag o on  system th a t may d ry  a t  low water sp ring s . No in fo rm a tion  was
a v a ila b le  on the geomorphology o f  m afia  Is la nd .

2 . c irw T E . c u m s iT s  m  h t m jb u f h ic  c o n d itio n s

The p r in e ry  in flu e n c in g  fa c to rs  a f fe c t in g  the c lim a te , cu rren ts  and hydrographic cond itions  
o f  the coast o f  Tanzania are the seasonal monsoon winds (F ig u re  3 , annex X ). The c lim a te  o f  the 
reg ion may be described as moderately warm tro p ic a l.

Between the months o f  Hay and November the monsoon winds known as the southeast trade winds 
approach the coast o f  Tanzania f ro n  a south , soatheast d ire c t io n . They a re  then d e fle c te d  along 
th e  coast in  a n o r th e r ly  d ire c t io n . Besides the in c id e n ta l conventional p re c ip ita t io n  frequen tly  
associated w ith  the coast and is la n d s , (F ig u re  4 , annex X ) , r a in fa l l  p a tte rn  is  c lo s e ly  associated 
w ith  the southeast trade  winds which blows over a la rg e  body o f  w ater, ( In d ia n  Ocean), and has the 
g re a te s t impact on the reg ion . Most o f  the m ois tu re  c a rr ie d  by the winds f a l ls  in  the southern 
and ce n tra l pa rts  o f  the fa s t  A fr ic a n  coast and is  dep leted o f  mich o f  i t s  m o is tu re  by the tim e U
reaches northern  Kenya and Sera i la . Between the montns o f  Decenber to  A p r il  the  p re v a ilin g
monsoonal w inds, are fro n  the northeast. These n o rth e a s te r ly  trade  winds are p r in c ip a l ly  
co n tin en ta l in  nature and th e re fo re  r e la t iv e ly  dry except fo r  the m is tu r e  p icked up in  the 
northern  Indian Ocean and the Arabia Sea. Northeastern Tanzania b e n e fits  from the water deposited
by these winds. Because o f  the e ffe c ts  o f  the two trade  winds and Tanzania being d o s e  to  the
equator i t  has one long and one s h o r t ra in y  season.

The p r in c ip le  ocean cu rren ts  a f fe c t in g  the Tanzanian coast a re  the South E qua to ria ! C urrent,
the East A frica n  Coastal Current and the Sona!i  Current (F igure  3 , annex X ). As the South
E qua to ria l Current approaches the A frica n  co n tin e n t i t  s p l i t s  to  form two coasta l c u rre n ts , the 
Hozantrique Current which flow s southwards and the East A fr ic a n  Coastal Current (EACC) which 
d e fle c ts  along the A frica n  co n tin e n t f lo w in g  northwards.

Between the months o f  Hay to  Nov entier the EACC is  under the s trong  in flu en ce  o f  the 
southeast trade winds which causes i t  to  How northwards. The c u rre n t continues to  flo w  along the 
Somali coast but due to  strong o ffsho re  winds north  o f  the equator re s u lts  in  the upw elling  o f 
co ld  n u tr ie n t r ic h  w a te r. The northeast trade  winds generates the southward flo w in g  Somali 
cu rre n t which meets and reverses the EACC. The cu rren ts  d e f le c t to  the east u s u a lly  a t  o r  ju s t  
south o f  the equator (New ell. 195?).

I t  has been found th a t inshore  coasta l fea tu res  such as banks, re e fs  and is lan ds  a í 1 
in flu en ce  the flo w  o f  the EACC, c re a tin g  edd ies, vortexes and la y e r coun ter cu rren ts  a l l  w ith in  
the depth o f  shallow  b io lo g ic a l fe a tu re s , Harvey (1977), Newell (1957), Nwaipopo ( in  p ress).

The tenpera ture  o f  the coasta l waters average a t  27°C b u t may reach 2S°C d u rin g  J u ly  to 
Septs iber and r is e  to  2B°C to  29°C in  sha llow  areas du ring  January to  Harch. The average 
value o f  s a l in i t ie s  was treasured a t 34.50/ 00 .

To da te , the re  has been no study o f  the m ix ing  c h a ra c te r is t ic s  o f  the R u f i j i  waters and th a t 
o f  o th e r m ajor r iv e rs  w ith  o f f - ly in g  s a lin e  coasta l waters and the pa tte rns  o f  sediment fa l lo u t  
along the Tanzanian l i t t o r a l .  There is  a need f o r  such s tud ies to  be undertaken in  o rde r to



B. SPECIFIC MARINE ENVIRONMENTAL FEATURES AND PROBLEMS

1. ASSESSMENT OF THE CONDITIONS OF THE IMUNE ENVIRONNENT

1.1 Corel Beefs

F ring ing  ree fs  a re  the ra in  c h a ra c te r is t ic  re e f fo rm ation  o f  the Tanzanian c o a s tlin e . Oue 
to  the narrowness o f  the co n tin en ta l s h e lf  a l l  th e  co ra l re e fs  o f  the reg ion a re  c lose  to  land  and 
as e re s u lt  a re  s tro n g ly  subjected to  na tu ra l and human in fluences and a re  p a r t ic u la r ly  vu lnerable  
to  changes in  land use and coasta l development.

The co ra l ree fs  o f  the United Republic o f  Tanzania showed severe damage due to  the use o f  
exp los ive  f is h in g  techniques. The extensive  and continued p ra c tic e  o f  th is  f is h in g  method has 
reduced much o f  the subs tra te  norm ally s u ita b le  fo r  re c o lo n iz a tio n  to  unconsolidated rubb le . This 
rubb le  is  now colonized e x te n s ive ly  by s o f t  c o ra l species in h ib i t in g  th e  poss ib le  se ttlem ent o f 
the more e n e rg e tic a lly  im portant s c le ra c t in ia n  species.

The s o ft  co ra l species having a fa s te r  growth ra te  tend to  reduce a v a ila b le  su b s tra te  f c r  
se ttlem ent and overgrow ju v e n ile  co lo n ie s , in  severe ly  damaged areas, s o ft  co ra l cover was 
estim ated a t  60-60X. The areas contained by Hsasani bay to  th e  south and northwards to  Ras 
K irim on i is  one example o f  a re e f area being subjected to  continuous exp los ive  f is h in g ,  up to 
th ree  inpacts  per hour were observed. The use o f  exp los ive  f is h in g  techniques is  c a rr ie d  out 
q u ite  openly du ring  d a y lig h t hours and in  c lose  p ro x im ity  to  re s id e n tia l areas. A c tio n  is  seldom 
taken to  prevent th is  a c t iv i t y .

Exp losive f is h in g  does not on ly  cause d ir e c t  d e s tru c tio n  to  the re e f. When used on sand 
areas ad jacent to  patch re e fs  considerab le  volumes o f  sediment are l i f t e d  which then s e t t le  
h e a v ily  on the adjacent c o ra l.  M o r ta li ty  o f  co ra ls  due to  s irc the ring  by sediments was observed 
w ith  h igh  re e f m o r ta li ty  due to  th is  method on th e  re e fs  o f  Ofcuza Is la n d . There a re  areas, 
however, where no explos ive  f is h in g  a c t f r i t  Íes hare been reported  such as in  the re e f  end bertk 
areas south o f  Htwara, fro n  Bas Hs«ngan*u to  th e  Ruvuma r iv e r .  The general reasons given f o r  the 
increase in  exp los ive  f is h in g  a re  the shortage o f  f is h in g  gear a v a ila b le  and the no ticeab le  
decrease in  a v a ila b le  f is h  stocks when t r a d it io n a l f is h in g  methods were used. The co ra l d iv e rs ity  
is ,  however, good but the cover is  low, w ith  no m ajor franc  b u ild in g  co ra l observed in  i t s  
ju v e n ile  stages.

Damage to  the re e f a t t r ib u te d  to  exp los ive  f is h in g  is  a lso  increased by mangrove poles, 
crushing and abrading co ra l surfaces on c e rta in  re e fs . Mangrove poles a re  cu t i l l e g a l l y  a t in  the 
cen tre  o f  Karange is la n d  and transported  by canoe and then unloaded on to  the re e f in  heavy
weather, in  a d d it io n , the ree fs  have been subjected to  storm  surge damage. J t  has been suggested
th a t  through the use o f  exp los ive  f is h in g  techniques the re e fs  have been a lte re d  and th a t damage
due to  storm  surges has increased due to  the movawnt o f  fra c tu re d  co lo n ie s  th a t then nipae t
l iv in g  co lo n ie s , fu r th e r  damage has been due to  anchoring techniques employed by a rtis a n a l
fishermen. Fishermen using anchors carved from  lim estone (P le is tocene  co ra l re e f)  crush and drag 
co lon ies when anchoring over th e ir  f is h in g  grounds. As the anchors drag on the su b s tra te , they 
push co ra l rubble  before  them which then f a l l  down th e  fo re  re e f slope damaging deeper cora ls
which would otherw ise be inmune to  the immediate e ffe c ts  o f  exp los ive  f is h in g .

The Tanzanian co ra l ree fs  and t id a l  f la t s  s u f fe r  fu r th e r  damage from re e f w a lk ing  by
fishermen a t  low t id e .  This c o n s titu te s  an im portant element o f  the a r t is a n a l f is h e ry  fo r  
m olluscs and octopus. In  the Tanga reg ion , Ni u le  re e f was observed to  be under in te n s ive  f is h in g  
pressure du ring  low t id e s  w ith  30-40 fishermen observed searching f o r  octopus and m ollusc species 
both day and n ig h t.  A rtis a n a l f is h in g  traps  have a ls o  caused dorage to  the co ra l re e fs . The 
traps  a re  being s e le c t iv e ly  dropped on o r  in  the v ic in i t y  o f  l iv in g  c o ra l.  Fron Ras Buyuni to  
Sananga in  the Coast reg ion , a r t is a n a l fishermen have constructed  f ix e d  tra p s  throughout the
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In te r t id a l  a rea, an average o f  21 tra p s  were counted in  a 0 .54  m  area. F ish ing  pressures have 
a lso  upset f in f i s h  fauna which has re su lte d  in  an increase o f  herbivorous species. The 
Pomacentrus and Chaetodun s i» ,  have grazed on co ra l surfaces lea v ing  les io ns  which a re  causing 
b a c te r ia l in fe c t io n  and m orta l i  t y  o f  the co ra l Montastrea son, and Pavia s pp. In  some areas such 
as Mesal i  Is la nd  re e f 70% o f  these genera have been in fe c te d . Beach se in ing  ope ra tions have a lso 
been observed to  cause damage to  the bottom fauna.

The re e f s tru c tu re s  o f  cha le  bay i s  wi<v¿e and p e in ta ia s  a good d iv e r s i ty  w ith  32 genera 
observed. A lthough the re  was no observed damage which could be a t t r ib u te d  to  e xp los ive  f is h in g , 
the re  was a s c a rc ity  o f  f in f i s h  species which supports th e  view th a t  these areas are being 
ove rfished  using t ra d it io n a l a r t is a n a l f is h in g  techniques. Damage to  is lan ds  and t t t f i r  ecosystems 
by tra n s ie n t f is h e m n  who have e rected  tenporary c  s ips  thereby des troy ing  th e  na tu ra l vegetation 
and causing erosiona! problems were a ls o  observed. The im portant nes ting  s ite s  o f  tu r t le s  m  
Qkuza is la n d  have been destroyed by the presence o f  these tra n s ie n t fishermen.

The in d isc rim in a te  e x tra c tio n  and unregulated c o lle c t io n  o f  co ra l species and s h e lls  by 
to u r is ts  and fo r  trade  and expe rt and the removal e f  massive frame b u ild in g  co ra ls  Pori tes s p p  and 
Parona sop, fo r  the production  o f  l in e  o r  fo r  the use o f  c o n s tru c tio n  m a te ria l has a lso 
co n tribu ted  to  the d e s tru c tio n  o f  these ecosystems. In  the coast re g io n , co ra l is  e ith e r  burned 
to  produce lim e o r  is  broker to  be used as a b u ild in g  m a te r ia l, s h e ll and co ra l c o lle c to rs  from 
Mtwara are to  be seen co ns ta n tly  on Nyani is la n d . S he ll dea le rs have lu c ra t iv e  export markets in  
Hong Kong, Japan, In d ia , W. Germany, China, Canada, Singapore, France and the United Arab 
&n ira  tes.

Reef m o r ta li ty  as observed in  the Tanga reg ion may a lso  p o ss ib ly  have been due to  the 
presence o f  Acanthaster p la nc i (Crown o f  Thoms S ta r f is h ) .  Seven species o f  Acanthaster were 
observed in  la rg e r  n in te rs  than on any o th e r cora! re e f surveyed in  the United Republic o f  
ranzan ia. However, i t  has been reported  th a t  lo c a liz e d  popu la tion  exp los ions o f  Acanthaster have 
occurred in  Zanzibar, the most recent being in  1979.

The re e fs  have n iso  been subjected t o  heavy sedim entation which ra y  account fo r  th e  decrease 
ín  co ra l cover w ith  the increase in  depth . I t  was observed th a t co lon ies w ith  surface  les ions 
were unable to  d e a r  sediments adequately, w h ile  those un in ju red  co lo n ie s  were w e ll c leared  o f 
sediments. The increase in  sediments a ls o  reduce l ig h t  pen e tra tion  on the back re e f areas. 
Between Ras Buyuni and Koma is la n d  in  th e  Coast reg ion  patch ree fs  a re  in fre q u e n t due to  high 
sediment and tu rb id i t y  le v e ls . However, to  the west o f  Pange, l iv in g  co ra ls  d id  not show sediment 
a e c m ila t io n  a lthough the sediment load was h igh . These co ra l co lon ies seem to  have adapted to  
low  l ig h t  le v e ls . The increase in  sediments a long the coast and f ro n  r iv e rs  has been due to  sand 
e x tra c tio n  in  beach areas a lthough p ro h ib ite d , and to  th e  d e s tru c tio n  o f  the n a tu ra l vegetation 
w ith in  th e  coasta l drainage bas in .

There a re  no m ajor in d u s tr ie s  in  the Coast reg ion . The few sm all sca le  in d u s tr ie s  th a t  do 
e x is t  have not created a p o llu t io n  problem. However, the o th e r reg ions have serious p o llu t io n  
problems. The area fr tm  Ras Kao Kadya to  Ras Ndege has the most serious le ve ls  o f  p o llu t io n  both 
urban and in d u s t r ia l in  the United Republic o f  Tanzania. The e f fe c t  and sources o f  p o llu t io n  w i l l  
be discussed in  d e ta il in  Section B .2.

1,2  Mangroves

Mangroves are c h a ra c te r is t ic  l i t t o r a l  p la n ts  ( tre e s  o r shrubs) occupying es tua rina  areas, 
bays o f  is la n d s , and she lte red  t r c p ic a l coasts . "Mangrove fo re s t”  as they a re  sometimes re fe rre d , 
serve as a h a b ita t fo r  a good v a r ie ty  o f  fauna and f io r a  and a lso  as a breed ing , nursery and 
feed ing  ground p a r t ic u la r ly  fo r  crustaceans. The extens ive  mangrove fo re s ts  in  Tanzania occur 
m a in ly  i n  th e  d e lta s  o f main r iv e rs  l i k e  th e  R u f i j i  and Pangani (F igure  6 , am ex X).

I t  was observed th a t in  a l l  th e  mangrove areas surveyed along the Tanzanian c o a s tlin e
t k .  . 1 . . .  . . .  . . .



-  3 -

B. SPECIFIC MARINE ENVIRONMENTAL FEATURES AND PROBLEMS

1. ASSESSMENT CF IK  CONDITIONS OF THE F A N I* SVIKMHENT

I . )  coral Reefs

f r in g in g  re e fs  are the main c h a ra c te r is t ic  re e f fo rm a tion  o f  th e  Tanzanian c o a s tlin e . Due 
to  the narrowness o f  the co n tin en ta l s h e lf  a i l  the  co ra l ree fs  o f  th e  reg ion a re  d o s e  to  land and 
as a r e s u lt  are s tro n g ly  subjected to  na tu ra l and human in fluences and a re  p a r t ic u la r ly  vu lnerable  
to  changes In land use and coasta l development.

The co ra l re e fs  o f  the United Republic o f  Tanzania showed severe damage due to  the use o f 
explos ive  f is h in g  techniques. The extensive  and continued p ra c tic e  o f  th is  f is h in g  method has 
reduced much o f  th e  substra te  norm ally  s u ita b le  f o r  reco Ion iza tio n  to  unconsolidated rubb le . This 
rubble  is  now co lon ized e x te n s ive ly  by s o f t  co ra l species in h ib i t in g  the poss ib le  se ttlem ent o f 
the more e n e rg e tic a lly  im portant s e ie re c ti  n ian species.

The s o f t  co ra l species having a fa s te r  growth ra te  tend to  reduce a v a ila b le  subs tra te  fo r  
se ttlem ent and overgrow ju v e n ile  c o lo n ie s , in  severe ly  damaged areas, s o f t  co ra l cover was 
estimated a t  60-80&. The areas contained by Msasani bay to  the south and northwards to  Ras 
K irim on i is  one example o f  a re e f area being subjected to  continuous exp los ive  f is h in g ,  up to
th ree  impacts per hour were observed. The use o f  exp los ive  f is h in g  techniques is  c a rr ie d  out
q u ite  openly during d a y lig h t hours and in  c lose  p ro x im ity  to  re s id e n tia l areas. A c tio n  is  seldom 
taken to  prevent th is  a c t iv i t y .

Explosive f is h in g  does not on ly  cause d ir e c t  d e s tru c tio n  to  the re e f.  When used on sand 
areas ad jacent to  patch re e fs  considerab le  volumes o f  sediment a re  l i f t e d  which then s e tt le  
h e a v ily  on the ad jacent c o ra l.  M o r ta lity  o f  co ra ls  due to  smothering by sediments was observed 
w ith  h igh  re e f m o r ta li ty  due to  th is  method on the re e fs  o f  Okuza Is la nd . There a re  areas, 
however, where no exp los ive  f is h in g  a c t iv i t ie s  have been reported  such as in  the re e f and bank 
areas south o f  Ntwara, from  Ras Hsamgan*u to  the Ruvuna r iv e r .  The general reasons given fo r  the 
increase in  exp los ive  f is h in g  are the shortage o f  f is h in g  gear a v a ila b le  and the no ticeab le
decrease in  a v a ila b le  f is h  stocks when t r a d it io n a l f is h in g  methods were used. The co ra l d iv e rs ity
i s ,  however, good b u t the cover is  low , w ith  no maijor frame b u ild in g  co ra l observed in  i t s  
ju v e n ile  stages.

Damage to  the re e f a t t r ib u te d  to  exp los ive  f is h in g  is  a lso  increased by mangrove poles,
crushing and abrading co ra l surfaces on c e rta in  re e fs . Mangrove poles a re  cu t i l l e g a l ly  as in  the
centre  o f  Karaoge is land  , and transpo rted  by canoe and then unloaded on to  the re e f in  heavy 
weather. In  a d d it io n , the ree fs  have been subjected to  storm  surge damage. I t  has been suggested 
th a t through the use o f  exp los ive  f is h in g  techniques th e  ree fs  have been a lte re d  and th a t  damage 
due to  storm  surges has increased due to  the movement o f  fra c tu re d  co lon ies th a t then impact 
l iv in g  co lo n ie s . F u rthe r damage has been due to  anchoring techniques enployed by a rtis a n a l 
fishermen. Fishermen using anchors carved f ro n  lim estone (P le is tocene  co ra l re e f)  crush and drag 
co lon ies when anchoring over th e ir  f is h in g  grounds. As the anchors drag on the su b s tra te , they 
push co ra l rvbb le  before  them which then f a l l  down the fo re  re e f slope damaging deeper eura Is
which would otherw ise be imnune to  the immediate e ffe c ts  o f  exp los ive  f is h in g .

The Tanzanian co ra l ree fs  and t id a l  f la t s  s u f fe r  fu r th e r  damage f r c n  re e f w alking by 
fishermen a t  low t id e .  This c o n s titu te s  an im portant element o f  the a r t is a n a l f is h e ry  fo r  
m olluscs and octopus. In  the Tanga reg ion , Ni u le  re e f was observed to  be under in te n s ive  f is h in g  
pressure du ring  low t id e s  w ith  30-40 fishermen observed searching fo r  octopus and m ollusc species 
both day and n ig h t.  A rtis a n a l f is h in g  traps  have a ls o  caused damage to  the co ra l re e fs . The 
traps  a re  being s e le c t iv e ly  dropped on o r in  the v ic in i t y  o f  l iv in g  c o ra l.  Fran Ras Duyuni to  
Sonanga in  the Coast reg ion , a r t is a n a l fishermen have constructed  f ix e d  tra p s  throughout the
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E n te rt id a i a rea, an average o f  21 tra p s  wera counted in  a 0 .54  nm area. F ish ing  pressuras have 
a lso  upset f in f i s h  fauna which has re s u lte d  in  an increase o f  herb ivorous species. The 
Ocmnacentres and Chaetodun SDP, have grazed on co ra l surfaces lea v ing  le s io n s  which are causing 
b a c te r ia l in fe c tio n  and m o r ta lity  o f  th e  co ra l Montastrea sop, and Favia sop. In  seme areas such 
as Nesalt Is la nd  re e f 70* o f  these genera have been in fe c te d . Beach se in ing  opera tions have a lso 
been observed to  cause damage to  the bottom fauna.

The re e f s tru c tu re s  o f  Chale bay is  unique and m ain ta ins a good d iv e rs ity  w ith  32 genera 
observed. A lthough the re  vas no observed damage which could be a t tr ib u te d  to  e xp los ive  f is h in g , 
the re  was a s c a rc ity  o f  f in f i s h  species which supports the view th a t  these areas are being 
ove rfished  using t r a d it io n a l a r t is a n a l f is h in g  techniques. Damage to  is la n d s  and th e i r  ecosystems 
by tra n s ie n t fishermen rfio  have erected temporary camps thereby des troy ing  the n a tu ra l vegetation 
and causing erosiona! p ro b le m  were a ls o  observed. The im portant n es tin g  s ite s  o f  tu r t le s  on 
Okuza is la n d  have been destroyed by the presence o f  these tra n s ie n t fishermen.

The in d is c rim in a te  e x tra c tio n  and unregulated c o lle c t io n  o f  co ra l species and s h e lls  by 
to u r is ts  and f o r  trade  and expo rt and the removal o f  massive frame b u ild in g  c o ra ls  P o rite s  spp and 
Parona soo. f o r  the p roduction  o f  lim e  o r  fo r  th e  use o f  co ns truc tio n  m a te ria l has a lso 
c o n tr ib u te d  to  the d e s tru c tio n  o f  these ecosystems. in  the Coast re g io n , co ra l is  e ith e r  burned 
to  produce lim e o r is  broken to  be used as a b u ild in g  m a te r ia l.  S he ll and co ra l c o lle c to rs  fro n  
n tua ra  a re  to  be seen c o n s ta n tly  on Nyan) is la n d . S h e ll dea le rs have lu c ra t iv e  expo rt markets in  
Hong Kong, Japan, In d ia , W. Germany, China, Canada, Singapore, France and the United Arab 
Erai ra te s .

Reef m o r ta lity  as observed in  th e  Tanga reg ion  may a lso  p o ss ib ly  have been due to  the 
presence o f  Acanthaster p la nc i (Crown o f  Thorns S ta r f is h ) .  Seven species o f  Acanthaster were 
observed in  la rg e r  Ambers than on any o th e r  co ra l re e f surveyed in  the United Republic o f 
Tanzania. However, i t  has been reported  th a t lo c a liz e d  popu la tion  exp los ions o f  Acanthaster have 
occurred in  Zanzibar, the most recen t being in  1979.

The ree fs  have a lso  been subjected to  heavy sedim entation which may account f o r  th e  decrease 
in  co ra l cover w ith  the increase in  depth. I t  was observed th a t  co lon ies w ith  surface  les ions 
were unable to  c le a r  sediments adequately, w h ile  those an in ju red  co lon ies were w e ll c leared  o f 
sediments. The increase in  sediments a lso  reduce l ig h t  pen e tra tion  on th e  back re e f areas. 
Between Ras Buy un i  and Kcrea is la n d  in  th e  Coast reg ion  patch re e fs  a re  in fre qu en t due to  high 
sediment and tu rb id i t y  le v e ls . However, t o  the west o f  Pange, l iv in g  co ra ls  d id  not show sediment 
accumulation although the sediment load was h igh . These co ra l co lon ies seen to  have adapted to  
low l ig h t  le v e ls . The increase in  sediments a long the coast and from r iv e rs  has been due to  sand 
e x tra c tio n  in  beach areas although p ro h ib ite d , and to  th e  d e s tru c tio n  o f  th e  n a tu ra l vege ta tion  
w ith in  th e  coasta) drainage basin.

There are no m ajor in d u s tr ie s  in  the Coast reg ion . The few sm all sca le  in d u s tr ie s  th a t  do 
e x is t  have not created a p o llu t io n  prob Io n . However, the o th e r reg ions have se rious  p o llu tio n  
problems. The area from  Ras Kan Kadya to  Ras Mdege has the most se rious  le ve ls  o f  p o llu t io n  both 
urban and in d u s t r ia l in  the United Republic o f  Tanzania. The e f fe c t  and sources o f  p o llu t io n  w i l l  
be discussed in  d e ta il in  Section B .2.

1 ,2  Hanyi uvea

Mangroves a re  c h a ra c te r is t ic  l i t t o r a l  p la n ts  ( tre e s  o r  shrubs) occupying es tua rine  areas, 
bays o f  is la n d s , and she lte red  tro p ic a l coasts . "Mangrove fo re s t"  as they a re  sometimes re fe rre d , 
serve as a h a b ita t f o r  a good v a r ie ty  o f  fauna and f lo r a  and a lso  as a breed ing , nursery aed 
feed ing  ground p a r t ic u la r ly  fo r  crustaceans. The extens ive  « « g ro v e  fo re s ts  i n  Tanzania occur 
m a in ly  in  the d e lta s  o f  main r iv e r s  l ik e  the R u f i j i  and Pangani (F igure  B, annex X).

i t  was observed th a t in  a l l  th e  mangrove areas surveyed a long the Tanzanian c o a s tlin e
( ■ • 1 . ^ ! . .  I II_______   . . . . a « .  . . .  •  -  . . . . .



m a te r ia l,  firewood and a lso  as fu e l fo r  the s a l t  in d u s try . Mangrove areas in  the urban regions 
a re  not on ly  subjected to  c u tt in g  which has le d  to  coasta l e ros ion , but a ls o  to  urban and 
in d u s t r ia l p o llu t io n . In d u s tr ia l and d e v e lo p e d  zones have been planned In  areas fro n te d  by 
mangrove fo re s ts  ye t no treatm ent f a c i l i t i e s  have been planned, to  deal w ith  the e f f lu e n t  
d ischarged even fn w  e x is t in g  in d u s tr ie s  in to  w ater courses lead ing  to  mangrove areas.

S a lt  p roduction  is  the ira jo r  in d u s try  associated w ith  mangrove areas in  Tanzania, in  the 
Tanga reg ion  th is  is  p r im a r ily  associated w ith  the combustion techn ique. I t  has been estimated 
th a t  these opera tions c a rr ie d  o u t by sm all a r t is a n a l u n its  spread over th e  e n t ire  coasta l areas 
consume and remove the equ iva len t o f  25-30% years o f  mangroves otherw ise destined  fo r  use as 
firewood in  th e  ranga Region.

On the is lands in c lu d in g  the mangrove areas o f  M afia , no se rious  c u tt in g  was observed, f iv e  
species o f  mangrove fo llo w in g  nom a l successions! pa tte rns  from  shore to  the seaward edge, were 
observed a t  Chole Bay and south o f  Ras Nkumbi. The d is t r i c t  o f f i c ia ls  a t  present on M afia  have no 
p o lic y  to  fo llo w  regarding mangroves.

The m ajor mangrove areas o f  the R u f i j i  D e lta  cover a reported  area o f  1,000 km*. The 
c u t t in g  o f  these mangrove fo re s ts  were observed towards the in t e r io r  where fo re s t areas have been 
removed to  make rocai f o r  r ic e  and s a lt  p ro du c tion . I t  is ,  however, i l le g a l  to  d e a r  fu r th e r  areas 
f o r  these purposes w ith o u t lice n ce  b u t e x is t in g  is o la te d  areas seam to  be expanding due to  the 
d i f f i c u l t y  in ,  and lack o f ,  enforcement. Reports fr tm  th e  U n iv e rs ity  o f  Oar es Salaam in d ic a te  
th a t  p e s tic id e  use o f  DOT is  h igh  in  the R u f i j i  D e lta  r ic e  production  areas, fu r th e r  
in v e s tig a tio n  is  requ ired  to  assess the long term e ffe c ts  i t  may have on the area and whether 
o th e r inse c t co n tro l op tions  e x is t .

O f th e  two mangrove areas id e n t if ie d  in  th e  Oar es Salaam re g io n , th e re  has been severe 
c u t t in g  in  th e  Kunduchi a rea. The inner Oar es Salaam mangrove area i s  in  b e t te r  c o n d it io n  w ith  
la rg e r  specimens and a g re a te r d iv e rs ity  (3 species were observed). However, these mangroves are 
subjected to  continuous urban p o llu t io n  waste flo w in g  from th e  re n te  R iv e r, chemical waste from 
the Changcnbe area, o i l  s p illa g e s  f ro n  th e  re f in e ry  a t  K iganteni and sh ip  o i l  and waste from  the 
harbour.

Mangrove areas in  the l in d i  reg ion  have a lso  su ffe red  s im ila r  consequences as p re v io u s ly  
described. I t  b e c a *  apparent du ring  the survey th a t a lthough the D iv is io n  o f  F orestry  under the 
Tanzanian M in is try  o f  N atura l Resources and Tourism consider a t !  mangrove areas to  be fo re s t 
reserves, the M in is try  o f  In d u s try  prenotes reg iona l development by is su in g  licences  to  operate 
s a l t  works w ith o u t co nsu ltin g  the o i i i s lo n  o f  F o re s try  as to  the s e le c tio n  o f  s i te s .  I t  is  d e a r  
th a t  the re  imjst be e f fe c t iv e  l ia is o n  between the two M in is tr ie s  in  th is  regard . The coasta l zone 
o f  Petitia is  w e ll covered by mangrove fo re s ts  o f  n iie d  species. Th is area is  not under heavy 
c u t t in g  pressure and licences  a re  issued fo r  s e le c tiv e  c u tt in g  f o r  personal use in  ona o f  th ree 
areas in  ro ta t io n  every 5 years.

1.1  Seegress beds

Seagrass beds were found in  a l l  bays and on the western s ide  o f  a l l  re e fs  and is la n d s  ly in g  
o f f  the mainland o f  the Tanzanian coast. The dcminant genera found a long the Tanzanian coast and 
is lan ds  a re  cymodocea. T h a lla ss ia  and Thatlassodendron which a re  a l l  sub jected  to  heavy 
t r a d it io n a l a r t is a n a l f is h in g  techniques. These Include bottom traps  and beach se ins as w e ll as 
exp los ive  f is h in g  techniques, causing considerab le  damage to  bottom f lo r a  and fauna. The damage 
caused by e xp los ive  f is h in g  c a rr ie d  o u t on seegress areas, u n lik e  co ra l areas, is  re s tr ic te d  to  
compact c ra te rs  w ith  l i t t l e  apparent damage to  ad jacent areas. The lack  o f  a  hard substra te  
a llow s shock waves to  pass unii*>eded w h ils t  the co ra l subs tra te  forms a b a r r ie r  and Is  thus 
damaged. The d iv e rs ity  and d e n s ity  o f  f is h  species nonna lly  associated w ith  seagrass areas were 
absent In  a l l  the  areas. This is  evidence o f  extensive  f is h in g  pressure. A part from the genera 
o f  seaorass observed, a l l  co ra l areas and d rv in o  re e f f la t s  were covered e x te n s iv e ly  bv sargassum
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Sarei es o f  Eucftare were a lso  observed, suggesting the p o s s ib i l i t y  o f  a na tu ra l stock o f  Euchere 
a v a ila b le  fo r  f ie r i c u ltu re  development programes in  se lected  embayments.

1 .4  F isheries

In  the United Republic o f  Tanzania the na rine  f is h e r ie s  are s t i l l  m ainly a r t is a n a l.  Fishing 
a c t iv i t ie s  a re  concentrated inshore  and around the is lan ds  o f  Zanzibar, P e rt*  and Mafia 
(F igure  10, annex X).

In  Tanga reg ion , a r t is a n a l f is h in g  has c o n tr ib u te d  to  the severe degradation o f  the marine
environment w ith  reduced catches a lready apparent (Table 1, annex IX ). Data from the S ta t is t ic s
Gathering Programe o f  the F ish e rie s  D iv is io n  in  the M in is try  o f  N atura l Resources and Tourism 
show th a t the re  has been a decrease in  catch w ith  an increase in  fis h e rtw n  and f is h in g  gear f r a  
198Î to  1966 (Table 2, annex IX ) .  There has a lso  been a s h i f t  in  the type  o f  f is h  caught fro n
inshore demersal f is h  norm ally found on re e fs  and coasta l areas to  pe lag ic  species m ig ra ting  in
the o ffsho re  f is h in g  grounds. Th is data corrobora tes th e  observations made o f  the low d en s ity  and 
d iv e rs ity  o f  re e f f is h  species.

A rtis a n a l f is h in g  is  an im portan t a c t iv i t y  o f  the coasta! p op u la tio n . In  the Coast reg ion 
the re  has been a reduction  in  the iwiaber o f  re g is te re d  a rt is a n a l fishermen and ca tch . Data f r a
the S ta t is t ic s  Gathering Program» o f  the F ish e rie s  D iv is io n  show th a t  the re  has been a  s h i f t  away
fro n  g i l i -n e tt in g  towards sh a re -n e ttin g  opera tions (Table 3 , annex IX ) .  This ind ica te d  the 
g re a te r e f f o r t  th a t has been made in  ca tch ing  h igh  value pe lag ic  species. The two main prawn 
f is h in g  grounds in  the United Republic o f  Tanzania a re  found in  the Coast reg ion . These areas are 
Bagamoyo and the areas ad jacent to  the R u f i j i  O e lta . The problem associated to  these f is h in g
grounds is  th a t no stock assessment have been made p r io r  to  f is h in g  licences  being issued to
fo re ig n  operators (Table 4 , annex IX ).

A Kenya based f is h in g  company is  p re s e n tly  f is h in g  on the R u f i j i  grounds an average o f  21 
days per month and may be land ing  up to  1 ton o f  prawns per h a u l. Incons is tenc ies have a rise n  as 
to  th e  methods employed by th is  conpany and as to  the d is t r ib u t io n  o f  th e ir  ca tch . A t present 
t h e i r  catch is  not being made a v a ila b le  to  the lo c a l popu la tion  as s t ip u la te d  in  t h e i r  licence  
agreements.

The lo b s te r f is h e r ie s  in  th e  reg ion  is  extens ive  and is  c a rr ie d  o u t by lo c a l a rtis a n a l 
fishermen and small sca le  c o m e rc ia l opera to rs f r a  Dar es Salaam. There a re  no regu la tions  
concerning th is  f is h e ry  and no stock assessments have been made. The unregulated f is h e ry  o f  
tu r t le s ,  which is  i l le g a l ,  and the capture o f  e d ib le  H olo thuria»  (sea cucunber) species a re  a lso 
being c a rr ie d  o u t.

The data from the F ish e rie s  S ta t is t ic s  o f  the Oar es Salaam reg ion  a lthough in c m p le te , 
suggest th a t the re  is  a h igh  d e n s ity  o f  re g is te re d  fishermen in  the reg ion and th a t  a large 
p ro po rtio n  o f  the landed catch cons is ts  o f  pe lag ic  species. In  1984, p e la g ic  species accounted 
fo r  22.19% o f  th e  landed ca tch , w h ile  in  1965, i t  increased to  26.39% r e f le c t in g  the increase in  
fisherm en. The f is h in g  e f f o r t  in  the Dar es Salaam reg ion  is  represented in  (Tables 5 , annex IX ), 
b u t is  inecep le te  and the d iffe re n ce s  suggest incons is tenc ies  in  the data ga thering  process. I t  
is  th e re fo re  c le a r  th a t  an independent survey is  requ ired .

The l in d i  reg ion having no inshore bank areas bet a narrow f r in g in g  re e f system has, as a 
r e s u lt ,  fewer numbers o f  reg is te red  a r t is a n a l fishermen. Although data is  c o lle c te d  on a re g u la r 
basis by the S ta t is t ic s  Gathering Program e o f  th e  F ishe ries  D iv is io n , i t  was reported  th a t  the 
data ga thering  system was inaccurate  *ard thus rendering the ca tch  data presented u n re lia b le . 
(Table 6 , annex IX ) .  An independent survey o f  th e  L in d i reg ion w ith  regards to  fishermen, catch, 
type  and number o f  f is h in g  gear used is  e s s e n tia l.



As in  the l in d i  re g io n , the date a v a ila b le  f o r  the Mtwara re g io n , (Table 7 , annex IX ) ,  is  
in co n s is te n t and wwwîfabJe. An independent  survey o f  th e  re g io n 's  f  i  th e rm o ,  ca tch , type  and 
ntmfeer o f  f is h in g  gear used is  requ ired .

In  Zanzibar, f is h  p ro te in  accounts fo r  approxim ately 90% o f  th e  annual in ta k e  o f  animal 
p ro te in . Due to  the high consunption o f  f is h  by the general p opu la tion , i t  has been Government 
p o lic y  to  increase the supp lies  o f  f is h  by encouraging the development o f  the a rtis a n a l f is h in g  
se c to r. Th is p o lic y  has been implemented by making f is h in g  gear and outboard motors a v a ila b le  to  
fishermen and by developing a d is t r ib u t io n  in f ra s tru c tu re  to  make the catch a v a ila b le  t o  the ru ra l 
popu la tion , The Government in  a d d it io n , seeks t o  s ta b i l iz e  p ric e s  a t  a low le v e l and provides 
storage f a c i l i t i e s  f o r  f is h  (m ain ly sard ines and m ackerel) caught by the s ta te  F ish ing  Company 
(ZAFICO). ZAFICO operates a sm all f le e t  o f  c o m e rc ia l vessels w ith  a modest catch (169 tonnes 
du ring  the f i r s t  q u a rte r o f  1987). The s ta t is t ic a l  da ta  c o lle c te d  a t  designated landing s ite s  
(Table 6 , annex IX) by the M in is try  o f  M arine, Tourism and F orestry  do not g iv e  d e ta ils  o f  species 
caught which makes i t  d i f f i c u l t  to  assess the inportance o f  the va rious  species caught. However, 
the main types o f  f is h  caught a re  demersal f is h  (breams, p a r ro t f is h ,  emperors, snappers, m u lle ts , 
groupers, sharks, rays e tc . )  which a re  caught w ith  hand lin e s , tra p s  and n e ts ; th e  sm all pe lag ic  
f is h  (sa rd ines , anchovies and mackerels) which a re  caught w ith  purse se ines, scoup nets and beach 
seines and the la rg e r  pe lag ic  f is h  (tuna , k in g f is h , rainbow runne r, s a i l f is h ,  m a r lin , e tc . )  which 
are caught by lin e s , d r i f t  g i l i  ne ts and purse seines (FAO, 1987).

The a rtis a n a l f is h in g  pressure is  su b s ta n tia l p a r t ic u la r ly  w ith  th e  increase in  both f is h in g  
vessels and gear. I t  was noted th a t  in  l in e  w ith  the Government's p o lic y  p ro h ib it in g  th e ir  use, 
the re  was a temporary decrease in  the nuifcer o f  beach se ines in  both Zanzibar and Pemba.

Other f is h in g  a c t iv i t ie s  inc lude  the d e s tru c t iv e  method o f  s h e ll c o lle c t in g  c a rr ie d  out on 
a l l  th e  co ra l re e fs  o f  Zanzibar and Pcnba, and th e  sea cuctmber ha rves ting , b u t no assessment o f 
s tocks have been c a rr ie d  o u t. I t  is ,  however, i ip o r ta n t  th a t th is  be c a rr ie d  Out in  o rde r to  
assess resource p o te n t ia l and to  a s s is t in  th e  fo rm u la tio n  o f  manageaemt p o lic ie s .

1.5  Marine Braméis

The marine mannai fauna o f  the East A fr ic a n  reg ion is  not w e ll known. On the whole, there  
a re  very few e x is t in g  records on th e  su b jec t m a tte r.

During the survey, la rg e  schools up to  50 to  70 common porpoises were observed o f f  l in d i  
Bay, however, sm a lle r groups up to  10 porpoises were ccnmonly seen. There were no reported  dugong 
in  the reg ion  although they were expected to  be seen in  th e  K ilw a  area. Marine manuals a re  not 
coemonly caught in  th e  Tanzanian waters.

1 .6  Narine Deserves

f o r  a l i s t  o f  the e x is t in g  marine reserves a long th e  Tanzanian c o a s tlin e  see annex V I I .

An inven to ry  o f  marine resources and h a b ita ts  o f  the regions contained in  th e  A ction  Flan 
w i l l  id e n t i f y  areas s u ita b le  as gene tic  reserves and p ro tected  areas. These areas nay serve as 
g en e tic  pools fo r  the rese ttlem ent o f  damaged areas and the Improvement o f  th e  f is h e r ie s  
p o te n t ia l.  The necessary le g is la t io n  to  e s ta b lis h  such s ite s  when id e n t if ie d  a lready e x is ts  
(annex v i t  I ) .  Other areas s u ita b le  f o r  estab lishm ent as reserves would be id e n t if ie d  du ring  the 
course o f  a q u a n tita t iv e  resource « d  h a b ita t in ve n to ry  to  be executed as p a r t o f  the i n i t i a l  
phases o f  the A ction  Plan and these should inc lu de  id e n t if ie d  prawn breeding and nursery areas a t  
both the R u f i j i  and Bagamoyo grounds which would be zoned as closed areas.

W h ils t the survey o f  the Tanga reg ion fa i le d  to  id e n t i f y  s u ita b le  areas fo r  specia l 
p ro te c tio n  i t  is  f e l t  th a t  th e  proposed Tanga Coral Gardens Narine Reserve no longer warrants



u p la ie n ta t iM .  in  th e  Coast reg ion , however, th ree  areas were id e n t if ie d  th a t  could be declared 
marine reserves and p ro tected  areas (A c tion  P la n ), these a re  th e :

<i> Proposed Mbegani Marina Protected Area.

( i i )  Proposed extension o f  the Ras Buyuni c lose  mangrove fo re s t area t o  Include o ffsho re  reefs 
and Ras Buyuni Bay.

( i i i )  Proposed extension o f  the Chole Bay, T u tia  re e f declared a  marine Reserve t o  inc lu de  the 
re e fs  south o f  M afia  and ftwejuu Is la nd .

These proposed areas would be zoned in  accordance w ith  the A c tio n  Plan,

In  the Oar es Salaam reg ion  fo u r  marine reserves have been declared which inc lude  the 
Is lands o f  Mbudya, Bongoyo, Pangavini and th e  re e f and sand bank form ations a t  Vasin. Though
gazetted in  a  137 o f  1975 none o f  these reserves have been implemented and the p u b lic  is  net
aware o f  th e ir  s ta tu s . These reserves have been subjected to  continued f is h in g  pressure and the 
removal o f  l iv in g  specimens by v is i to r s .  This has re su lte d  in  the gradual d e te r io ra t io n  o f  bottom 
fauna and associated f in f i s h  species to  the present dep leted le v e ls . No new reserves have been 
planned f o r  th is  reg ion .

The p ro tected  inshore area from  Njao gap to  P o rt cockburn Is  a h ig h ly  p roductive  area, coral
cover is  re s tr ic te d  to  very is o la te d  patch' re e fs , however, th e  e n t ire  area is  e x te n s iv e ly  covered
by a lg a l and seagrass species. Bearing in  mind the h igh  p ro d u c tiv ity  le v e ls  th e  area would be 
h ig h ly  s u ita b le  f o r  d ive rse  n o r i co i to re  developments, in  p a r t ic u la r  fo  chana and th e  Cystor 
Crassostrea.

A t p resen t, Zanzibar has no marine parks , reserve areas o r  managed areas, b u t i t  i s  the 
Government's p o lic y  th a t  these be id e n t if ie d  and gazetted in  1968. As a r e s u lt  o f  th is  m ission 
several s u ita b le  areas have been id e n t if ie d  (A c tion  P la n ). The Id e n t if ie d  areas a re :

( i )  la th * »  Island
( i i )  Zanzibar Reef and Is lands

( i n )  fteenba IV U n t Marina fte terve
( iv )  Mesal i  Is land  Marine Reserve -  Part«
(v ) Mtangani Marine Reserve

2 . M I K  POILUTJCM 

M  In d u s tr ia l P o llu t io n

The N ationa l faviroeanent Management C ouncil has produced an Ir iw tftto ry  o f  th e  sources
o f  p o llu t io n  in  the Tanga reg ion* These sources were v e r i f ie d  d u rin g  the survey.

The Tanga F e r t i l iz e r  Company which l ie s  immediately to  the South o f  Ras Kazone causes 
serious p o llu t io n  problems to  coasta l areas to  the north  and south o f  i t s  o u tflo w s . The company 
produces su lp h u ric  a c id  and phosphoric a c id . I t  was determined by NEMO th a t  f o r  aver? tonne o f 
su lp h u ric  a c id  produced, 55 kg o f  and 2 .1  kg o f  SO3  a re  em itted  in to  the atmosphere.
E ff lu e n t em itted  in to  the sea is  rough ly TOOw^/h, co n ta in ing  a c id  leakages, f lu o r id e , 
phosphorous, n itro g e n , small amounts o f  cadnium in  s o lu t io n  and gypsun in  suspension. I t  was 
found th a t  su lphur p a r t ic le s  were c a n o a  on the beech extending e t  le a s t 1 km n o r th , w ith  cua 
infauna seen e ith e r  in  the in te r t id a l  o r  sub tida ! zone, however, the mangrove stands ad jacent to  
the o u t fa l l  seamed una ffec ted . The ch ron ic  p o llu t io n  has a lso  re su lte d  in  anoxic sediments 2 mn 
below tha su rface. The Sabuni In d u s try  f o r  the manufacture o f  soap and detergents s n its  sulphur 
d io x ide  in to  th e  a tm sphere and waste water is  d ischarged in to  the lo c a l s to m  d ra in  system. The



Soap and G lycerine  fa c to ry  a ls o  discharges the waste products o f  soap and spent ly e  d ir e c t ly  in  
the s  to ru  d ra in  systems. P o llu t io n  f ro n  th e  Amboni s is a l fa c to ry  has b u i l t  up banks o f  waste 
m a te ria l in  the S ig i r iv e r  2 km frcm  i t s  mouth.

Although no adverse e ffe c ts  were observed on the mangrove fo re s ts  a d jacen t to  th e  S ig i r iv e r  
mouth, secondary e ffe c ts  may be p resen t frcm  the increased le v e ls  o f  p ro d u c t iv ity  due to  th is  high 
n u tr ie n t  load, increased tu rb id i t y  and increased sedim entation.

The C om ercia l In d u s tr ie s  and caffeine L td . (GIG) and in teg ra te d  m i l l  where ca rd ing , 
s p in n in g , weaving, dyeing, f in is h in g  and garment making are c a rr ie d  o u t, u t i l i z e  15,000 to  16,000 
n? o f  water per month d ischarg ing  an equal amount o f  e f f lu e n t  in to  the stone d ra in s  th a t flow  
in to  the sea south o f  Tanga.

In  th e  Coast reg ion , the re  are no la rg e  urban areas and no n a jo r  in d u s tr ie s . Nevertheless, 
sm all sca le  in d u s tr ie s , m a in ly  metal work and soap p roduction , have been developed. Due to  the 
sca le  o f  opera tions and th e ir  lo c a tio n s , these sm all in d u s tr ie s  have not created a p o llu t io n  
problem.

The in teg ra te d  coconut p la n ta tio n  processing p la n t and a d a iry  farm  are th e  m ajor employers 
on M afia . The by-products o f  the processing p la n t are spread away from  watercourses, however,
th e  d a iry  p la n t discharges sm all q u a n tit ie s  o f  washing compounds d ir e c t ly  in to  watercourses
lead ing  to  the beach.

Oar es Salaam (F igure  9, annex X) has the h ig he s t le v e ls  o f  p o llu t io n  in  th e  United Republic
o f  Tanzania. The e ff lu e n ts  from in d u s tr ia l discharges a re  made d ir e c t ly  in to  th e  sea, o r
watercourses and drainage system lead ing  in to  i t .  An inven to ry  o f  p o llu t in g  in d u s tr ie s  has been 
c a rr ie d  out by th e  N ationa l Environment Managmerrt Council (NEHC), presented in  IMER Regional Seas 
Reports and S tudies No. 6 , 1982. NEHC is  c u rre n tly  con tinu ing  th is  inven to ry  and m ain ta in ing
m on ito ring  s ta tio n s . Hater analyses a re  being c a rr ie d  out by the U n iv e rs ity  o f  Dar es Salaam, the
Government Chemical Laboratory, o r abroad under SIDA's assis tance program e to  NEMC.

In  the l in d i  re g io n , the re  a re  no m ajor in d u s t r ia l developments. E x is tin g  cashew nut
processing fa c to r ie s  a re  no longer fu n c tio n in g  and a sm all in d u s t r ia l coeptex now in  opera tion  
produces no e ff lu e n ts  a t  the moment. In  the Htwara re g io n , the re  a re  a lso  no opera tiona l 
in d u s tr ia l developments. I t s  cashew n u t processing fa c to r ie s  have been c losed  now fo r  several 
years . A s n a il in d u s t r ia l e s ta te  is  c u r re n t ly  under co ns truc tio n  but arrangements f o r  the 
handling  and treatm ent o f  e f f lu e n ts  and discharge a re  unknown. However, on the Is la nd  o f  Songo 
Songo, a planned na tu ra l gas/aimon i  a /urea  in d u s t r ia l carp i e t  w i l l ,  in  a d d it io n  to  the waste water 
discharged d ir e c t ly  in to  th e  sea frcm  the N atura l Gas p la n t ,  add considerab le  p o l lu t io n  to  the 
area. Moreover p lans fo r  the coefelex to  u t i l i z e  th e  Hal dor Topsoe «m on ia  and the Snaprogetti 
urea processes w i l l  re p o rte d ly  add 500 kg o f  aaron ia  and 10C0 kg o f  urea to  the discharged water 
per day. The waste water w i l l  a ls o  be discharged d ir e c t ly  in to  the sea.

NEHC's recent survey o f  p o llu t in g  in d u s tr ie s  in  Zanzibar in c lu d e , the S ta te  Leather and 
Shoe fa c to ry , Cortex T e x t ile  H i l l  Afrochem L td . ,  A l oni n i in  U te n s ils  Factory , Soap Factory, 
Coconut O il Faetory and the Hohonda Sugar and Perfume Corporation.

The S ta te  Leather and Shoe Faetory which used chromic a c id  in  i t s  tannery ope ra tion , 
a lthough closed in  1984, discharged e f f lu e n ts  in to  a stream 100 m from  the sea. The Cortex 
T e x t ile  M i l l  when ope ra ting  a t  f u l l  capac ity  consumes 300 o f  water per day and discharges 
in to  the t«ee stream, waste o f  the equ iva len t volume con ta in ing  hydrogen perox ide , soda ash, 
c a u s tic  soda and va rious  dyes. There a re  no trea tm ent f a c i l i t i e s  a t  th is  m i l l .

The Nahonda P e rfu ic  fa c to ry  discharges waste water in to  a small r iv e r .  In  recent years 2 to  
3 f is h  k i l l s  have been reported , however, the causes o f  death are unknown since  the re  have been no 
analyses o f  the e f f lu e n ts .  A lthough the re  has been no d ir e c t  d ischarge in to  r iv e r s  and coasta l
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¿ rea ; f r o a  the «ahonda Sugar C orpora tion , two p e s tic id e  s to re ; co n ta in ing  a m ix tu re  o f  d if fe re n t  
p e s tic id e s  were observed to  be lea k ing .

2 .2  Urban P o llu tion

A t present, 33% o f  Tanga is  c u r re n t ly  served by a ce n tra l sewage system» th e  remainder is  
served by s e p tic  tanks. There a re  no trea tm ent f a c i l i t i e s  whatsoever, and raw sewage frcm  the 
c e n tra l system as w e ll as fro n  the s e p tic  tanks a re  discharged d ir e c t ly  in to  th e  s w .  The 
development p ia n  f o r  Tanga up to  th e  ye a r 2005, ventes p ro v is io n  f o r  sewage trea tm ent f a c i l i t ie s  
b u t the land th a t  had been a llo c a te d  f o r  the co ns truc tio n  o f  the trea tm ent p la n t has a lready been 
subdivided and a llo c a te d  as re s id e n tia l p lo ts .  The Boobo H osp ita l s itu a te d  south o f  Ras Kazone 
w ith in  th e  co a s tlin e s  o f  th e  Tanga Harbour, empties i t s  e ff lu e n ts  in to  several s e o tic  tanks and 
soak p i t s .  However, they a re  a t  p resen t o verflow ing  and th is  d ischarge is  washed in to  th e  harbour 
area d u rin g  the wet seasons. The p resen t s itu a t io n  crea tes a re a l r is k  to  inshore marine h ab ita ts  
and a serious p u b lic  hea lth  r is k .

In  the Coast reg ion , th e re  a re  no la rg e  urban se ttlem en ts , b u t th e  main coasta l se ttlem ent 
a re  Bagamoyo and Ki lin d e n i on H a fia  and as a r e s u lt ,  urban waste ts  not a m ajor problem.

As mentioned in  section  2 .1 , Oar es salaam has th e  h ighest le v e ls  o f  p o llu t io n  In  the United 
Republic o f  Tanzania. Th is le v e ! o f  p o l lu t io n  is  n o t on ly  a t tr ib u ta b le  t o  in d u s t r ia l discharge 
b u t a í« )  to  urban wastes frcm  both planned and unplanned re s id e n tia l areas. Urban sewage is  
d ischarged w itho u t trea tm ent in to  the harbour area a t  Keko, Kurasi n i ,  M ton i, Shima la  Udongo and 
v U  la rg e  p ipes t o  th e  mad f l a t s  f ro n t in g  bcean toed  to  th e  n o rth  o f  banda beach. A t these 
lo c a tio n s , accumulated faeca l wastes were seen on the beaches. There is  a ls o  an increase in
prim ary p ro d u c tiv ity  associated w ith  th e  continuous in je c t io n  o f  o rgan ic  m a te r ia l. The increased
p ro d u c tiv ity  has lik e w is e  led to  increased tu r b id i t y ,  s i l t a t io n  o f  d e t r i ta !  m a te r ia l and a fo a i 
sm elling  accum ulation o f  r o t t in g  a lg a l and faeces m a te r ia l on the beach and sand f la t s  f ro n t in g  
the se iender B ridge . A survey o f  th e  Oar es Salaam waters to  assess th e  co i i  form  b a c te ria  content
was ecnmissioned by the Tanzanian Urban Planning 01v is io n  o f  th e  M in is try  o f  Lands, Natural
Resources and Tourism. The re s u lts  a re  g iven  in  Table 9 , annex IX . f t  is  l i k e ly  th a t  th is  area 
c o n ta in ; o th e r pathogens c re a tin g  a serious p u b lic  h ea lth  r is k  to  w in n e rs , co as ta l fishermen 
using oast nets on th e  beach and th e i r  u s e r;.

The m ajor coast« ! urban areas in  the L in d i reg ion a re  X ilw a  K iv in je ,  KHwa Hasoko and 
L in d i.  L in d i ha; no trea tm ent f a c i l i t i e s  f o r  urban waste, w ith  raw sewage being discharged in to  
the es tua ry . The e f f lu e n t  s i t e ;  a re  a l l  w ith in  th e  town l im i t s  and sediamnts were found to  be 
anoxic 1 on below th e  su rface , posing a serious p u b lic  hea lth  r is k .

In  the Mtwara re g io n , Htwara being the o n ly  m ajor urban area, the re  a re  no m ajor sources o f 
urban p o l lu t io n .  Kaste and sewage are c o lle c te d  in  c e s s p it; and In te rm it te n t ly  pumped o u t to  an 
unknown discharge s i te .

There a re  c u rre n t ly  no f a c i l i t i e s  f o r  t re a t in g  urban waste on e ith e r  Zanzibar o r Pemba, 
sewage is  discharged d ir e c t ly  in to  the sea. In  Zanzibar, the raw sewage discharge p o in ts  are 
d ir e c t ly  in  f r o n t  o f  the town beaches which a re  used f o r  re c re a tio n a l swimiring. H osp ita l re fuse 
and l iq u id  w aste; a re  a lso  discharged d ir e c t ly  in  f r o n t  o f  th e  H o s p ita l. There i ;  an increased 
le v e l o f  p ro d u c t iv ity  as a r e s u lt .  The enfcayment no rth  o f  the dhow harbour (W a lin d i) produces a 
fo u l odour o f  faeces and hydrogen su lph ide  a t  low tid e s  w ith  sediments anoxic 0 .5  an below the 
su rface.

2.3  O il P o llu t io n

Tbe P o rt o f  Tanga io  capable o f  re c e iv in g  la rg e  ocean going vesse ls . On an average, 2b 
sh ips move in  and out o f  the harbour a month. O il and re fin e d  petroleum  p roduc t; a re  discharged
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by tankers in to  a standpipe close  to  th e  dhow harbour and s n a il o i l  s p i l l s  have occurred in  th is  
process. In  a d d it io n  the re  are discharges fro n  anchored vessels in  the harbour.

In  the Coast reg ion the main source o f  o i l  p o llu t io n  is  fro n  a generating  s ta t io n  operated 
by TAHiSCO w ith in  the Haffa Coconut Company compound. Here spent o i l s  a re  dumped o u ts id e  the 
perim eter fence, which then permeate the ground and flo w  v ia  a sm all watercourse to  a d rie d  strean 
bed. I t  is  l i k e ly  th a t  du ring  the ra in y  seasons, the a c o n u la te d  o i l y  depos its  w i l t  be washed 
away in to  th e  sea, which is  some 500 m away.

The Tanzanian and I ta l ia n  Petroleum R e fin ing  Co. L td  (T ippe r) in  the Dar es Salaam reg ion is  
located a t  K igaston i to  the south o f  Dar es Sala am Harbour. I t  rece ives approxim ately 150,000 
m e tric  tonnes o f  crude o i l  per ye a r, which are f i r s t  discharged frcm  tankers in to  an o ffsho re  
coup ling  p ip e lin e  located to  the west o f  Inne r Hakatunfce is la n d . The crude o i l  is  processed to 
produce gaso line , j e t  fu e l ,  Kerosene, g a s o il,  100 fu e l o i l ,  bitumen and a res idue . The res idue is  
g ra v ity  separated in to  hydrocarbon f ra c t io n s  and the waste water f ra c t io n  is  d ischarged in to  the 
harbour. O il s p i l l s  from the re f in e ry  have re su lte d  in  the ch ron ic  p o llu t io n  o f  the harbour area 
and the c o a s tlin e  around th e  e f f lu e n t  o u t le t .  O il s p i l l s  from tankers and the TIPER re f in e ry  have 
a lso  caused a no ticeab le  degradation o f  mangrove cover. The n e rin e  B io logy  Department o f  the 
U n iv e rs ity  o f  Dar es Salaam stud ied  the tanke r s p i l l  in  1961 and concluded th a t  the re  was an 
iranediate m o r ta lity  o f  s ip u n c u lid s , hydro ida , isopoda and f is h  species, and th a t the long term 
e f fe c t  o f  the o i l  s p i l l  re su lte d  in  a 95» m o r ta lity  o f  a mangrove area a t  the entrance to  the 
harbour w ith in  250 days o f  the even t. In 196$ an o i l  s p i l l  acc iden t f ra n  the re f in e ry  a lso  caused 
severe damage to  the f lo r a  and fauna o f  the a rea. P o llu t io n  p ro te c tio n  measures have been 
proposed by th e  hEWC.

There were no m ajor o i l  p o llu t io n  problems in  the L in d i reg ion . There i s ,  however, the 
S lig h t p re til en, o f  in d is c rim in a te  dumping o f  waste o i l s  frcm  garages fro n t in g  th e  e s tua ry  and 
mangrove areas and the pimping o f  b ilg e s  in to  th e  estua ry.

Ntwara Harbour is  a clean deep water f a c i l i t y  w ith  l i t t l e  t r a f f i c .  The r is k  o f  o i l  
s p illa g e  s t i l l  e x is ts  w ith in  the course o f  tankers d ischarg ing  o i l  in to  the standpipe provided. 
The va lves and p ipes both showed evidence o f  co rro s io n  and a leakage could r e s u lt  in  a su bs ta n tia l 
o i l  s p i l l  in to  th e  harbour a rea, which th e  a u th o r it ie s  would not be ab le  to  cope w ith  because o f 
the lack  o f  necessary equipment.

In Zanzibar, submarine discharge p o in ts  fo r  re fin e d  fu e l products a re  loca ted  a t  Mtoni and 
south o f  Chaka Chake in  Pemba. S p illages have occurred d u rin g  d ischarge opera tions a t  both 
s ite s .  These s p i l l s ,  coat the beaches o f  « ton i du ring  the south monsoons and mangrove fo re s ts  
du ring  the north  monsoons. In  Pemba, mangrove fo re s ts  adjacent to  the d ischarge p o in ts  have become 
s e r io u s ly  coated w ith  o i l ,  w ith  some m o r ta lity  now apparent. O il p o llu t io n  is  a lso  a t t r ib u te d  to  
the f lu s h in g  o f  sh ip  tardes. A tanke r in  Zanzibar has been observed f lu s h in g  i t s  tanks w ith in  the 
harbour a rea.

Tables 10 and 11, annex IX , the fo m e r  g ives  a  sunmary o f  the marine products fo r  export 
from the year 1976 to  196$, and the la t t e r  g ives a sunmary o f  the d e s tru c t iv e  iopacts  on the 
marine environment o f  the d if fe re n t  reg ions.

C. EXISTING GOVERNMENTAL FRAMEWORK, INSTITUTIONS AND BILATERAL AND MULTILATERAL AID PROGRAMMES

The e x is t in g  le g is la t iv e ,  in s t i t u t io n a l and governmental s tru c tu re s  necessary to  c a rry  out 
the proposed A ction  Plan e x is t .  However, anmndncnts a re  requ ired  to  th e  e x is t in g  le g is la t io n ,  
in s t i t u t io n a l f a c i l i t i e s  re q u ire  upgrading, new c u r r ic u la  must be es tab lished  fo r  tra in in g  
in s t itu t io n «  and nersnnnel m i« t h» ir ta o t if ie r i t o  f i l l  the  nm vw efl Coastal Resources and
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fer>age*ent S e c tio ** under the u r t r e l la  o f  th e  N ationa l Environnent manageaent Council (NErtC), and 
th e  Zanzibar M in is try  o f  Narine Tour i s *  and Fores try .

The le g is la t io n  c u rre n tly  a p p lica b le  to  the coasta l zone and resources Includes those
covering  Zanzibar and Pemba (annex v i i r ) .  The e x is t in g  le g is la t io n  concerning the narine 
environnent is  adequate, however, i t  m is t be reviewed, updated, strengthened and where necessary 
rescinded when no longer a p p lica b le . This process is  a lready being c a rr ie d  o u t in  Zanzibar in
te rn s  o f  a newly proposed F ish e rie s  P o lic y  and le g is la t io n  covering a l l  aspects o f  inshore and
o ffsh o re  f is h in g , in c lu d in g  the problems o f  conserva tion , n a rin e  parks, lic e n s in g  and to uH sn .

G e o p o lit ic a lly  th e  country is  d iv id ed  in to  reg ions and d is t r i c t s ,  w ith  n a tio na l p lanning and 
c o n tro l m aintained a t  va rious  m in is te r ia )  headquarters. The p o lic ie s  a re  then Vfplamented by 
tra in e d  o f f ic e r s  who hare e sound knowledge o f  th e  popu la tion  and geography o f  t h e i r  areas, a t 
reg iona l and d is t r i c t  le v e ls . The problems o f  inp lem entation have a rise n  through the ch ron ic  lack 
o f  resources, and in e f f ic ie n t  communications in f ra s tru c tu re ,  d u p lic a tio n  o f  e f fo r ts  and the sheer 
sca le  o f  opera tions.

The United Republic o f  Tanzania is  w e ll endowed w ith  in s t i t u t io n s  whose alms a re  to
in v e s tig a ta  th e  marine environment and to  provide  t r a in in g  f a c i l i t i e s  in  f is h e r ie s  and supporting 
su b jec ts . The e x is t in g  f a c i l i t i e s  however re q u ire  upgrading to  make then  tie re  e f f ic ie n t  and 
e ffe c t iv e .

The Hbegani F ishe ries  Development Center o f  th e  Tanzanian B in ist r y  o f  N atura l Resources and 
Tourism is  the on ly  in s t i t u te  in  the Coast reg ion o f fe r in g  t ra in in g  f a c i l i t i e s  in  f is h e r ie s  
re la te d  subjects (n a u tic a l science, f is h e r ie s  technology, f is h  processing and m arketing and 
re f r ig e ra t io n ) .  The in s t i t o t io n  which is  supported by th e  Norwegian Agency fo r  Development 
(NOMO), operates th ree  t r a in in g  vessels and l ia is e s  w ith  fishermen groups a t  the v i l la g e  leve l 
and the M in is try . The p o s s ib i l i t y  o f  d iv e rs ify in g  the present p rogram e to  in c lu de  a u n it  on 
coasta l resources and management and Tater a c e r t i f ic a te  course f o r  coasta l resource o f f ic e r s ,  was 
discussed and w e ll rece ived . F u rth e r a c tio n  and d iscussions w i l l  have to  be undertaken w ith in  the 
co n te x t o f  the A ction  Plan (S ection  E ). The Boat B u ild in g  Department o f  th e  Mbegani Center 
expressed in te re s t in  design ing an inshore s u rv e illa n c e  vessel which cou ld  ba b u i l t  a t  Bagamoyo by 
boat b u ild e rs  tra in e d  a t  the department.

H ltM n  the Dar es Salaam reg ion  the re  a re  a nu n te r o f  goverm ent in s t i t u t io n s ,  they a re : the 
U n iv e rs ity  o f  Dar es Salaam complex w ith  i t s  Kunduchi Narine B io lo g ic a l s ta t io n  and th e  in s t itu te  
o f  Marine Sciences, the Government Chemical la b o ra to ry  and the Bureau o f  standards lab o ra to ry . 
The fe r in e  B io logy  and te ta n y  Department and th e  in s t i t u te  o f  ftesom te  A s s e s s w t in  th e  
U n iv e rs ity  o f  Oar es Salaam are  w e ll equipped and s ta ffe d . Between them, they a re  capable o f 
preparing  the necessary c u r r ic u la  and p ra c t ic a l dem onstration programmes needed to  t r a in  coastal 
resource managers and o f f ic e r s .  The In s t i tu te  o f  fe r in a  Sciences o f  th e  U n iv e rs ity  cover the 
f ie ld s  o f  e xp e rtise  in  f is h e r ie s ,  m a ric u ltu re , marine chem istry , phys ica l oceanography, 
ecospbysio logy, marine resources, marine p o lic y  and phyto logy and Is  w e ll p laced to  take on a 
c o n s u lta tiv e  ro le  in  d if fe r e n t  program es o f  the proposed A ction  F lan . The f a c i l i t i e s  are 
g e n e ra lly  run down due to  lack  o f  investm ent in  new equipment and b u ild in g s . However, i t  is  
p oss ib le  f o r  the in s t i t u te  to  ca rry  o u t b as ic  research program es. The U n iv e rs ity  has expressed 
an in te re s t in  ta k in g  p a r t in  the Implementation o f  the A ction  P lan. The Goverment la b o ra to rie s  
a re  a lso  w e ll equipped and a re  capable o f  ca rry in g  o u t most analyses. However, th e  Kunduchi 
S ta tio n  is  i l l  equipped, w ith  most f a c i l i t i e s  o u t o f  o rde r and run  down, and is  in  need o f 
complete r e h a b il i ta t io n .  In  Zanzibar the Government Technical College (Karune Technical School) 
can be expected to  expand i t s  c u r r ic u la  by adding a  u n i t  on e n v iro m e n ta l nnagem ent.

There a re  two in te rn a tio n a l a id  progr am es c u rre n tly  being c a rr ie d  o u t in  th e  Tanga reg ion . 
They are the Pangani F ish e rie s  T ra in in g  cen te r and the Tanga in te g ra te d  ru ra l oevelopnent 
Program e.
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The Pangani F ishe ries  T ra in in g  Center runs sh o rt courses f o r  a r t is a n a l fishermen w ith  the 
aim a t  improving the ioccme o f  a r t is a n a l fisherm en, increas ing  f is h  p roduction  w ith in  t h e i r  area 
o f  ope ra tion  and upgrading the s k i l l s  and f is h in g  techniques o f  th e  f  i  s te rre n . The program e is  
supported by NORM) and the Tanzania M in is try  o f  N atura l Resources. NOftAD h a t a lso  expressed an 
in te re s t in  in c lu d in g  a program e th a t  would s tress  the importance o f  the n a rin e  environment and 
th e  i n te rlin kages  between coasta l h a b ita ts  and th e  need to  curb d e s tru c t iv e  f is h in g  techniques. 
The in teg ra te d  ru ra l deve ltpoent p rogram e  s ip p o rte d  by the "Deutsche B e se lls c h a ft fu e r  Technische 
Zusam enarbeit“  (GT2) aims a t  enhancing the a b i l i t y  o f  the ru ra l popu la tion  to  u t i l i z e  th e ir  
development p o te n t ia l.

The GT2 program » p re se n tly  inc ludes two sub-pro grannies m a in ly , th e  v i l la g e  Development 
Programe (VDP) and the P o ly techn ic  Education Support Programe (PESPÍ.

The VOP aims a t  supporting  measures proposed as p r io r i t y  p ro je c ts  by v i l la g e  conm unities and 
which are to  be Implemented s u b s ta n t ia lly  by these c a m in i tie s /g ro u p s . In  th is  connection GTZ has 
á i so  expressed an In te re s t fo  i n i t ia t in g  a p i l o t  s a l t  p roduction  uh’ t  w ith in  th e  con tex t o f  the 
A ction  Plan (Section E ), t ra in in g  e x is t in g  pan opera tors.

The PESP aims a t  in tro d u c in g  a g r ic u ltu re  as a su b jec t in  the prim ary schools o f  th e  Tanga 
reg ion . Under PE5P c u rr ic u la  have been prepared, teach ing  m a te ria l produced, teachers tra in e d  and 
a m on ito ring  program e w ith in  the Tanga reg ion inplamented. The GTZ has developed the 
1 n f  re s tru c tu re  necessary to  d is s m in a te  i n f  ornatior» a t  the school, v i l la g e  and governmental leve ls  
and has expressed a keen in te re s t  in  p a r t ic ip a t in g  a c t iv e ly  in  the p u b lic  awareness and schools 
p ro g ra m  to  be developed in  accordance w ith  the A ction  Plan.

An a e r ia l inven to ry  o f  Tanzania fo re s t  areas in c lu d in g  mangroves, has been funded by NO RAD 
and w i l l  be c a rr ie d  out by th e  Tanzanian D iv is io n  o f  F orestry  o f  the M in is try  o f  N atura l Resources 
and Tourism.

D. FINDINGS AND RECOMMENDATIONS

1. PRIORITIES FOR ACT ICH DEFHEO ÍT  REGIONAL WO DISTRICT OFFICERS

From discussions w ith  reg iona l and d is t r i c t  o f f ic e r s  the fo llo w in g  p r io r i t ie s  defined by 
than  were to :

-  arend e x is t in g  le g is la t io n  to  ccnbat exp los ive  f is h in g ;

-  provide  vessels f o r  coasta l s u rv e illa n c e  and co n tro l opera tions;

-  inprove the a v a i la b i l i t y  o f  f is h in g  gear a t  a nominal p r ic e ;

-  id e n t ify  the p o te n t ia l fo r  f is h e r ie s  d iv e rs if ic a t io n ;

-  i n i t i a t e  extension program es f o r  a rtis a n a l fishermen;

•  make an inve n to ry  o f  mangrove resources;

-  prevent unregulated mangrove c u t t in g  and enforce e x is t in g  le g is la t io n ;

-  reduce oresent le ve ls  o f  p o llu t io n ;
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-  id e n t i f y  e x is t in g  pol lo t io n  sources end dañará th a t in d u s tr ie s  be respons ib le  fo r
rendering  harmless th e ir  e f f lu e n t  d ischarge;

-  id e n t ify  methods o f  p o llu t io n  c o n tro l;

-  conduct base line  research and resource assessment in  a l l  coasta l areas;

-  Id e n t ify  and designate marine parks and reserves in  l in e  w ith  Government p o lic y  fo r
expanding the to u r is t  sec to rs ;

-  amend le g is la t io n  to  inc lude  a module on marine parks and management;

-  develop and implement p u b lic  awareness programaos.

2 . n U W  PROftlBG IDENTIFIED B f THE SUBVET

The survey id e n t if ie d  p r io r i t ie s  th a t  need u rgent a tte n t io n  in  order th a t  the c r i t ic a l  
marine h a b ita ts  be m aintained and th e  resource p o te n t ia l o f  the coasta l area be upgraded. These 
p r io r i t ie s  which need to  be addressed in  the con tex t o f  the necatmendations and A ction  Plan are 
the :

-  general lack  o f  awareness regarding a l l  aspects o f  the fe r in e  environment by the 
popu la tion  as a whole;

-  p e rs is te n t d e s tru c tio n  o f  co ra l re e f areas by th e  c o lle c t io n  o f  l iv e  c o ra l,  co m e rc ia l 
s h e ll c o lle c t io n , exp los ive  f is h in g  techniques, the care less use o f  u nsu itab le  anchors, 
sedim entations, urban and in d u s t r ia l p o llu t io n , beach se in ing  and tra p  f is h in g ;

-  unregulated d e fo re s ta tio n  o f  mangrove areas;

* lo c a liz e d  loading by p o llu t io n  m a te r ia ls ;

-  beach and coasta l e ros ion ;

-  o v e rfis h in g  o f  a l l  inshore f is h in g  grounds;

-  to ta l absence o f  stock assessments fo r  f in f i s h  and s h e ll f is h  species o f  co m e rc ia l 
importance so as not to  reduce the v ia b le  rep roductive  popu la tion  o f  th e  species, re s u lt in g  frcm  
o v e r f is h in g ; and the

•  lack o f  awareness o f  and co n tro l o f  gazetted marine parks and reserves.

a. REcom otnoHs

The fo llo w in g  recomiendat içns on the p ro te c t io n , management and development o f  the marine 
and coasta l environment have been derived  from  p r io r i t ie s  id e n t if ie d  by the survey. On the basis 
o f  these recommendations an A ction  f la n  has been drawn up. W ith in  the A ction  f la n  the 
recommendations w i l l  be e laborated, d e fin in g  methods o f  inp lem entation.

3.1  P u b lic  Awareness

There i<  g en e ra lly  a low le v e l o f  p u b lic  awareness regarding a l l  aspects o f  the coasta l and 
marine environment in  the United Republic o f  Tanzania, ( t  is  im portant th a t the p u b lic  is  made
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aware o f  the f r a g i l i t y  and in te r lin k a g e  between the coasta l h a b ita ts  and resources and is  kept
informed o f  the im prownents achieved under the A ction  P lan. I t  i s  recommended, th e re fo r« , th a t :

-  the n a tio na l le v e l o f  awareness regard ing  th e  marine environment should be ra ised  in  
o rder th a t  the p t f t l ic  may understand the p r in c ip le s  o f  the A ction  Plan and where poss ib le  support 
i t  and a s s is t in  i t s  implementation;

-  th e  degradation o f  the coasta l environment should be c o n tro lle d  and a rrested  by the
general d isapproval o f  a w e ll informed p u b lic  aga ins t th e  use o f  d e s tru c t iv e  f is h in g  p ra c tic e s .

9 .2  Coasta! Resources

The coasta l marine resources c f  the un ited  Republic o f  Tanzania are p re se n tly  net
q u a n tif ie d . I t  is  th e re fo re  i t e r a t i v e  th a t th is  be done in  order to  have accurate  base line  data 
so as t o  understand what is  to  be managed and upgraded. I t  is  recommended, th e re fo re , th a t:

-  q u a n tita t iv e  base line  data be c o lle c te d  on the c u rre n t s ta tu s  o f  coasta l resources o f 
ccene rc ia l importance;

-  th e  data be used to  assess and, i f  necessary, t o  vary conponent program es o f  the Action
Plan.

3 .2 . !  F isheries

The re s u lta  o f  the survey have shown th a t much o f  the observed degradation o f  the coastal 
environment, both in te r t id a l  and su b tid a l have been a ttr ib u te d  to  d e s tru c tiv e  f is h in g  methods both 
passive and a c tiv e . Passive d e s tru c tio n  has been caused by beach se in in g , in d is c r im in a te  trap  
f is h in g ,  the use o f  a rtis a n a l stone anchors, re e f w alking and small mesh s iz e  seine n e tt in g . 
A c tiv e  d e s tru c tio n  has been caused by e xp los ive  f is h in g  techniques, the use o f  metal bars t o  break 
th e  co ra l subs tra te  in  s h e ll c o lle c t in g ,  c o lle c t io n  o f  co ra ls  fo r  th e  use as b u ild in g  m a te ria l and 
th e  occasional use o f  to x ic  substances to  itim o b iliz e  f is h .  I t  is  reccimended, th e re fo re , th a t;

-  steps be taken to  c o n tro l the a c tiv e  and passive d e s tru c tiv e  f is h in g  methods so as to  
increase the resource p o te n tia l and catches o f  bo th  co m e rc ia l and a rt is a n a l f is h e r ie s ,  w h ils t  
ensuring th e  p ro te c tio n  o f  c r i t ic a l  s tocks;

-  w ith  a su b s ta n tia l data base i t  w i l l  be poss ib le  to  c o n tro l and r e d i r e c t  f is h in g  e f fo r ts  
t o  reduce the pressure on any given stock by imposing closed seasons and l im it in g  pe rm iss ib le  gear.

3 .2 .2  Hanorove Resources

In  the I h i  te d  Republic o f  Tanzania mangrove fo re s ts  are a l l  c la s s if ie d  as fo re s t reserves. 
The survey showed th a t mangrove areas have been in d is c r im in a te ly  fe l le d  to  c le a r  the land fo r  
sa ltw orks and r ic e  production  and th a t the re  has been unregulated c u tt in g  f o r  e xp o rt, persona! 
co ns truc tio n  needs and firew ood . I t  is  reccimended, th e re fo re , th a t:

-  an inven to ry  be taken o f  th e  mangrove areas and a sound management p o lic y  designed to  
p ro te c t th e  mangrove ecosystems w h ile  a llow ing  fo r  the continued use o f  th e  resources;

-  mangrove areas be developed and increased.

3 .2 .3  Narine Reserves

The survey id e n t if ie d  areas o f  unique h a b ita ts , b io lo g ic a l inportance, c o m e rc ia l f is h e r ie s  
importance, h is to r ic a l inportance and re c re a tio n a l/to u r is m  p o te n t ia l.  In  o rde r to  p ro te c t and
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m ain ta in  these marine e nv irom en ts  which a re  p re se n tly  being destroyed, i t  is  recomendad, th a t :

-  id e n t if ie d  areas be gaze tted  as marine reserves and m u lt ip le  use management areas.

3 .3  P o lle tio n

The m ajor sources o f  p o llu t io n  id e n t if ie d  by the survey in  Tanzania in c lu d in g  Zanzibar and 
P e tta , were found to  be l im ite d  to  the urban areas namely, Tanga, Dar es Salaam, Zanzibar, L ind i 
and fttwara, w ith  the remaining c o a s tlin e  not having an apparent p o llu t io n  problem, i t  is  
recommended, th e re fo re , th a t:

-  gu ide lines  be prepared on e f f lu e n t  c o n tro l, standards o f  water q u a lity  and discharge 
c o n tro ls  in  harbour areas;

-  the le ve ls  o f  p o llu t io n  be reduced in  s e rio u s ly  a ffe c te d  areas and th a t  new developments
should be prevented from  p o llu t in g  non a ffe c te d  areas;

-  the water q u a li ty  should be improved and thereby reducing the r is k  to  p u b lic  hea lth .

-  Tanzania en te r in to  agreements w ith  neighbouring s ta te s  regarding j o in t  a c tion s  to  be 
taken in  the case o f  an in te rn a tio n a l p o llu t io n  emergency.

3 .4  Bo verw ent In s titu tio n s

( i )  W h ils t the United Republic o f  Tanzania appears to  have an adequate number o f  in s t itu t io n s  
in  the f ie ld s  o f  f is h e r ie s  and re la te d  sub jects  seme, however, re q u ire  re h a b il i ta t io n  by way o f 
investment fo r  the re p a ir  and replacement o f  equipment and the improvements o f  physica l
f a c i l i t i e s .  I t  is  recommended, th e re fo re , th a t:

-  finance  be m ob ilized  fo r  the re h a b il i ta t io n  o f  the equipment and o th e r physica l
f a c i l i t i e s  o f  these in s t i t u t io n s ;  and

( i i )  Problems o f  c o -o rd in a tin g  and in? lamenting program es and p ro je c ts  have p re v io u s ly  a risen  
due to  the overburdening o f  Government in f ra s tru c tu re .  I t  is  recomnended, th e re fo re , th a t:

-  a Coasta! Resources and Management Section be es tab lished  under the aegis o f  the National 
Environment Management Council (N61C) and the Zanzibar M in is try  o f  Narine Tourism and 
F o re s try , to  inclem ent the A ction  Plan.

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

i. urntooucTiw

This A c tion  Plan fo r  the P ro te c tio n , Management and Development o f  the marine and Coastal 
Resources o f  the United Republic o f  Tanzania is  based on the c u rre n t s ta tu s  o f  the coasta l 
resources, the le v e ls  o f  degradation o f  s p e c if ic  h a b ita ts  and the e x is t in g  le g is la t io n ,  
in s t i t u t io n a l and governmental framework.

The prim ary goals o f  the N ationa l A c tion  Plan fo r  th e  United Republic o f  Tanzania a re  based 
on the re s o lu tio n  adopted by the Conference o f  P le n ip o te n tia r ie s  on the P ro te c tio n , management and 
Oevelocnent o f  the Harir>e and Coastal environnent o f  the Eastern A fr ic a n  Region in  N a irob i from 
the 17th to  the 21st o f  June 198S, The reg iona l A c tion  Plan adopted a t  th e  Conference aims a t
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preserv ing  c r i t i c a l  coasta l n a rin e  h a b ita ts , to  ra is e  the le v e l o f  awareness o f  the Toca? 
popu la tion  regard ing  a l l  aspects o f  th e  n a rin a  env ironnent, to  e lim in a te  exp los ive  f is h in g  
techniques and provide  a lte rn a tiv e s  fo r  d e s tru c tiv e  t r a d it io n a l f is h in g  methods, to  declare  marine 
reserves and n u it ip le  use zoned management areas, to  co n tro l sources o f  p o l lu t io n  and to  provide 
the personnel and in s t i t u t io n a l framework necessary to  achieve these goa ls .

The long te rn  b e n e fits  o f  th e  N ationa l A c tio n  Plan f o r  u n ite d  Republic o f  Tanzania w i l l  be 
to  ensure the conservation o f  c r i t i c a l  coasta l and marine h a b ita ts , upgrade the resource p o te n tia l 
re s u lt in g  in  improved y ie ld s  o f  the a r t is a n a l and c o m e rc ia l f is h e ry  sec to rs  and the 
id e n t if ic a t io n  o f  areas both n a tu ra l and h is to r ic a l which w i l l  expand the tou rism  p o te n t ia l.

The N ationa l A c tion  Plan f o r  the United Republic o f  Tanzania should be inplemented 
s im ultaneously on the m  in la nd , f r f lz it ra r  and Pente. The separata phases o f  th e  A c tio n  Plan should 
be organized jo in t l y  fo r  the mainland and Zanzibar and iftplemented in  p a ra l le l under the 
co -o rd in a tio n  o f  NEK, the proposed N ationa l C o-o rd ina ting  Center.

2. IDENTIFIED PRIORITIES

The re s u lts  o f  the survey have id e n t if ie d  p r io r i t ie s  needing urgent a tte n t io n  in  o rde r th a t 
th e  c r i t i c a l  marine h a b ita ts  be m aintained and the resource p o te n tia l o f  the coasta l zone be 
upgraded. The id e n t if ie d  p r io r i t ie s  w i l l  be d e a lt w ith  below:

2.1  N ationa l P u b lic  Awareness hr pgr— a

A genera lized  low le v e l o f  p u b lic  awareness regarding a l l  aspects o f  the coasta l marine 
environment has been id e n t if ie d .  I t  i s  im portant th a t th is  be «p roved  in  o rde r th a t  the proposed 
A ction  Plan has a reasonable chance o f  success. Through a long te rn  s a tu ra t in g  in fo rm a tion  
d issem ination  system, the p u b lic  can be made aware o f  the f r a g i l i t y  and in te r lin k a g e  o f  coasta l 
h a b ita ts  and resources and kept informed o f  the inprovaneftts re s u lt in g  frcm  th e  a c t iv i t ie s  o f  the
A ction  Plan. The P ub lic  Awareness Program e w i l l  need to :

-  Oevelop and produce a f u l l y  i l lu s t r a te d  in fo rm a tion  package fo r  th e  use and d is t r ib u t io n  
In  coasta l v i l la g e s .  The package w i l l  co n ta in  in fo m e tio n  on:

(1 ) co ra l re e fs : showing th a t these a re  l iv in g  u n its  (n o t rocks) o f  g re a t importance to  the
a r t is a n a l f is h e ry ;

( i i i  mangrove fo re s ts : s tre s s in g  managed c u t t in g  to  m ain ta in  coasta l s t a b i l i t y ,  preserve
breeding s ite s  and upgrade those c r i t i c a l  marine h a b ita ts ;

( i i i )  seagrass beds: s tre s s in g  the importance to  the a rtis a n a l f is h e ry  and the p o te n t ia l fo r
v i l la g e  groups to  d iv e rs ify  in to  a lg a l m aric u ltu re ;

Civ) p o llu t io n ; lo c a liz e d  e ffe c ts  o f  urban p o llu t io n  s tre s s in g  the danger to  p u b lic  h e a lth ;

(» ) concept o f  lin k a g e : a l l  coasta l a c t iv i t ie s  and h a b ita ts  a re  lin k e d ; and

(v?) HM e g e n ft t po licy .* e x p la in  the goa ls  and o b je c tiv e s  o f  the A c tio n  P lan and kAat b e n e fits
they a re  l ik e ly  to  g a in  i f  they work w ith  and accept the proposed management p o lic ie s .

-  Organize t ra in in g  and in fo rm a tion  d issem ination  workshops fo r  v i l la g e  C.C.P. (chama Cha 
N apinduzi) leaders. The C.C .«. o f f i c ia ls  a re  empowered to  oversee a l l  a c t iv i t ie s  w ith in  the
v i l la g e ,  organize meetings end p o l i t ic a l  a c t iv i t ie s ,  and l ia is e  w ith  the d is t r i c t  and reg iona l
governments. As such they are w e ll placed to  d e liv e r  in fo rm a tion  packages and advice to  v i l la g e  
groups, and to  organize d iscussion  seminars between the groups and d is t r i c t  extension o f f ic e r s ;
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-  Organize t ra in in g  and in f  ornatior» d is s ip a t i o n  workshops f o r  d is t r i c t  and regional 
n a tu ra l resources personnel. The workshops w i l l  in fo rm  the p u b lic  on a l l  aspects o f  the coasta l 
marine environment s tre s s in g  th e  goals o f  th e  A ction  P lan. These workshops w i l l  in troduce  the 
A c tio n  P lan t o  e x is t in g  f i e ld  o f f ic e r s  w h ile  ga in ing  use fu l feedback regard ing  the prob Ions o f 
in p !e m u la tio n  in  each d is t r i c t ;

-  Produce p o s te r and d is p la y  m a te ria l fo r  a l l  t o u r is t  f a c i l i t i e s .  Th is w i l l  inc lude  an 
in fo rm a tion  p s tp h le t g iven  to  a l l  v is i t o r s ,  which w i l l  describe  th e  marine environment and the 
o b je c tive s  o f  the A ction  p la n ;

-  Broadcast a re g u la r  ra d io  program e on the problems o f  the coasta l zone, a p p lica b le  hinan 
in te re s t  s to r ie s  and the progress a tta in e d  by the A ction  P lan;

-  Produce and broadcast a documentary f o r  Zanzibar T e le v is io n  (the re  is  no te le v is io n  
broadcasting on the Tanzania m ain land). This documentary should cover a l l  th e  p o in ts  noted fo r  the 
in fo rm a tion  package and inc lude  v isu a l d e sc r ip tio n s  o f  non d e s tru c tiv e  f is h in g  methods. The 
doe inentary can be copied onto video cassettes and shown by m obile u n its  to  v i l la g e  groups;

-  In troduce In to  school c u r r ic u la  (both  prim ary and secondary) a u n it  on basic marine 
science, the p r in c ip le s  o f  environmental management and p ra c t ic a l deaonstra tions o f  non 
d e s tru c tiv e  f is h in g  and anchoring methods to  p u p ils  in  coasta l areas; and

-  Encourage the estab lishm ent o f  a N ationa l Non Governmental O rganiza tion  which w i l l  a s s is t 
in  ra is in g  p u b lic  awareness and independently deal w ith  s p e c if ic  problems o f  in te re s t  re la te d  to  
i t .  The NGO can be given l im ite d  r a te r ia l  support w ith in  the te r ra  o f  the A ction  Plan.

2 .2  Inventory o f Coastal Resources

The coasta l n e r in e  resources o f  th e  U n ited  R epublic o f  Tanzania a re  p re se n tly  not 
q u a n tif ie d . I t  is  im perative  th a t an inve n to ry  program e be in i t ia te d  to  provide  a cu rren t 
q u a n tif ie d  g loba l resource assessment. The re s u lts  w i l l  then be the resource base line  data frcm 
which the success o f  the A c tio n  Plan can be assessed, i t  is  im portant to  have accurate  baseline 
data t o  understand what i t  is  one is  a tte n p tin g  to  manage and upgrade. The inve n to ry  program e 
w i l t :

-  Carry out a q u a n tita t iv e  inve n to ry  o f  a l l  co ra l re e f areas w ith in  th e  t e r r i t o r i a l  waters 
o f  the U n ited  Republic o f  Tanzania. The inven to ry  w i l l  in c lu de  an assesteent o f  Uva le v e ls  o f 
degradation and id e n t ify  co ra l ree fs  s u ita b le  fo r  g a ze ttin g  as marine p ro tected  areas based on 
th e ir  uniqueness, gene tic  d iv e rs ity  and c u rre n t s ta te . These co ra l re e fs  w i l l  then p rov ide  the 
gene tic  reserves fo r  the re -c o lo n iz a tio n  o f  damaged areas;

-  Carry o u t a q u a n tita t iv e  survey and inven to ry  o f  c u rre n t mangrove fo re s t areas. 
A va ila b le  data is  now out o f  da te , c u rre n t base line  data is  requ ired  to  assess th e  s tand ing  crop, 
the degree o f  regeneration  and to  id e n t i f y  areas o f  unique b io lo g ic a l importance. Id e n tif ie d  
areas w i l l  be zoned as closed fo re s t areas, and no c u tt in g  w i l l  be pe rm itted . The e x is t in g  
le g is la t io n  should be amended to  th is  end;

• Carry o u t an inven to ry  o f  o th e r c r i t i c a l  coasta l and marine h a b ita ts  re q u ir in g  spec ia l 
a c tio n . These w i l l  inc lude  sand dune areas, beaches, in te r t id a l  sand and mud f la t s ,  a lg a l and 
seagrass beds, coasta l shrubland, coasta l g rass land, nes ting  and breeding s ite s ;

-  in i t ia t e  a c a rp ía te  stock assessment fo r  a l l  com m ercially im portant f in f i s h  and s h e llf is h  
species, and to  r a in ta in  a catalogue o f  pe lag ic  and re e f associated f is h  and s h e l l f is h  fauna in  
order th a t changes in  th e  standing stock can be assessed re la t iv e  to  those environmental and human 
in fluences a c tin g  on them; and
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-  Survey and record the oceanographic c o n d itio n s , both phys ica l and chem ical, in flu e n c in g  
th e  coasta l zone o f  the United Republic o f  Tanzania. The survey w i l l  id e n t i f y  c u rre n t p a tte rn s , 
sources and tra n sp o rt o f  te rrigenous substances and sedtoents, the le v e ls  o f  s i l t a t io n ,  and the 
eterníce? c h a ra c te r is t ic s  o f  the « a te r  nasses. This in fo rm a tion  « P i  a s s is t managers in  d e fin in g  
reserve areas, to  co n tro l sediment sources, to  study the movement o f  la rv a e , and assess the 
regenera tive  p o te n tia l o f  a g iven damaged area r e la t iv e  to  d is tance  and c u rre n t pa tte rns fro n  a 
g en e tic  source.

2 .2 .1  f is h e r i  es

fluch o f  the observed degradation o f  th e  coasta l environment, both In te r t id a l  and s u b tid a l, 
have been caused by d e s tru c tiv e  f is h in g  methods, be they passive o r  a c tiv e . Passive d e s tru c tio n  
is  caused by beach se in ing , in d is c rim in a te  tra p  f is h in g , anchoring, using a rtis a n a l stone anchors, 
re e f w alking and seine n e tt in g  us ing  nets o f  sm all mesh s iz e s . A c tive  d e s tru c tio n  is  caused by 
exp los ive  f is h in g ,  s h e ll c o lle c t in g  using metal bars to  break the co ra l su b s tra te , c o lle c t io n  o f
co ra ls  fo r  use as b u ild in g  m a te ria ls  and the occasional use o f  to x ic  substances to  im nob ilize
f is h .  In  combination w ith  the p u b lic  awareness p rogram s, the f is h e r ie s  programme w i l l :

-  Provide f ie ld  workshops and demonstrations f o r  reg iona l and d is t r i c t  f is h e r ie s  and 
n a tu ra l resources o f f ic e r s .  These workshops w i l l  aim to :

( i )  demonstrate the e f fe c t  o f  d e s tru c tiv e  f is h in g  p ra c tices  and suggest a lte rn a t iv e  methods 
which can be presented to  fishermen groups. A lte rn a tiv e  f is h in g  methods may inc lude  the 
placement o f  moorings on the fo re - re e f slope to  make a v a ila b le  c u rre n tly  u n d e ru tilize d  
re e f associated f is h  stocks, w h ile  re l ie v in g  the pressure on the damaged and overfished  
re e f f l a t  areas;

C i  i  > encourage net f is h in g  fo r  pe lag ic  species;

( i i i )  id e n t ify  new species such as ft!cvonarians ( s o f t  c o ra ls )  which nay have geo lo g ica l o r
medical importance, and develop harvesting  procedures;

( I v )  d iv e rs ify  the c u rre n t f is h e ry  in d u s try  and encourage the development o f  sm all sca le  
a rtis a n a l m aric u ltu re  p ro je c ts  (Euchana. mangrove crabs, o ys te rs , prawns);

(v ) demonstrate by d ire c t  observa tion  the d if fe re n c e  between co ra l ree fs  damaged by 
exp los ives f is h in g  and undmaged re e fs ;

( v i )  in troduce  the goals o f  the A ction  Plan and s p e c ify  the re s p o n s ib il it ie s  o f  the reg iona l 
and d is t r i c t  o f f ic e r s ;

( v i i )  in s t ru c t v i l la g e  groups using  prepared aud io -v isua l packages; and 

( v i i )  in troduce  the concept o f  ¿oned management.

.  co-operate  w ith  c o m e re i* )  ope ra to rs  to  e s ta b lis h  a stock assessment programme fo r  
c u rre n t ly  e x p lo ite d  stocks. Using simple length  frequency measurements on rep resen ta tive  
sub-sa i? !es o f  th e  landed stock and c u rre n t ly  a v a ila b le  computer p rog ram * modules <FAO>, an 
assessment o f  stocks can be c a rr ie d  o u t. The re s u lts  w i l l  then be used to  manage the f is h e ry  
in d u s try  e f fe c t iv e ly  to  ensure sus ta inab le  y ie ld s .  The program e can then be extended lo  include 
inshore stocks c u rre n tly  e x p lo ite d  by a r t is a n a l fishermen;

-  Q uan tify  the catch ra te s  and e f f ic ie n c y  o f  f is h in g  gear c u rre n tly  being used and assess 
the demge caused by these to  su b tid a l h a b ita ts . The re s u lts  o f  th is  in v e s tig a tio n  w i l l  encourage 
the s e le c tio n  o f  non d e s tru c tiv e  f is h in g  methods s u ite d  to  the needs o f  the fishermen;
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-  Hake a v a ila b le  se lected  f is h in g  gear a t  a naai na) co s t fo r  a f ix e d  pe riod  o f  t in e .  The 
t in e  fa c to r  w i l l  be decided by the n a tio n a l C o-O rdinating Center i n  tw s o l t a i ip n  w ith  the 
f is h e r ie s  D iv is io n  o f  th e  M in is tr ie s  on the Mainland and Zanzibar. Th is pe riod  should not be less 
than 5 years;

-  Keke an a tte e p t to  e rad ica te  exp los ive  f is h in g  p ra c tic e s  through a c a & ln e d  leg a l and 
p u b lic  awareness program e;

-  C a re fu lly  eva lua te  and« where req u ired , aaiend e x is t in g  le g is la t io n .  The p o lic y  should be 
one o f  le n ie n t enforcement i n i t i a l l y ,  fo llo w ed  by p e n a ltie s  o f  increas ing  magnitude fo r  repeated 
o ffenders ;

•  id e n t i f y  and s t r i c t l y  c o n tro l the a v a i la b i l i t y  o f  the source* o f  c o m e rc ia l exp losives. 
P. p o ss ib le  measure coei d be to  des ignate  a n a tio n a l body which would be respons ib le  f o r  a l l  
b la s t in g  operations and the s to c k p il in g  o f  e xp los ive  m a te r ia l;

-  Q uan tify  the use o f  a r t is a n a l exp los ives and implement s t r i c t  c o n tro l on key rau 
« t e n a is  ( i . e .  g ly c e r in ) ;

-  C ontro l and «nage  th e  trade  In  marine c u rio s  U e a s h e lls j tu r t le s h e l ls )  to  ensure 
sus ta inab le  y ie ld s .  The trade  in  t u r t le  products should be stopped as Is  s t ip u la te d  in  the 
e x is t in g  le g is la t io n ;

-  Id e n t i fy  areas s p e c ifie d  fo r  s h e ll c o lle c t io n  du ring  the coasta l resource inve n to ry  which 
should be ro ta ted  a t  f ix e d  in te rv a ls  depending o r  th e  l i f e  h is to r ie s  o f  the prim ary genera 
c o lle c te d  a t each designated s i te ;

-  Control licences issued to  s h e ll expo rte rs  and s h e ll c o lle c to rs .  The licences issued 
each year must s p e c ify  which areas i r e  open f o r  c o lle c t io n  and p ro h ib it  c o lle c t io n  in  unspecified 
areas. Offenders would be l ia b le  to  lose th e ir  licences  f o r  a f ix e d  i n i t i a l  p e rio d , repeated 
o ffenders would n o t be re issued w ith  licen ces ;

•  P ro h ib it the c o lle c t io n  o f  l i v e  co ra ls  fo r  use as b u ild in g  m a te r ia ls  and id e n t ify  
a lte rn a t iv e  aggregate sources;

•  P ro h ib it seine nets o f  small mesh s iz e  c u rre n t ly  used f o r  beach se in in g . These nets are 
in d is c r im in a te ly  re e v in g  ju v e n ile  f is h  species ( i . e .  Carangidae) from  nursery areas in  seagrass 
beds and inshore coasta l areas;

• I n i t ia te  d iscussions among the coun tries  in  th e  reg ion  so th a t they may come to  an 
understanding regarding th e ir  va rious  f is h e r ie s  p o lic ie s ,  and how they can be a pp lie d  to  co n tro l 
the movement o f  a rtis a n a l fishermen across in te rn a tio n a l borders. Th is p o in t was h ig h lig h te d  by 
the a rre s t o f  U  Zanzibar fishermen in  Kenyan waters in  hovenber 1981;

-  Encourage the estab lishm ent o f  an anchor fa c to ry  producing a simple fisherman type anchor 
using re a d ily  a v a ila b le  scrap m eta l. Once in  ope ra tion , the s n a il fa c to ry  u n it  w i l l  i n i t i a l l y  
produce enough anchors to  replace a l l  e x is t in g  stone anchors. The f i r s t  anchor would be provided 
fre e  o f  charge to  each fisherm an, replacements would be purchased a t  a nanina! c o s t. Once each 
fisherm an has been issued w ith  a replacement anchor an amendment t o  th e  e x is t in g  le g is la t io n  would 
be passed p ro h ib it in g  the use o f  stone anchors; and

-  I n i t ia te ,  in  a ssoc ia tio n  u ith  the Nbegani F ishe ries  Development Center and the Pengani 
F ishe ries  T ra in ing  Centre, a course on Coastal Resource Management, lead ing  la te r  to  the 
development o f  a c e r t i f ic a te  leve l course.
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2 .2 .2  Harwrove Resources

Mangrove fo re s ts  a re  aí1 classed as closed fo re s t  areas io  the United Republic o f  ranzania. 
However, the survey revealed th a t these mangrove fo re s ts  a re  being in d is c r im in a te ly  fe l le d  to  
c le a r  land fo r  s a lt  worts and r ic e  p roduction , in  a d d it io n , the re  i s  unregulated c u tt in g  f o r  u i 
expo rt trade» f o r  personal co ns truc tio n  needs and firew ood . The Mangrove Forest Management 
Programe w in  need to :

-  Inven to ry  a l l  c u rre n t mangrove fo re s t stands, reco rd ing  cover, species, d iv e r s i ty  and 
regeneration as w e ll as c o n f l ic t in g  land uses;

-  Zone e x is t in g  mangrove areas fo r  s a lt  w ort developments and f e l l in g  opera tions while  
m a in ta in ing  the in te g r i t y  o f  the ecosystem;

-  Develop a prcgraime whereby c u tt in g  is  ro ta ted  a t  f ix e d  In te rv a ls  to  a llow  f o r  recovery 
and rese ttlem ent;

-  Designate unique and b io lo g ic a l ly  im portan t areas as s t r i c t  mangrove fo re s t  reserves; and

-  Produce an In fo rm ation  package to  be used in  the P u b lic  Awareness Programne to  make the 
popu la tion  aware o f  the b io lo g ic a l Importance o f  mangrove resources and e x p la in  the management 
p rogram e,

2 .2 .3  Marine Reserves and M u lt ip le  Use Managed Areas

The coasta l survey has id e n t if ie d  areas re q u ir in g  g a ze ttin g  as marine reserves and m u ltip le  
use ronaged areas. The s e le c tio n  o f  these have been based on the uniqueness o f  the h a b ita ts , 
b io lo g ic a l importance, co m e rc ia l f is h e r ie s  importance, h is to r ic a l  importance and re c re a tio n a l/ 
tou rism  p o te n t ia l.  The proposed areas id e n t if ie d  a re  l is te d  below (F igure  2 a, b , 17 a , b , c, 
annex X ) ,

Tanzania Mainland Coast

( i )  tfcegani Marine Protected Area -  to  extend from Ras Mbegani to  a p o in t south o f  Kitapuntoe
Reefs (08° 34S; 39° 07E1. The area w i l l  include the unique dune form ations fro n tin g
Res ffeegani, the rungrove fo re s ts  and is lan ds  in  Mbegani 6ay and the coasta l banks, 
is lan ds  and re e fs . To seaward the p ro tected  area w i l l  extend to  the 10 fathom depth 
contour thereby in c lu d in g  the Kitapunbe Reefs and Mohingwi Reef (F igure  17 a , annex X).

( H I  Ras Buy uni Marine Protected Area -  to  extend from  Res Kunzi to  the north  to  Ras
Pembtfmasi to  the south and inc lu de  a l l  the re e fs , bays, beaches and mangrove fo re s ts  
contained by the 100 fathom l in e  to  seaward and 1,000 meters in la nd  ( f ig u re  17 b, 
annex X).

( i i i )  Extension to  th e  Chole Ray -  T u tia  Reef Marine Reserve -  to  inc lude  a l l  th e  reefs
contained in  the area bounded on th e  south by a l in e  drawn from the southernmost t ip  o f  
T u t ia  Reef to  th e  westernmost t i p  o f  Bwejuu Is land  and to  the north  by the southern coast 
o f  M afia  Is la nd  (F igure  17b, annex X)

( iv )  A m u lt ip le  use zoned management area bounded on the north  by a l in e  drawn frcm  Samanga to  
the northernmost t i p  o f  the re e f a t  Okuza Is la nd  to  the 100 fathom l in e ,  then southwards 
a long the 100 fathom l in e  to  a p o in t p a ra lle l to  th e  southernmost t i p  o f  Songo Manara, 
then north  along the coast to  Samog*. The area w i l l  be zoned as fo llo w s  (F igure  17 b, 
annex X):
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-  In d u s tr ia l and re s id e n t ia l:  K i Ina Ma so to  -  Songo Songo

-  Marine reserves: Okuza I s la . ,  Jfyuni I s l . ,  fan jove  U l . ,  k ilw a  Harbour, Cape K ilw a, 
Albemarle s p it ,  Ru t y i r a  s p it .

(v ) The Lind i  Marine Reserve located north  o f  L in d i Bay fro n  Ras Banura in  th e  south (09° 
4 1 'S; 39° 4S'E) to  the north  o f  Mehinga Say. The seaward l im i t  w i l l  be th e  100 fathom 
l in e  and landward a l l  th a t area contained by a l in e  1,000  ne te rs  p a ra lle l t o  the coast. 
The reserve w i l l  con ta in  both Banura and rtchinga Bays, t h e i r  mangrove fo re s ts  and a l l  
re e f form ations between them (F igure  17 c , annex X).

U i )  The Mtwara/Ruvuma Marine Reserve -  to  extend from Ras m»ngan*u to  the n o r th , and the 
in te rn a tio n a l border w ith  Mozambique to  the south and extending to  seaward to  the 100 
fathom l in e .  A l l  th a t  area contained by these l im i t s  and a l in e  drawn 1,000 m in land 
p a ra lle l to  the shore (h igh  water l in e )  in c lu d in g  a l l  the  re e fs  and is lan ds  and the 
northern Ruviana es tua rine  and mangrove conplex (F igure  17 c , annex X).

Zanzibar -  Pamba -  k a t to i  Is land

( i )  The is la n d  s itu a te d  29.5  nm from Ras Ndege (06° 30 'S ; 39° 50 'E I should be classed as 
a s t r i c t  reserve w ith  no access to  the is la n d  pe rm itted . The reserve area should extend 
to  the 100 fathcm lin e  in  a l l  d ire c t io n s  (F igure  17 a , annex X ). Latham Is la nd  S t r ic t  
Marine Reserve is  o f  in te rn a tio n a l importance as a m ig ra to ry  seabird n es tin g  s i te  w ith  
the Greater Crested Tern (Sterna B e rg ii ) ,  th e  Masked Booby (Sula d a c ty la tra ) , the Brown 
Noddy (Anous S to lid u s ! .  Gannets and Sooty Terns (Sterna Fuscata! breeding re g u la rly  
(Cooper e t  a í .  1984). The is land  is  a lso  a t u r t le  nes ting  s ite .

( i i )  Zanzibar Reef and is lan ds  Marine Park and M u lt ip le  Use Management Area -  to  extend from
the southernmost t i p  o f  Mw«itoa Chimbe south o f  chimbe is la n d  (06° 10*30°$; 39° 
12' 10"E) w ith  the southern l im its  to  be a l in e  drawn f ro n  th a t p o in t to  the m idpoint 
between Mvamba Chumbe and Ukcnbe Is la n d . From th a t p o in t the easte rn  l im i t  w i l l  be a 
l in e  drawn north  westwards (32°) to  a p o in t 06° 10'30*3; 39° 06'20"E. F n *  th is  
p o in t a l im i t in g  l in e  (061°) ís  drawn to  the easternmost p o in t o f  the Chapani Is land  
re e f a t the sh ipping  channel a t  the S fathom contour l in e .  The northern  l im its  o f  the 
reserve area fo llo w s  the S fathom contour to  the fu r th e rm o s t t i p  o f  Changu Reef, then 
across the northernmost t ip  o f  Danzi Reef a t  the 10 fa th o n  contour, the western boundary 
fo llo w in g  the 10 fathom contour to  the southernmost p o in t o f  Bavi Reef; across to  the 
north-w estern  t i p  o f  Murogo re e f a t  the 10 fathom l in e ,  southwards to  inc lude  Ny ange Reef
and Pwakuu Reef and fro n  the south-eastern  most p o in t o f  Pwakuu Reef (06° 13 30°; 39°
06*38") then jo in in g  the s ta r t in g  p o in t by a l in e  a t  120°. W ith in  th is  management area 
the Nyanga and Murogo Reefs contained by the 10 fathom l in e  should be declared a marine 
park and marked a ccord ing ly  (F igure  2 b, annex X).

( ’ i i )  Mnemba Is land  Marine Reserve -  to  inc lude  the Is land  o f  Mwenba on the no rth -e as t coast of 
Zanzibar and the Zanzibar coast f ro n t in g  i t  to  the west. The reserve area as shown in
f ig u re  2 t>, annex X, would inc lude  th a t area contained by a l in e  to  the north  o f  Zanzibar
a t  the p o in t 05° 45‘ S; 39° 2 r3 0 "E  a t  O90D to  the 100 fa thon  l in e ,  then south
along the 100 fathom l in e  to  the in te rs e c tio n  o f  a 090° l in e  drawn from p o in t 0b° 
50S; 39° ?1'E. This reserve area w i l t  con ta in  the is land  o f  M uerta, i t s  ree f
fo rm ation , a 6 nm se c tion  o f  the re e f f r in g in g  the easte rn  coast o f  Zanzibar Is la n d , the 
lagoon and back re e f form ations to  a l in e  drawn 500 m from the h igh  water springs le v e l.

( iv )  Mesal i  is land  Reserve and Marine Park -  Psrba -  The is land  s itu a te d  a t  05° 15 5; 39° 
3 6 'C would be included in  the proposed park whose o u te r l im its  would be the 100 fa thon 
lin e  to  seaward and the 10 Fathom lin e  to  the n o rth , south and east o f  the Island
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2 .2 .2  Ranorove Resources

Hangrove fo re s ts  e re  a l l  classed as closed fo re s t areas in  the U n ited  Republic o f  Tanzania. 
However, the survey revealed th a t these mangrove fo re s ts  a re  being in d is c r im in a te ly  fe l le d  to  
c le a r land fo r  s a l t  worts and r ic e  p ro du c tion . In a d d it io n , there  is  unregulated c u t t in g  fo r  an 
export trade , fo r  personal cons truc tion  needs and firew ood . The mangrove fo re s t  Management 
Programe w i l l  need to :

-  Inven to ry  a l l  c u rre n t mangrove fo re s t  s tands, reco rd ing  cover, spec ies, d iv e r s i ty  and 
regeneration as w e ll as c o n f l ic t in g  land uses;

-  zone e x is t in g  mangrove areas fo r  s a l t  w ort developments and fa f f in g  opera tions while  
m a in ta in ing  the in te g r i t y  o f  the ecosystem;

-  Develop a program e whereby c u t t in g  is  ro ta te d  a t  f ix e d  in te rv a ls  to  a llo w  fo r  recovery 
and rese ttlem ent;

-  Designate unique and b io lo g ic a l ly  im portant areas as s t r i c t  mangrove fo re s t reserves; and

-  Produce an in fo rm a tion  package to  be used in  the P ub lic  Awareness Programe to  make the 
popu la tion  aware o f  the b io lo g ic a l importance o f  mangrove resources and exp la in  the management 
program e.

2 .2 .3  Marine Reserves and W u itio le  Use Wanaoed Areas

The coasta l survey has id e n t if ie d  areas re q u ir in g  g aze tting  as marine reserves and m u ltip le  
use managed areas. The s e le c tio n  o f  these have been based on the uniqueness o f  the h a b ita ts , 
b io lo g ic a l in p o rtance, c o m e rc ia l f is h e r ie s  inportance , h is to r ic a l importance and re c re a tio n a l/ 
tou rism  p o te n t ia l.  The proposed areas id e n t if ie d  are l is te d  below (F igure  Z  a , b . I f  a , b , c . 
annex X I.

Tanzania Mainland Coast

(1 ) Hbegani Marine Protected Area -  to  extend f ro n  kas Mbegani to  a p o in t south o f  Kitapombe 
Reefs (06° 34$; 39° 07Ê). The area w i l l  inc lude  the unioue dune form ations fro n tin g
Res Mbegani, the mangrove fo re s ts  and is lands in  Mbegani Day and the coasta l banks, 
is lan ds  and r e e f t .  To seaward th e  p ro tec ted  «rea w i l l  extend to  the  10 fa  them depth 
contour thereby in c lu d in g  th e  Kitapunbe Reefs and Hohingwi Reef (F igure  IT a , annex X).

( i i )  Ras Buyuni ne rine  Protected Area -  to  extend from  Ras Kunzi to  the north  to  Ras 
Psnbarmasi to  the south and inc lude  a l l  the  re e fs , bays, beaches end mangrove fo re s ts  
contained by the 100 fathom l in e  to  seaward and 1,000 meters in la nd  (F igure  IT b, 
annex X).

( i i i )  Extension to  the Chole Bay -  T u tia  Reef Marine Reserve -  to  inc lude  a l l  the  reefs 
contained in  the area bounded on the south by a l in e  drawn from the southernmost t i p  o f  
T u tia  Reef to  the westernmost t i p  o f  Bwejuu Is la nd  and to  the north  by the southern coast 
o f  Mafia Is la nd  (F igure 1Tb, annex X)

( iv )  A m u lt ip le  use zoned management area bounded on the north  by a l in e  drawn from sananga to  
the n o rth e rm o s t t i p  o f  the re e f a t  Okuza Is land  to  the 100 fathom l in e ,  then southwards 
a long the 100 fa th o n  l in e  to  a p o in t p a ra lle l to  th e  southernmost t i p  o f  Songo Bañara, 
then north  along th e  coast to  &«aanga. The area w i l l  be 2oned as fo llo w s  (F igure  17 b. 
annex X):
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-  In d u s tr ia l and re s id e n t ia l:  K ilwa Masoko -  Songo Songo

-  Marine reserves: Okuza I s la . ,  Nyuni I s l . ,  Fanjove I s l . ,  K ilw a  Harbour, Cape K ilw a, 
Albemarle s p it ,  Rufcyira s p it .

(V) The L in d i Marine Reserve loca ted  north  o f  L io d i Bay fro n  Ras Banura in  the south (09°
41 *S; 39° to  the north  o f  Mchinga Bay. The seaward l im i t  w i l l  be the 100 fathom
lin e  and lan feard  a l l  th a t area contained by a l in e  1,000 meters p a ra lle l to  the coast. 
The reserve w i l l  con ta in  bo th  Banura and Meninga Bays, th e ir  mangrove fo re s ts  and a l l  
re e f form ations between then ( f ig u re  1? c ,  annex X).

(v i>  The Htwara/fiuvuma Marine Reserve -  to  extend from Ras Bsamgamku to  th e  n o rth , and the 
in te rn a tio n a l border w ith  Hozantoique to  the south and extending to  seaward to  the 100 
fa thon l in e .  A l l  th a t area contained by these l im i t s  and a l in e  drawn 1,000  n  in land 
p a ra lle l to  th e  shore (h igh  water l in e )  in c lu d in g  a l l  the  re e fs  and is lands and the 
northern  fluviana es tua rina  and mangrove complex (F igure  17 c ,  annex X).

Zanzibar -  Pemba -  Latham Is land

( i j  The is land  s itu a te d  26.5 iva f ro h  Ras Wege (06° 5CrS; 39° 50’ E) should be classed as 
a s t r i c t  reserve w ith  no access to  the is land  pe rm itted , The reserve area should extend 
to  the 100 fathom l in e  in  a l l  d ire c t io n s  (F igure  17 a, annex X ). Latham Is la nd  S t r ic t
Marine Reserve is  o f  in te rn a tio n a l importance as a m ig ra to ry  seab ird  nesting  S ite  w ith
the g re a te r Crested Tern (Sterna b e r g i i ) ,  the Basked Booby ( su la  d a c ty la tra ) ,  the Broun
Moddy (Anous S to lid u s ), Gannets and Sooty Terns (Sterna fu sca ta ) breeding re g u la rly
(Cooper e t  a l .  1904). The is la n d  is  a lso  a t u r t le  nes ting  s i te .

( i i i  Zanzibar Reef and Is lands Marine Park and m l t ip le  Use Management Area -  to  extend fro n
the southernmost t i p  o f  Hwwba Chimbe south Of Chimbe Is la nd  (06° )0*3O'S; 39°
I 2 10“ E) w ith  the southern l im its  to  be a l in e  drawn from th a t p o ih t to  th e  m idpoint 
between Bwanba Chursbe and Ukomtae Is la n d . Frcn th a t p o in t the eastern l im i t  w i l l  be a 
l in e  drawn north  westwards (32°) to  a p o in t 06° 1Q'30"S; 39° 0ft*2D"E. Fron th is
p o in t a l im i t in g  l in e  (Obi0 ) is  drawn to  the easternmost p o in t o f  the Chapani is land 
re e f a t  the sh ipping  channel a t  the 5 fa thon  contour l in e .  The northe rn  l im i t s  o f  the 
reserve area fo llo w s  the S fathom contour to  the n o rthe rnm s t t i p  o f  Changu Reef, then 
across the northernmost t ip  o f  Danzi Reef a t  the 10 fathom contour, the western boundary 
fo llo w in g  the 10 fathom contour to  the southernmost p o in t o f  Bawi Reef; across to  the 
north-w estern  t i p  o f  Murogo re e f a t  the 10 fathom l in e ,  southwards to  inc lude  Nyange Reef
and Puafcuu Reef and frcm  the south-eastern  most p o in t o f  Pwakuu Reef (06° IS 30"; 39°
06‘ 38") then jo in in g  the s ta r t in g  p o in t by a l in e  a t  120°. W ith in  th is  management area 
the Nyangc and Murogo Reefs contained by the 10 fa thon  l in e  should be declared a marine 
park and marked accord ing ly  (F igure  2 b, annex X).

( i i i )  Bnemba Is land  Marine Reserve -  to  inc lude  the Is land  o f  fbiaitoa on the no rth -e as t coast of 
Zanzibar and the Zanzibar coast f ro n t in g  i t  to  the west. The reserve area as shown in
F igure 2 b , annex X, would inc lude  th a t area contained by a l in e  to  the north  o f  Zanzibar
a t  the p o in t 05° 45* S ; 39° 21’30'E a t  090° to  the 100 fathom l in e ,  then south
along the 1O0 fa thon  l in e  to  the in te rs e c tio n  o f  a 090° l in e  drawn from p o in t 05° 
50$; 39° 2V 6 . This resen/e area w i l l  con ta in  the is la n d  o f  Mwaitoa, i t s  ree f
Formation, a 6  nm se c tion  o f  the re e f f r in g in g  the easte rn  coast o f  Zanzibar Is la n d , the 
lagoon and back ree f fo rm ations to  a l in e  drawn $00 m frcm  the h igh  water springs le v e l.

< i </ ) Mesal i  Is land  Reserve and Marine Park -  Pemba • The is land  s itu a te d  a t  0S ° IS* s ;  39° 
36’ C would be included in  the proposed park whose o u te r l im its  would be the 100 fathem 
l in e  to  suaward and the 10 fathum l in e  to  the n o rth , south and east o f  the Is land
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(v ) fitaogani fa r in e  Reserve -  The in le t  e t  RUngani end the F ring ing  re e f fo rm a tion  to 
seaward a re  proposed as a na rine  reserve. Che reserves northe rn  i ira i t  is  on the coast o f  
te n t*  (05* 23*$, 3$° 4 9 'E) and a l in e  from th a t p o in t a t  OttP to  the 100 fa thon 
l in e .  Southwards along th e  100 fa thon  l in e  to  in te rs e c t w ith  a l in e  drawn a t  090° from 
the p o in t o$° 2? 'S ; 39° 47 '6  and along the coast to  jo in  the f i r s t  p o in t .  A l l  th a t 
land 500 m from th e  high water springs l in e  w i l l  a lso  be Included in  the reserve area 
( f ig u re  2 a , annex X).

The proposed parks, reserves and management areas a l l  represent unique o r b io lo g ic a l ly  
d ive rse  h a b ita ts  id e n t if ie d  du ring  the course o f  the survey. The suggested l im i t s  to  each reserve 
area may be extended o r  reduced pending the re s u lts  o f  the proposed q u a n tita t iv e  inven to ry  o f 
resources. But these areas may a lready be declared w ith  the view o f  m a in ta in ing  these c r i t ic a l  
h a b ita ts .

2 .3 . P o llu t io n  Control Programe

The survey has id e n t if ie d  the m ajor sources o f  p o llu t io n  in  Tansania inc lu d ing  Zanzibar and 
Pentoa and has found th a t  p o llu t io n  is  l im ite d  to  urban oreas namely lunga, Dar es Salaam, 
Zanzibar, l in d i  and Htwara. rhe remaining c o a s tlin e  does not have an apparent p o llu t io n  problem.

The tran spo rt o f  crude o i l  to  the UPEft R efinery in  Oar es Salaam and re fin e d  proaucts to  
Zanzibar, Pemba, Tanga and Htwara through d i f f i c u l t  waters poses a se rious  p o te n t ia l th re a t to 
coasta l ecosystems and there are no contingencies to  deal w ith  such an event. The P o llu t io n  
Control Programe w i l l  need to :

-  Inven to ry  a l l  sources o f  p o llu t io n  which e ith e r  d ir e c t ly  o r in d ire c t ly  impinge on the 
coasta l zone;

-  Supply c leaning  and d ispers ing  f a c i l i t i e s ,  t ra in in g  and spare parts  to  the harbours o f 
Tanga, Pemba, Zanzibar, l i n d i ,  K ilwa and Htwara fo r  use in  the event o f  an o i l  s p i l l ;

-  In troduce prim ary sewage trea tm ent f a c i l i t i e s  in  a l l  m ajor urban areas to  render 
e f f lu e n ts  harmless, reducing the c u rre n t p u b lic  hea lth  r i s t ;

-  Update a l l  le g is la t io n  d ea lin g  w ith  the discharge o f  noxious substances and to  make 
companies responsib le  fo r  th e ir  e ff lu e n ts ;

-  Create a c o n s u lta tiv e  u n it  a t  NEHC which w i l l  be responsib le  fo r  the assessment o f
e x is t in g  and fu tu re  developments and which w i l l  advise e x is t in g  companies and Regional
Councils on poss ib le  treatm ent a lte rn a t iv e s ;

-  Enter in to  d iscussions w ith  neighbouring s ta te s  to  develop jo in t  programmes to  combat 
tra n sn a tio n a l e f f lu e n ts  and p o llu ta n ts  and to  adopt compatible contingency am*

.  Produce an in fo rm a tion  package to  be used in  the P ub lic  Awareness Programe.

2 .4  N ationa l C o-ord ina ting  Centre

The N ationa l Environment Management Council (NERC) having a lready undertaken a » ra e tic a ' 
inven to ry  o f  p o llu t in g  in d u s tr ie s  and sources o f p o llu t io n  and being d ir e c t ly  invo lved in  the 
p repara tion  and p lann ing  o f  the co n su lta tio n s  leading to  th is  re p o rt is  proposed as the National
C o-ord ina ting  U n it in  a l l  m atters concerned w ith  the A ction  Plan. I ts  ro le  w i l l  be to :

( i )  r e c r u i t ,  t r a in  and m ain ta in  the program es s ta f f in g  requirements;
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( i i )  seek fund ing  f o r  the s p e c if ic  program es o u tlin e d  in  the A c tio n  Plan and manage these 
funds acco rd ing ly ;

( l i i )  encourage e x is t in g  n a tio na l in s t i tu t io n s  to  develop c u r r ic u la  to  meet the increased 
s ta f f in g  requirements o f  the developing program e;

( iv )  l ia is e  w ith  m in is tr ie s  to  produce a co -o rd ina ted  e f fo r t  to  the ends de fined  in  the Action 
Plan;

(v ) nominate and preside  over an e va lua ting  ccnm ittee and to  tra n sm it the eva lua tions and 
recwmendations to  the f ie ld  u n its ;

( v i)  assess a l l  new developments l i k e ly  to  have an impact on the coasta l zone and demand an 
impact assessment statement p r io r  to  development i f  deemed necessary;

( v i i )  produce and dissem inate gu ide lin e s  fo r  a l l  a c t iv i t ie s  and developments a ffe c t in g  or 
u t i l i z in g  the coasta l zone and i t s  resource base;

( v i i i )  coeniss ion  new le g is la t io n  to  ensure the maintenance o f  c r i t ic a l  h a b ita ts  and ecosystems 
and any species considered to  be o r  l is te d  as endangered; and

f i x )  ca rry  out any such d u tie s  as may be requ ired  o f i t  to  a s s is t the successful 
tablem entati on o f  the A ction  Plan.

2 .4 .1  Personnel

Since e x is t in g  na tu ra l resources, f is h e r ie s  and fo re s try  personnel o f  the M in is try  o f  
N atura l Resources and Tourism on the Mainland and The M in is try  o f  M arine, Tourism and fo re s try  in  
Zanzibar and Pemba a re  f u l ly  occupied w ith  th e ir  present d u tie s , i t  was reconvnended th a t a new 
d iv is io n  be e s tab lish ed , namely the O iv is io n  o f  Coastal Resources and Management. The d iv is io n  
w i l l  be e ith e r  under the c o n tro l o f  the two respective  m in is tr ie s  a lready noted o r  under the 
unfcrella  o f  the N ationa l Environment Hanagtfnent Council.

The s ta f f in g  o f  the d iv is io n  would be a gradual process depending on the progress and 
requirements o f  th e  A ction  P lan . Selected personnel would be given th e  necessary t ra in in g  p r io r  
to  employment through the successful com pletion o f  th e o re tic a l and p ra c tic a l m a te ria l g iven a t 
post graduate, graduate diploma and c e r t i f ic a te  le ve ls  by the u n iv e rs ity  o f  Oar es salaam, the 
Kunduchi Marine B io lo g ic a l S ta tio n , the Mbegani F ish e rie s  Development Center and the Pangani 
F ishe ries  T ra in in g  Center. When f u l l y  s ta ffe d  by the year 2000 the d iv is io n  should have 81 
employees in  the United Republic o f  Tanzania. The personnel s tru c tu re  is  shown In Table 12, 
annex IX.

During the i n i t i a l  phases o f  the Action Plan s ta f f in g  can co ns is t o f  two coasta l resources 
o f f ic e r s ,  two coasta l resources extension  o f f ic e r s ,  two s u rv e illa n c e  and p ro te c tio n  u n its  and two 
maintenance u n its  (14 peop le). During the p lanning phases a l l  th a t is  requ ired  is  a coasta l 
resources o f f ic e r  and one a s s is ta n t.

E xpa tria te  S ta f f  and Consultants

Both Tanzania and Zanzibar have s u ita b ly  q u a lif ie d  new graduates who could take  over the 
p o s itio n  o f  coasta l resources o f f ic e r s  who would be working in  a ssoc ia tio n  w ith  two e xp a tria te  
o f f ic e r s .  The ro le  o f  the e xp a tr ia te s  w i l l  be to  t r a in  th e ir  coun terparts , p a r t ic ip a te  in  the 
p lanning phases, co -o rd ina te  and oversee the implementation o f  the A ction  Plan.

The e xp a tria te s  would engage sh o rt term consu ltan ts  (1  to  3 months) who would in i t ia te  
program es and t r a in  lo c a l personnel. Each consu ltan t would have y e a r ly  re tu rn  consu ltancies to
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assess progress and in s t i t u te  program e changes where necessary. The f u l l  tim e e x p a tr ia te  s ta f f  
would no longer be requ ired  once the m in im *  agreed t ra in in g  and s ta f f in g  requirements o f  the
nanj^encn t  p ie *  a re  met.

2 . S im lem entatiom

Problems o f  implémentation have p re v io u s ly  a rise n  through the ch ron ic  lack  O f resources, 
in e f f ic ie n t  ccmruni  c a tio n , s u rv e illa n c e , d u p lic a tio n  o f  e f f o r t  and in f ra s tru c tu re  and the sheer 
sca le  o f  ope ra tion . I t  is  reccmaended, th e re fo re , th a t:

-  an e ffe c t iv e  coasta l s u rv e illa n c e  u n it  be estab lished  to  d iscourage th e  use o f  explos ive  
and i l le g a l  f is h in g  techniques;

-  the ro le  o f  the s u rv e illa n c e  u n it  be expanded to  one s im ila r  to  th a t o f  the game wardens 
in  te r r e s t r ia l  na tiona l parks.

-  i t  is  d es ira b le  th a t the A ction  Plan should be implemented w ith in  a way o f  a P i lo t  
Management Zone, in  th is  regard i t  is  reccmnended th a t:

-  the P i l o t  Marageevnt z o m  should cover t «  coasta) zone o f  the  ranga reg ion  and the 
is lan ds  o f  Zanzibar, PerOa and Latham.

2 .5 .1  S u rve il ia n te

The survey has shown th a t m obile  s u rv e illa n c e  teams could be an e f fe c t iv e  d e te rre n t to  
fishermen using d e s tru c tiv e  techniques. The presence o f  f is h e ry  d iv is io n  personnel on board the 
survey vessel was seen to  prevent the use o f  exp los ives in  the areas v is i te d .  A su rve illa nce  
vessel was one o f  the p r io r i t ie s  g iven  in  a l l  regions and d is t r ic t s  in c lu d in g  Zanzibar and Penba. 
The S u rve illance  Management Programe w i l l  need to :

-  i n i t i a t e  the design ing o f  a s u rv e illa n c e  vessel o f  approxim ately $ to  ID meters in  length
w ith  a shallow  draught, a p lan ing  h u l l  and good seagoing q u a li t ie s .  Each reg ion  would then
nominate a b o a t-b u ild in g  team and co n s tru c t the vessel under supe rv is ion  using supplied 
m a te r ia ls . Onca completed the vessel would be supp lied  w ith  tw in  outboard motors o f  40 to  70 Hp 
(w ith  spare p a r ts )  capable o f  running on both p e tro l and kerosene, by ope ra ting  in  th is  way, each 
reg ion  has an in te re s t  and an investment in  the program e and should ensure th a t  th e  vessels are 
p ro p e rly  m aintained. Maintenance would be the re s p o n s ib il ity  o f  the b o d t-b tffM e r.

-  i n i t i a t e  the t ra in in g  o f  s u rv e illa n c e  personnel through a r igo rous  t ra in in g  program « 
s tre s s in g  enforcement p o lic ie s ,  the basics Of environmental rrmnaganent and th e ir  ro le  in  the 
con tex t to  the A ction  Plan. The d u tie s  o f  th e  s u rv e illa n c e  teams would be to :

( i )  uphold e x is t in g  le g is la t io n  and re g u la tio n s , corfcat exp los ives f is h in g ,  check licences, 
inspect catches and co n tro l f is h in g  gear; and

( i i )  a c t es Marine Park Hardens re g u la tin g  access to  and the use o f  declared parks, reserves
and exc lus ion  zones.

2 .5 .2  Implementation o f  a P i lo t  Manacenant Zone

To implement the d if fe r e n t  programmes o f  the A ction  Plan on a n a tio na l sca le  would be 
t o ta l ly  untenable given the c u rre n t low le v e ls  O f p u b lic  awareness and n a tio na l preparedness to  
execute then. The proposal was th e re fo re  made to  implement the A ction  Plan on a P i lo t  Management 
Zone to  inc lude  the coasta l zone o f  the Tanga reg ion  and the is lan ds  o f  Zanzibar, Pemba and 
la t h « .  Each phase w i l l  be assessed by a c e n tra l ccm nittee nominated by the National
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program e to  achieve th e  expected goa ls . A f te r  an i n i t i a l  ' t r i a l '  pe riod  o f  the P i lo t  Management 
Zone each phase w i l l  be introduced on a n a tio na l sca le  as shown in  Table 13, annex IX.

The s e le c tio n  o f  the P i lo t  Area is  based on:

( 1) th e  le v e l o f  c u rre n t d e s tru c tio n ;

( i i )  the  exis tence o f  undamaged marine environments in  Zanzibar and Pemba;

( i i i )  the  uniqueness o f  contained marine environments;

( iv )  the a rtis a n a l f is h in g  pressure;

(v ) the w illin g n e s s  o f  Tanga reg iona l o f f i c ia ls  and m in is try  o f f ic ia ls  In Zanzibar to  
a c t iv e ly  p a r t ic ip a te  and encourage the dev* 1 oenen t  o f  the program es;

( v i )  the cond itions  o f  the iw r in e  h a b ita ts  in  Zanzibar and Pemba which can be used as co n tro ls  
to  assess the e ffe c tive n e ss  o f  the separate program es com prising th e  A c tio n  P lan; and

( v i i )  th e  exis tence in  the Tanga reg ion o f  the Pangani F ishe ries  T ra in in g  Center supported by
NO RAD, and the ranga In tegra ted  Rural Development Programm (flRDEP) supported by 6TZ 
having a lready developed an in f ra s tru c tu ra l base f o r  t ra in in g  and education.

The tirp lg re n ta tio f i o f  the p ro g ram ** in  the P i lo t  Management Zone w i l l  be as fo llo w s :

-  Follow ing the p lann ing  o f  the program e and the rec ru itm en t O f personnel, th e  phases o f 
the A ction  Plan would be inqOemented s e q u e n tia lly  beginning w ith  th e  P u b lic  Awareness Programe 
and th e  t ra in in g  workshop* f o r  f is h e r ie s  ami s u rv e illa n c e  o f f ic e r s .  T>ie inve n to ry  P ro g ra m  w i l l  
be toplemented a t  the same time and data c o lle c te d  would be used to  d e fin e  s p e c if ic  a c tion s  and 
produce managsnent d ire c t iv e s ;

-  the co ns truc tio n  o f  the proposed anchor fa c to ry  can begin a t  an e a r ly  stage and becena 
ope ra tiona l upon cc«iq>1etion. The program e o f  anchor replacements can be in i t ia te d  as production 
begins to  a c e q u ía te . By th is  time the f is h in g  co im un ity  would have received in fo rm a tion  
regarding the planned p ro h ib it io n  o f  stone anchors;

-  Marine parks and reserves in  tu e  P i lo t  Management 2one can be gazetted a t  an e a rly  
stage. In 2unzibar the necessary le g is la t io n  must f i r s t  be enacted. This is  c u rre n t ly  being done 
through the proposed inc lus ions  to  the proposed Zanzibar F ishe ries  le g is la t io n ;

-  ihe  personnel requirements du ring  the f i r s t  4 to  b years w i l l  be the recru itm en t o f  two 
coasta l resource management o f f ic e r s ,  two a s s is ta n ts , two b o a t-b u ild in g  teare and subsequently two 
maintenance teams. This core w i l l  work w ith  an e x p a tr ia te  fo r  an i n i t i a l  pe riod . The e xp a tria te  
w i l l  a lso  be responsib le  fo r  f ie ld  c o -o rd in a tio n  and implementation o f  the p rog ram * phases and 
1 »a ismg w ith  t re  N ationa l C o-ord ina ting  Center; and

- The p o lrcy  o f the p rog ram * regarding the e x p a tr ia te  s ta f f  and sh o rt terms consu ltants 
w i l l  be on an advisory ca pa c ity . F ie ld  dec is ions and the ino 1 « e n ta t io n  o f  the A ction  Plan w i l l
be the re s p o n s ib il ity  o f the lanzarvian s ta f f .
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PREFACE

The Government o f the United Republic o f  Tanzania approached UNEP in  la te  1987 w ith  a 
request fo r  assis tance in  assessing the coasta l and marine environmental problems o f the country 
and in  drawing up a nationa l a c tion  plan fo r  the p ro te c tio n , management and development o f  i t s  
marine and coasta l environment.

In response to  th is  request, and in  close co-operation w ith  the Tanzanian National 
Environmental Management Council (NEMC), a m ission was organized by UNEP. The terms o f  reference 
o f the m ission was to :

-  review the sta tus o f  the United Republic o f  Tanzania's c a p a b ilit ie s  in  the f ie ld  o f 
marine sciences inc lu d ing  the id e n t if ic a t io n  and d e sc rip tio n  o f  na tiona l in s t itu t io n s  
engaged in  marine science and p o llu t io n  s tu d ie s ;

-  survey coasta l and marine l iv in g  resources;

-  id e n t ify  species, h ab ita ts  and ecosystems th a t may requ ire  p ro te c tio n  in  o rder to :

( i )  m ain ta in  essen tia l e co log ica l processes and l i f e  supporting systems and the 
p reserva tion  o f genetic  d iv e rs ity ;

( i i )  ensure the susta inab le  u t i l iz a t io n  o f  l iv in g  resources;

-  id e n t ify  possib le  s ite s  fo r  the establishm ent o r improved management o f  s p e c ia lly  
pro tected  areas such as marine parks and reserves;

-  id e n t ify  m ajor sources o f marine and coasta l p o llu t io n  and assess the present le v e ls  o f 
marine p o llu t io n  in  the coasta l areas inc lud ing  id e n t if ic a t io n  o f  changes in  the 
environment th a t may be ascribed to  p o llu t io n ; and

-  make an inventory o f major ongoing and planned development a c t iv i t ie s  which have o r may 
have an impact on the q u a lity  o f  the coasta l and marine environment.

The surveys were undertaken in  la te  1987. They were ca rr ied  out in  co nsu lta tio n  w ith  loca l 
e xpe rts , to  ensure th a t proper cons ide ra tion  was given to  lo c a l,  reg ional and n a tio na l problems 
and p r io r i t ie s  in  the d ra ft in g  o f  the National Action  Plan.

The re p o rt cons is ts  o f a summary describ ing  s p e c if ic  coasta l and marine environmental 
problems o f the United Republic o f Tanzania such as, cora l ree f d e s tru c tio n , mangrove c u tt in g , 
f is h e r ie s  o v e r-e x p lo ita tio n  and unnecessary in tru s io n  in  and disturbance o f  marine reserves. This 
summary is  based on s ix  sections on various regions o f the United Republic o f Tanzania, w ith  th e ir  
fin d in g s  and recommendations; and o f a proposed Action  Plan fo r  the p ro te c tio n , management and 
development o f  the marine and coastal environment o f  the United Republic o f  Tanzania, developed in  
the context o f  the reg ional Action  Plan fo r  the P ro tec tio n , Management and Development o f  the 
Marine and Coastal Environment o f  the Eastern A frica n  Region.

Dr. M. Pearson ( In s t i t u te  o f  Marine Science in  Zanzibar) c a rr ie d  out the surveys and wrote 
the s ix  sections o f  the re p o rt. Mr. P.K. Akiwumi prepared the conso lidated re p o r t. The 
assistance o f the na tiona l a u th o r it ie s  and counterparts o f the United Republic o f  Tanzania is  
g ra te fu l ly  acknowledged.
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INTRODUCTION

The Tanga reg ion  (F igure 1, annex X) extends from the Kenya border to  a p o in t ju s t  north  o f 
N lig a s i R ive r. In a d d it io n  to  the M ligasi R ive r, the coasta l area rece ives the Msangasi, Pangani 
and Sigo R ivers, these o r ig in a t in g  from two watersheds; the Pangani and Wami d ra in in g  a combined 
101,643 km  ̂ (F igure  5, annex X ). The Wami R iver though d ra in in g  in to  the sea south o f the 
reg iona l demarcation in fluences the coastal ecosystems o f the Tanga reg ion due to  a continuous 
n o rth e r ly  flo w in g  cu rren t o f  1/2 to  4 knots depending on seasonal fa c to rs  and c lim a tic  
co n d itio n s . The coasta l zone is  much indented, having a complex system o f  bays and is lands to  the 
north  and a p a r t ia l  b a r r ie r  o f  ree fs  and is lands from 1-5 nm o ffsh o re  extending ju s t  south o f 
Pangani.

There are two urban centres, Tanga, the reg ional headquarters and Pangani, a small f is h in g  
and a g r ic u ltu ra l cen tre .

The survey o f  the Tanga region included a rep resen ta tive  sample o f  a l l  marine environments 
and the urban area inc lu d ing  an assessment o f  in d u s tr ia l development on the coasta l zone. The 
in fo rm a tion  presented below is  a d iges t o f  observations and the re s u lt  o f  d iscussions w ith  
reg iona l o f f ic e r s .

1. MARINE ENVIRONMENTS

1.1 CORAL REEFS

Coral ree fs  and f r in g in g  ree fs around o ffsh o re  is lands were observed and th e ir  cond itions  
assessed. These included from north  to  south: Boma Reef, Mwamba Shundo, flwamba Wamba, Fungu 
Nyama, N iu le  Reef, Yambe Is land , Karange Is land  and Fungu Tongone.

(a) Boma Reef

A re e f s itu a te d  0.45 nm o f f  Boma Peninsula. A large d ry ing  sec tion  w ith  a sand bank, and a 
channel between the re e f and the mainland w ith  a minimum depth o f  7m is  exposed a t low water 
sp ring . The sand bank spreads towards the mainland coast, in d ic a tin g  th a t cu rre n t flo w  is  
s tronger to  seaward, in  a northw esterly  d ire c t io n . During the period  o f observa tion , the 
v i s i b i l i t y  was approxim ately 6m and the sea calm.

Status

During the survey, 19 co ra l genera were observed, the dominant species being the Acropora 
spp. and Galaxea spp. w ith  the main frame b u ild in g  co ra ls  being Favia spp ., Pori tes spp .. Pavona 
spp., and Galaxea spp .. Observed cora l cover was 15% w ith  l i t t l e  evidence o f  ju v e n ile  specimens, 
when seen, these were predominantly P oc illopo ra  spp.

Impacts

The area has been severe ly damaged by dynamite, th is  is  ev iden t by the presence o f 
fra c tu re d  massive frame b u ild in g  cora l co lon ies , c ra te rs  and rubble  p a tte rn s . In  a d d it io n , the 
damage has been exacerbated by anchoring techniques employed by a r t is a n a l fishermen. Fishermen 
using anchors carved from limestone (p le is tocene  cora l re e f)  crush and drag co ra l co lon ies when 
anchoring over th e ir  f is h in g  grounds. As the anchors drag over the co ra l su b s tra te , they push 
co ra l rubble  before  them. This then f a l ls  down the fo re  re e f s lope, damaging deeper co ra ls  which 
would otherw ise be inmune to  the immediate e ffe c ts  o f  explosive f is h in g . F urther impacts may be
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due to  storm damage and re e f walking by fishermen a t lew t id e .  The la t t e r  is  a cannon p ra c tic e  on 
a l l  Tanzanian ree fs  and t id a l f la t s  and c o n s titu te s  an im portant element o f  the a r tis a n a l f is h e ry , 
fo r  m olluscs and octopus. (Table 13, annex IX ).

P o te n tia l f o r  recovery

With e f f ic ie n t  con tro l measures, recovery is  possib le  g iven the presence o f good substra te  
fo r  attachment and the existence o f ju v e n ile  co lon ies .

(b ) nwamba Shundo

Mwamba Shundo is  a cora l re e f ly in g  6 nm o ffsho re  w ith in  the 100 fathom l in e  which l ie s  0 .5  
nm to  seaward.

Status

The co ra l re e f is  2.5 nm long and 0 .4  to  1.2 nm wide. The area observed was 1.0 nm from the 
southern t ip .  The s tru c tu re  cons is ts  o f  a narrow fr in g e  o f  c o ra l, form ing a re e f f l a t  th a t does 
not d ry  during  sp ring  tid e s  bu t has a minimum depth o f  less than 1 m. Towards the west o f f - ly in g  
patch ree fs  10 to  20 m in  depth r is e  to  a maximum depth o f  1 m a t low water sp rings . There is  a 
slope o f 35° to  45° to  the west which s ta r ts  a t the 10 m depth contour.

Impacts

The re e f shows evidence o f dynamite damage but has a lso  been sub jec t to  storm surge 
damage. I t  is  poss ib le  th a t through the use o f dynamite, the s tru c tu re  o f  the re e f has been 
a lte re d  and th a t damage due to  storm surge is  increased due to  the movement o f  fra c tu re d  co lonies 
th a t then impact attached l iv in g  co lon ies . The back re e f slope was covered by calcareous a lga l 
rubb le . Close observation d id  not reveal any co ra l cover. I t  was surmised th a t these may in  
e f fe c t  be separate calcareous a lg a l u n its  th a t tumble during  heavy weather cond itions  and hence do 
not adhere to  each o the r. Th i  & surface having no v is ib le  cementation was judged u n s u ita b le - fo r  
co ra l attachment. The re e f c re s t had p re v io u s ly  been colonized by massive co lon ies bu t has since 
been co lonized by encrusting  growth forms. The main frame b u ild in g  genera seen were P o rite s  spp., 
Pavona spp ., Favia spp. and Montas trea  spp., but few l iv in g  specimens remain. During the survey 
19 genera were observed, o f  these the Acropora spp. and Galaxea spp. were dominant. Maximum cover 
was 20% in  3,000 m^ observed.

P o te n tia l f o r  recovery

This re e f is  located some d istance from the inshore coasta l f is h in g  grounds bu t is  subject 
to  severe storm cond itions  during  both the north  and south monsoons. W ith the present use and 
pressures on the re e f, the prospects fo r  recovery are s l ig h t .

(c )  Mwamba Uamba

Mwamba Wamba is  one o f  the designated ree fs  th a t form p a rt o f  the proposed Tanga Coral 
Gardens M arin- Reserve. I t  is  a la rge  re e f and on ly  the southwestern sec tion  cons is ts  o f  a fo re  
re e f area. Reef c re s t and back ree fs  were observed. The fo re  re e f consisted o f  a clim ax o f 
Galaxea spp. stands in terspersed w ith  Pavona spp., Pori tes spp., Favia spp. and associated 
species. There is  a sharp drop from the re e f c re s t to  a sandplain a t 10 m, and several patch 
ree fs  o f  s im ila r  s tru c tu re  were seen to  seaward o f  the p r in c ip a l re e f fo rm ations. The back re e f, 
a lso  p re v io u s ly  covered p r im a r ily  by Galaxea spp ., extends fo r  approxim ately 0.1 nm.



Status

Nine co ra l genera were observed on the fo re  re e f area none o f  which occurred in  large  
numbers to  be considered dominant. On the ree f f l a t  and back re e f area the same s itu a t io n  
e x is te d , but 17 genera were seen to  be represented. Coral cover was less than 5% on the fo re  ree f 
slope and between 5 to  10% on the re e f f l a t  and back re e f areas.

Impacts

The e n tire  area surveyed has been severely damaged by explosive f is h in g  and by a r tis a n a l 
anchors. Primary damage has been due to  explos ive  f is h in g , consequently movement o f  columnar 
rubble  from damaged Galaxea spp. co lonies by stone anchors has caused damage to  the e n t ire  fo re  
re e f slope. I t  is  a lso  poss ib le  th a t Acanthaster p lanc i (Crown o f Thoms S ta r f is h )  may have been 
present in  la rge  numbers, and th is  may have con tribu ted  to  the observed m o r ta lity .  During the 
survey seven specimens o f  Acanthaster were seen, a la rg e r number than on any o th e r co ra l re e f 
surveyed in  Tanzania. I t  has been reported th a t lo ca lize d  popula tion  explosions o f  Acanthaster 
have occurred in  Zanzibar, the most recent being in  1979.

P o te n tia l f o r  recovery

I t  is  the op in ion  o f the consu ltan t, based on the observations o f  the cu rre n t co n d itio n s , 
f is h in g  pressure and use o f  explosive f is h in g  techniques, th a t the p o te n tia l fo r  recovery o f th is  
ree f is  poor.

(d ) Fungu Nyama

Like Mwamba Wamba th is  re e f was a lso  proposed to  form p a rt o f  the Tanga Coral Gardens 
Marine Reserve. Fungu Nyama is  a la rge  co ra l re e f fo rm ation d ry ing  a t low water sp rings w ith  sand 
bank form ations d ry ing  to  3 m.

Two areas were observed. F ir s t ly ,  the fo re  ree f which consisted o f  a s lop ing  co ra l 
p la tfo rm  a t 10 to  15 m in  spur form ations bounded by sand channels. No l iv in g  co ra l was observed, 
and concom itantly no f is h  were seen. The co ra l surface seemed to  have been scoured reducing the 
a v a ila b le  h a b ita ts  fo r  f is h  species associated w ith  re e f form ations. The surface was s im ila r  to  
th a t observed in  Jamaica fo llo w in g  the passage o f  Hurricane A llen  (1981); the re e f surface was 
devoid o f  se ttlem ent and rubble  accumulations were seen in  the sand channels.

Secondly, the back re e f area over a d istance o f 0.7 nm p a ra lle l to  the re e f c re s t was 
observed. The s tru c tu re  ty p ic a l o f  back re e f areas was once lu x u ria n t and had a h igh d iv e rs ity  o f 
co ra l species.

Status

Coral d iv e rs ity  was good w ith  21 genera represented, but as in  the o the r ree fs  observed, 
the co ra l cover was low w ith  a maximum o f  15%. The dens ity  -of l iv in g  specimens in  the area 
surveyed was a lso  extrem ely low. U nlike  o the r ree fs  observed, the molluscan species were w e ll 
represented w ith  Conus spp ., Lambis spp., Strombus spp. and Cyprea spp. Two specimens o f 
Acanthaster p lanc i were seen, and these were feeding on Acropora spp. co lon ies . The dominant 
co ra l species on th is  re e f were the A cropo riids  and may a lso  be the dominant species re co lo n iz in g  
the re e f s ince ju v e n ile  specimens were observed. No major frame b u ild in g  co ra l was seen in  th e ir  
ju v e n ile  stages.

Impacts

Extensive and continued usé o f exp los ive  f is h in g  techniques has reduced much o f the 
substra te  norm ally s u ita b le  fo r  re co lo n iza tio n  to  unconsolidated rubb le . This rubb le  is  now
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co lonized  ex ten s ive ly  by s o ft  co ra l species, in h ib it in g  the possib le  se ttlem ent o f  the more
e n e rg e tic a lly  im portant s c le ra c tin ia n  species. A rtisa n a l f is h  traps were a lso  seen to  cause
damage to  the remaining cora l co lonies w ith  traps being s e le c tiv e ly  dropped on o r in  the v ic in i t y  
o f  l iv in g  c o ra l.

P o te n tia l f o r  recovery

Since th is  re e f is  e a s ily  accessib le  to  the a rtis a n a l fishermen who were observed to  using
dynamite, the p o te n tia l fo r  recovery is  s l ig h t .

(e) N iu le  Reef

This ree f is  the th ird  re e f designated to  form p a rt o f  the Tanga Coral Gardens Marine 
Reserve and is  the most accessib le  to  Tanga. The area observed was a t the northern pass close to  
N iu le  l ig h t .  The re e f is  fron ted  by a large  re e f c re s t th a t d rie s  to  1 m during  low water 
sp ring s . The area covered was 1,000 n r .

Status

The area is  covered by dense concentrations o f Ulva and Sargassum, both growing on broken 
co ra l su bs tra te . In  the deeper areas surveyed, patches o f  T ha llass ia  were seen, but here as in  
the co ra l areas evidence o f dynamite b la s ts  were seen.

Impacts

Explosive f is h in g  damage has been very extens ive , and on ly two l iv in g  cora l co lonies were
seen in  the area surveyed. These were a P oc illopo ra  spp. and a colony o f S ty llophora  p i s t i l l a t a ,
both on broken co ra l substra tes. The re e f f l a t  areas have been observed to  be under intense
f is h in g  pressure during  low tid e s  w ith  30 to  40 fishermen observed searching fo r  octopus and 
m ollusc species, both during the day and n ig h t.

P o te n tia l f o r  recovery

With the lack o f  s u ita b le  substra te  fo r  se ttlem ent, continued pressure and explosive
f is h in g  techniques, rese ttlem ent and growth o f s c le ra c t in ia n  co ra ls  seem extrem ely u n lik e ly .  The 
p o s s ib i l i t y  o f rese ttlem ent being s l ig h t  on ly i f  the area were iso la te d  and a s u ita b le  genetic 
pool e x is ted  downstream o f th is  re e f. There was, however, no genetic  pool id e n t if ie d  during the 
survey.

( f )  Yambe Is land

The survey o f  the southern p a rt o f  the inward re e f adjacent to  th is  is land  was observed by 
scuba d iv in g . The area consisted o f  a se ries  o f  patch ree fs  separated by sand, rubb le  o r  s i l t  
channels. The s i l t  channels being predominantly to  the south and the rubble  towards the north .
The patch ree fs  rose from a depth o f  approximately 10 m to  w ith in  2 m o f the surface.

Status

The patch ree fs  observed were represented by 32 cora l genera w ith  the dominant species 
being va ria b le  on each patch re e f. However, the main frame b u ild in g  co ra ls  were Galaxea spp., 
Pori tes spp. and Pavona spp.. Coral cover was va ria b le  w ith  a minimum o f  5% and a maximum o f 60%, 
the la t t e r  being s in g le  species patches o f Galaxea spp. o r Pavona spp. undamaged by e ith e r
exp los ive  f is h in g  o r  improper anchoring. Regeneration was seen in  damaged areas when they were 
not dominated by Galaxea spp. o r  Acropora spp. rubb le . They seem to  provide an inadequate
subs tra te  fo r  rese ttlem ent. Regeneration by P oc illopo ra  spp., Acropora spp., Galaxea spp. and
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o the r encrusting  species was seen in  areas p re v io u s ly  co lonized by Pavona spp ., Pori tes  spp., 
Favia spp. and P ip locestrea  spp. Regeneration was n o t, however, seen in  areas reco lon ized  by s o ft  
cora l species, which have a fa s te r  growth ra te  and tend to  reduce a v a ila b le  su bs tra te  fo r  
se ttlem ent and overgrow ju v e n ile  co lon ies . In severe ly damaged areas s o ft  co ra l cover was 
estimated a t 60 to  80%.

Impacts

The patch ree fs  have been exposed to  exp los ive  f is h in g , w ith  recent impacts observed. 
Sediment load was high and v i s i b i l i t y  poor. Coated sponges o f  the Siphonales spp. and co ra ls  o f 
a l l  species were unable to  c le a r surface sediment. The la t t e r  were seen to  be covered by a mucus 
sheath and showed evidence o f b a c te r ia l in fe s ta t io n  (Black Band Disease).

P o te n tia l f o r  recovery

Given the d iv e rs ity  observed and the existence o f undamaged patch re e fs , damaged areas 
could be reco lon ized by the s c le ra c t in ia n  species. 8u t sediment loads are p e rs is te n t ly  h ig h , and 
th is  in  combination w ith  overgrowth by s o ft  cora l co lon ies may reduce th is  p o te n t ia l.  A fu r th e r  
q u a n tita t iv e  survey may c la s s ify  the area to  be s u ita b le  fo r  is o la t io n  as a genetic  reserve.

(g) Karange Is land

The northern coast o f  Karange Is land  on the leeward side o f  the is lan d  was surveyed. The 
coastal s t r ip  was covered by dense mangrove fo re s t o f mixed species. The is la n d  co ns is ts  o f a 
se ries  o f  u p l i f te d  p le is tocene  re e f form ations d issected a t two places (no rth  and south) by a pass 
which d rie s  a t low w ater. Three transects  were run from the shore to  a depth o f  10 m, a d is tance 
o f approxim ately 0 .2 nm. In a l l  cases, cover was s im ila r  fo llo w in g  the same zonation pa tte rns
from shore to  the maximum observed depth.

Status

Close to  shore on a muddy substra te  were dense stands o f Thailassadendron in te rspersed  w ith  
detached co lonies o f  Goniopora spp ., Seria topora h y s tr ix  and S ty llophora  p is t i l l a t a . The la t te r  
two were attached to  hard substra te  o f  some u n id e n tif ie d  massive co ra l co lo n ie s . This area has 
begun to  be co lonized by s o ft  co ra l forms.

To seaward o f  the seagrass and co ra l zone is  an area p rev ious ly  co lonized by a good cover 
o f massive frame b u ild in g  co ra ls  long dead and subjected to  normal b ioeros iona l processes. The 
upper surfaces are now h ea v ily  co lonized by s o ft  co ra ls  both branching and e ncrus tin g . L i t t l e  
surface was a v a ila b le  fo r  the se ttlem ent o f  s c le ra c tin ia n  species. The b ioe ros iona l processes
have created m icro-environments in  crevasses and excavations, these areas are now co lon ized  by new 
s c le ra c t in ia n  growth o f  good d iv e rs ity  decreasing markedly to  5% o r less , below 8 m. The dominant 
species over the e n t ire  area surveyed were Galaxea spp.. Pavona spp. and Acropora spp..

Impacts

This ree f is  sub ject to  heavy sedimentation which may account fo r  decreased co ra l cover 
w ith  increasing  l . p th .  I t  was seen th a t co lon ies w ith  surface les ions were unable to  c le a r 
sediments adequately, w h ile  un in ju red  co lon ies were w e ll c leared . This observa tion  tends to  
suggest th a t the co ra ls  are under continuous s tress  and th a t the system is  in h e re n tly  unstab le . 
Sediment loads o r ig in a te  from the Pangani R iver and are transported north  w ith in  the boundary o f 
the o f f - ly in g  ree fs  and is lan ds . The sediment is  then held and concentrated in  the basin bounded 
on the east by Karange and Yambe Is lands and on the west by the mainland o f  Tanzania.

Explosive f is h in g  damage was seen to  increase towards the northern p a r t o f  the  area 
observed. Damage a ttr ib u te d  to  exp los ive  f is h in g  was compounded by mangrove* poles crush ing  and



-  7 -

abrading co ra l surfaces. The poles are cu t i l le g a l ly  in  the cente r o f  Karange Is land  and 
transpo rted  by canoe (Ngalawa) to  the mainland. These canoes are overloaded and shed th e ir  load 
onto the re e f in  heavy weather.

P o te n tia l f o r  recovery

A reduction  in  sediment load by improved a g r ic u ltu ra l techniques and re a ffo re s ta tio n  o f  the 
banks o f the Pangani R iver should reduce s tress  fa c to rs  and a llo w  fo r  the growth and rese ttlem ent 
o f  s c le ra c t in ia n  species on the re e f observed. The is o la t io n  o f  th is  area and c o n tro l o f  logging 
opera tions on the is lan d  could s ta b il iz e  th is  re e f which could then serve as a genetic  source fo r  
the rese ttlem ent o f  re e f areas to  the north  ( i . e .  Yamba Is la n d ).

(h ) Fungu Tongone

Fungu Tongone is  an iso la te d  sand bank fron ted  by an extensive fr in g in g  re e f to  seaward 
w ith  a w e ll developed back re e f and o f f - ly in g  patch ree fs  to  leeward. The sand bank and the re e f 
c re s t d ry  to  6 m and 1.5 m re sp è c tive ly  during  low water sp rings.

Status

The fo re  re e f slope was observed to  a depth o f  10 m, no evidence o f  exp los ive  f is h in g  was 
seen, and co ra l cover was good a t 45%. Normal re e f zonation fo r  a h igh energy re e f was observed 
w ith  l i t t l e  growth in  shallow areas and a downward s h i f t  o f  a l l  co lon ies w ith  extensive  growth and 
cover o f A crooo riids  spp. s ta r t in g  a t 6 m. This area was fron ted  by massive frame b u ild in g  co ra ls  
dominated by P o rites  spp., Pavona spp. and D ip loastrea  spp. Undamaged co ra l was seen to  extend 
beyond the 10 m depth contour.

The back re e f area was dominated ex ten s ive ly  by Zostera and Thalassodendron spp. patches 
in  the shallows. To seaward o f  the seagrass zone was a shallow slope covered by patch ree fs  o f
good d iv e rs ity ,  20 co ra l genera were observed, however, the cover was poor.

Impacts

The back re e f area has been subjected to  heavy explosive f is h in g ,  ev iden t by d is t in c t  
c ra te rs .

P o te n tia l f o r  recovery

The re e f is  under continuous f is h in g  pressure both w ith  t ra d it io n a l and exp los ive  
techniques. Beach se in ing  operations were observed to  cause damage to  bottom fauna and anchoring 
techniques, using t ra d it io n a l stone anchors have added to  the damage caused by exp los ive  f is h in g .
The sediment load is  a lso  very high reducing l ig h t  pene tra tion  on the back re e f areas.
Considering these fa c to rs , the p o te n tia l fo r  recovery o f  the back re e f area is  s l ig h t  w h ile  the 
com parative ly undamaged fo re  re e f slope is  sub jec t to  normal development p a tte rn s .

1.2 MANGROVES

The Tanga reg ion has extensive mangrove cover in  the S ig i R iver D e lta , the bays and is lands 
to  the north  o f  Tanga towards the Kenya border, Yambe and Karange Is lands and the Pangani R iver 
Mouth.

In  a l l  areas v is ite d ,  mangrove c u tt in g  was observed, most o f  the c u tt in g  is  c a rr ie d  out 
w ith o u t perm its fo r  use as b u ild in g  m a te ria ls  and firew ood, some fo r  e xpo rt, but c u tt in g  o f  la rg e r 
specimens is  being c a rr ie d  out s e le c t iv e ly  by independent operators supp ly ing  the s a l t  in d u s try . 
There was no in fo rm a tion  a v a ila b le  on the  tonnage cu t o r the area c lea red .
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Mangrove areas in  the v ic in i t y  o f  the Tanga urban l im its  are subjected to  both c u tt in g  
(which has led to  coasta l erosion o f  land fro n t in g  re s id e n tia l areas) and p o llu t io n  from 
in d u s tr ia l and urban sources. The planned development o f  Tanga to  the year 2005 does not take 
in to  account the importance o f mangrove stands as b io lo g ic a l u n its  o r as coasta l s ta b i l iz e r s .  
Zones o f in d u s tr ia l and urban development have been planned in  areas fron te d  by mangrove fo re s t,  
but no treatm ent f a c i l i t i e s  have been planned fo r  the form er, w ith  e ff lu e n ts  being discharged 
d ir e c t ly  in to  watercourses leading to  mangrove areas.

1.3 SEAGRASS BEDS

Extensive seagrass beds were found in  a l l  bays inves tiga ted  and on the western s ide  o f  a l l  
ree fs  and is lands ly in g  o f f  the mainland coast. The dominant seagrass genera are Cymodocea. 
T ha llass ia  and Thalassodendron and a l l  are subjected to  heavy a rtis a n a l f is h in g  pressure by 
t ra d it io n a l techniques inc lu d ing  bottom traps  (Madema) and beach seines. The la t t e r ,  as noted 
p re v io u s ly , causes considerable damage to  bottom f lo ra  and fauna. Explosives f is h in g  is  a lso  
being ca rr ie d  out on seagrass areas, but here, u n lik e  co ra l areas, the damage is  re s tr ic te d  to  
compact c ra te rs  w ith  l i t t l e  apparent damage to  adjacent areas. The lack o f  hard subs tra te  seems 
to  a llo w  the shock waves from the explosion to  pass unimpeded, w h ile  co ra l substra te  form  b a rr ie rs  
to  the waves and are broken.

The d iv e rs ity  and density  o f  f is h  species norm ally found on seagrass areas were absent in  
a l l  areas in ve s tig a te d , supporting the previous observation o f  excessive f is h in g  pressures.

Apart from those genera o f seagrass observed a l l  co ra l areas and d ry ing  re e f f la t s  were 
covered by extensive stands o f  Sargassum, and U lva. Samples o f  Euchema were a lso  found suggesting 
the p o s s ib i l i t y  o f  a na tu ra l stock o f  Euchema fo r  m a ricu ltu re  development programmes in  se lected 
embayments.

1.4 FISHERIES

A rtisa n a l f is h in g  though an im portant a c t iv i t y  o f  the coastal popula tion  o f  the Tanga 
reg ion has co n tribu te d  to  the severe degradation o f  the marine environment w ith  reduced catches 
a lready apparent (Table 1, annex IX ).

Data from the S ta t is t ic s  Gathering Programme o f the F isheries D iv is io n  o f  the M in is try  o f 
Natural Resources and Tourism show th a t there  has been a decrease in  landed catch w ith  a s l ig h t  
increase in  the number o f  fishermen and gear from 198S to  1986. Table 1, annex IX, a lso  shows the 
breakdown o f gear and the number o f  fishermen fo r  the year 1984 to  1985 w ith  some values presented 
fo r  1986. Table 2, annex IX, g ives a fu r th e r  account o f  the f is h e r ie s  s ta t is t ic s  from 1970 to
1986, showing the downward trend  in  catch per fisherman from 1981 to  1986.

From the data represented in  ta b le  2, annex IX , i t  can be seen th a t s ince 198V there  has 
been a decrease in  the to ta l catch per fisherman per year. When the composition o f  the to ta l 
catch is  analyzed, i t  shows th a t the major component o f  the landed catch has s h if te d  from inshore
demersal f is h  norm ally found on ree fs  and coasta l areas to  pe lag ic species, present and m ig ra tin g
in  the o ffsh o re  f is h in g  grounds. The data corroborates w ith  the observa tions, th a t the d ens ity  
and d iv e rs ity  o f  re e f f is h  species have d e c lirc d  due to  explosive f is h in g , improper anchoring 
techniques and care less f is h in g  methods. The data a lso  suggest th a t the resource base and 
p ro d u c tiv ity  associated to  co ra l re e f areas has been reduced, poss ib ly  c re a tin g  serious long term 
e ffe c ts  on the f is h e r ie s  p o te n tia l o f  the area.

Recommendations

The recommendations fo r  improving the a rtis a n a l f is h e ry  sector are an in te g ra l p a rt o f  the 
Action  P lan. Adoption o f the Action  Plan w i l l  in  tim e re s u lt  in  increased p ro d u c t iv ity ,  a
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ra t io n a l e x tra c tio n  process designed to  increase the p o te n tia l w h ile  p ro te c tin g  the stock and 
V d iv e rs if ic a t io n  o f  the fis h e ry  ind us try  to  include m a ricu ltu re  development. The fundamental

improvement to  the f is h e r ie s  ind us try  w i l l  be the e lim in a tio n  o f  explosives f is h in g  techniques, 
the banning o f a rt is a n a l stone anchors w h ile  p rov id ing  an a lte rn a tiv e  and a stock assessment 
programme to  perm it ra tio n a l management and co n tro l o f  a l l  f is n e r ie s  in  the reg ion . These po in ts  
are a l l  discussed in  d e ta il in  the Action  Plan (Section E).

2. TANGA URBAN REGION

2 .1 . I  «JUSTRIAL SOURCES OF POLLUTION

An inventory o f  p o llu t io n  sources in  the Tanga urban reg ion , has been ca rr ie d  ou t by the 
N ationa l Environment Management Council (NEW:). The re s u lts  o f  the inven to ry  were v e r i f ie d  during 
the c o n su lta n t's  survey and are included below. The fo llo w in g  in d u s tr ie s  a l l  in flu en ce  the leve ls  
o f  p o llu ta n ts  in  the Tanga Bay and adjacent waters:

Tanga F e r t i l iz e r  Company L td . (TFC);
Sabuni In d u s tr ie s ;
Amboni L td . ;
TIP Soap and G lycerine L td .;
Tanzania D a ir ie s ;
Bombo H osp ita l ;
Commercial In d u s tr ie s  and Combine L td. (C IC); and the 
Tanga Central Sewage System.

(a) Tanga F e r t i l iz e r  Company

The company began operations in  1972 a t a s i te  immediately to  the south o f  Ras Kazone, a 
low d en s ity  re s id e n tia l area. I t  produces su lp hu ric  ac id  by an absorp tion  method in  which sulphur 
d io x ide  (SO^) and Sulphur t r io x id e  (SO3 ) are converted to  su lp hu ric  ac id  using vanadium as a 
c a ta ly s t in  the re a c tio n . Under normal opera ting  procedures, the conversion ra te  using a fresh  
c a ta ly s t is  98.5% w ith  1.5% em itted to  the atmosphere as processed su lphu r. A t p resen t, the 
c a ta ly s t has not been changed fo r  6 years, and the conversion ra te  has dropped to  89.90%, 
re s u lt in g  in  10% o f the processed sulphur being em itted to  the atmosphere from a 100 m h igh  stack 
and numerous vents.

The company a lso  produces phosphoric acid  from rock phosphate trea ted  w ith  su lp h u ric  acid 
e m itt in g  to x ic  hydrogen f lu o r id e  gas. The gas is  not released to  the atmosphere d ir e c t ly  but 
passes through a treatm ent p la n t con ta in ing  a water scrubber designed to  d isso lve  the gas. This 
wastes water is  washed away w ith  the p la n t 's  e ff lu e n ts  to  be discharged on the beach fro n t in g  the
p la n t.  Serious p o llu t io n  problems were id e n t if ie d  on the coasta l area to  the north  and south o f
i t s  o u t fa l ls .

A ir  emissions

The NEHC personnel determined th a t from Ju ly  to  December 1986, fo r  every tonne o f su lphu ric
a c id  produced 55 kg o f  SO2 and 2.1 kg o f  SO3 are em itted . These values are approxim ately
double the cu rre n t Swedish gu ide lines  o f  20 kg o f  SO2 o f 0 .6 kg o f  SO3 per tonne o f acid 
produced.
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Bnission to  the  sea

The e ff lu e n t from the f e r t i l i z e r  complex is  roughly 700 m?/h o f waste water con ta in ing  w
acid  leakages, f lu o r id e , phosphorous, n itro ge n , small amounts o f  cadmium and gypsum in  suspension.
This e f f lu e n t  composition has been analyzed in  Sweden and has shown the fo llo w in g  re s u lts :

pH 4.1
C h lo ride , g/1 15.8
F luo rid e , g/1 25.0
TOT-N, mg/1 68.0
T0T-P, mg/1 27.0
TSS, mg/1 380.0 (This being m ain ly gypsum)
Cadnium, mg/1 0.016

When taken in  re la t io n  to  the e f f lu e n t volume o f 700 m^/hour, the to ta l discharge to  the
sea is :

F luo ride  420 kg/day
Phosphorous 454 kg/day
N itrogen 1,142 kg/day

During the co n su lta n t's  v i s i t  i t  was noted th a t sulphur p a r t ic le s  were cannon on the beach 
and extended a t le a s t 1 km north  o f  the o u t fa l l  towards a p ie r  and loading f a c i l i t i e s  belonging to  
the company. The seawater o u t fa l l  consisted o f a re - in fo rc e d  concrete p ipe set in  carbonate 
bedrock; the p ipe has now collapsed and the bedrock eroded to  crea te  a la rge  cavern extending 
towards the main access road. The exten t o f  erosion creates a r is k  to  the road and a nearby house.

A mangrove stand adjacent to  the o u t fa l l  seemed unaffected bu t no infauna was seen in  the 
in te r t id a l  zone o r su b tid a l zone fo r  1 km north  o f  the e f f lu e n t  d ischarge. A massive k i l l  o f  
burrowing worms and swimming crabs was observed, bu t th is  may be the re s u lt  o f  a la rge  o i l  s p i l l  
observed coating  the area. The source was probably from a departing  f re ig h te r  since a la rge  s l ic k  
was seen to  sea p r io r  to  v is i t in g  the s ite .  The chronic p o llu t io n  has resu lted  in  anoxid 
sediments 2 nm below the surface, and no infauna was found in  15 s ite s  in ve s tig a te d .

The coasta l area adjacent to  the e f f lu e n t discharge has been a lte re d . The m o r ta lity  
observed, however, is  not accountable to  the e f f lu e n t ana lys is  ca rr ie d  out by NEMC. The 
p o s s ib i l i t y  th e re fo re  e x is ts  th a t the e f f lu e n t may conta in  o the r to x ic  substances in te rm it te n t ly  
and th a t these may be causing serious eco log ica l problems. The question remains and fu r th e r  
research is  requ ired .

(b ) Sabuni In d u s tr ie s

The company is  opera tiona l producing soap and de tergents, however, i t s  output is  reduced 
due to  the lack o f  raw m a te ria ls . Emissions inc lude su lphur d iox ide  and waste w ater, the former 
em itted to  the a i r  and the la t t e r  discharged in to  the storm d ra in  system.

(c ) Anboni L td .

The company produces s is a l from raw m ate ria l grown on several es ta tes . Ouring processing, 
waste products co ns is ting  o f  90% o f the weight o f  s is a l leaves, about 100 tonnes per day, are 
dumped d ir e c t ly  in to  the S ig i R ive r, 2 km from i t s  mouth. The organ ic m a te ria l in  suspension a t 
the tim e o f discharge has b u i l t  up banks o f  waste m ate ria l in  the r iv e r .

No e ffe c ts  have been observed on the mangrove fo re s ts  adjacent to  the S ig i R iver nouth, bu t 
secondary e ffe c ts  may re s u lt  from increased le ve ls  o f  p ro d u c t iv ity  due to  h igher n u tr ie n t loads, 
increased tu rb id i ty  and increased sedim entation. The s o lu tio n  to  these p o te n tia l problems would
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be to  in s ta l l  a se ttlem ent tank fo r  the organ ic d e b ris , decant the waste water in to  the r iv e r  and 
dispose o f the s o lid s  on land.

(d ) The Soap and G lycerine L td .

This soap fa c to ry  discharges the waste products o f soap and spent lye  d ir e c t ly  in to  the 
storm d ra in  system.

(e) Tanzania D a ir ie s

This fa c to ry  producing 40,000 1 o f  m ilk  from imported m ilk  powder and b u tte r  o i l  s ta rted  
p roduction  in  1980. 100 kg o f b u tte r  are produced d a ily  from fresh  m ilk .

Caustic soda, ch lo rin e  and a phosphate detergents are used fo r  washing tanks and p ipes. 
D a ily  e f f lu e n t is  ISO m3. A waste water treatm ent p la n t has been designed co n s is tin g  o f three 
waste s ta b i l iz a t io n  ponds th a t w i l l  re ta in  water p r io r  to  discharge fo r  105 days.

( f )  Bombo H osp ita l

The Bombo H ospita l s itu a te d  south o f  Ras Kazone w ith in  the confines o f  Tanga Harbour 
empties i t s  e ff lu e n ts  and discharges in to  several se p tic  tanks and soak p it s  which are a t present 
o ve rflow ing . This discharge is  washed in to  the harbour area during  the wet seasons. No plans fo r  
improvement o f f a c i l i t i e s  e x is t .

(g ) Commercial In d u s tr ie s  and Combine L td .

Commercial In du s trie s  and Combine L td . (CIC) is  an in teg ra te d  m il l  where ca rd ing , sp inn ing,
weaving, dying, f in is h in g  and garment making are ca rr ie d  o u t. The p la n t s ta rte d  operations in  
1981 w ith  a capac ity  o f  8 .5 m il l io n  meters o f c lo th  per year. A t p resen t, i t  runs a t  55 to  60% 
ca pa c ity .

CIC consumes 15,000 to  16,000 m3 o f water per month d ischarg ing  an equal amount o f 
e f f lu e n t  in to  a storm water d ra in  th a t f a l ls  in to  the sea south o f  Tanga. The company has 
released a l i s t  o f  chemicals used in  th e ir  process inc lud ing  q u a n tit ie s  used per month, these are :

E fflu e n t ana lys is  ca rr ie d  out by NEMC showed a pH o f 5 .9 , to ta l a lk a l in i t y  70 mg CACO3 
and an unquantified  concentra tion  o f  o rgan ic m atter (permanganate) shown as being very h igh. NEHC 
and the consu ltan t both recommend th a t a water treatm ent p la n t be incorpora ted  in to  the fu tu re  
development plans o f  th is  in d u s try .

2 .2  MUNICIPAL HASTE HATER -  URBAN HASTES

T h ir ty - th re e  percent o f  Tanga is  c u rre n tly  served by a c e n tra l sewage system, the remainder 
being in s ta lle d  w ith  se p tic  tanks. There are no treatm ent f a c i l i t i e s  whatsoever, and raw sewage 
from  the c e n tra l system and th a t emptied in to  the system by s e p tic  tank empties a l l  discharge 
d ir e c t ly  in to  the sea near the je t t y  belonging to  the F e r t i l iz e r  Company. The o u t fa l l  is  s itu a te d  
ad jacent to  prime re s id e n tia l areas.

Starch
Sodium Hydroxide 
Sodium C hloride 
Sodium Carbonate 
A ce tic  Acid 
Ciba-Chrome Dyes 
Helizeran Dyes 
Urea

2,000  kg 
190 kg

3,800 kg
3 kg 

191 1
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The Development Plan fo r  Tanga to  the year 2005 makes p ro v is io n  fo r  sewage treatm ent 
f a c i l i t i e s ,  the type o f  treatment was not known. I t  is  o f  in te re s t to  note, th a t land th a t has 
been zoned fo r  a treatm ent p la n t has already been subdivided and a llo ca te d  as re s id e n tia l p lo ts .

The popula tion  o f  the Tanga region stands a t approximately 300,000 w ith  a 3% annual growth 
ra te . The popula tion  o f  Tanga m u n ic ip a lity  is  140,000, but there is  a movement o f  the popu la tion  
towards the coasta l p la in  and the lowlands adjacent to  i t .  Tanga expects to  have 250,000 
inh ab itan ts  by the year 2005. Considering the le v e ls  o f  p o llu t io n , both urban and in d u s t r ia l,  i t  
is  im perative th a t-  an in teg ra ted  treatm ent system be in s ta lle d  to  p rovide a t le a s t prim ary 
treatm ent and s ta b i l iz a t io n  p r io r  to  d ischarge. The present s itu a t io n  creates a rea l r is k  to  
inshore marine h a b ita ts  and a serious p u b lic  hea lth  r is k .  In ve s tig a tio n s  o f  the le v e ls  o f 
p o llu ta n ts  and th e ir  poss ib le  in fluences on the marine environment w i l l  be discussed in  sec tion  E 
as p a r t o f the A ction  Plan.

2.3 THE PORT OF TANGA

The p o rt o f  Tanga is  the northernmost harbour f a c i l i t y  in  Tanzania capable o f  rece iv ing  
large  ocean going vesse ls. There are an average o f  20 sh ip  movements per month, these d ischarg ing  
con ta ine rized  goods and received s is a l ,  co ffee  and co tton  fo r  tran spo rt to  world m arkets. There 
is  a lso  a dhow harbour se rv ic in g  the loca l trade  along the coast and the is lands  o f  Zanzibar and 
Pemba.

O il and re fin e d  petroleum products are discharged by tanker in to  a standpipe c lose  to  the 
dhow harbour. Small hydrocarbon s p i l ls  have been reported from the discharge process and from the 
anchored vessels. There are no cleaning and d ispers ing  f a c i l i t i e s  a v a ila b le . These would be 
used, i f  made a v a ila b le  and a recommendation to  th a t e f fe c t  w i l l  be made.

The harbour requ ires  p ilo ta g e  which a t present is  provided by an e x p a tr ia te  P ilo t/H a rbo u r 
Master. He is  a lso  responsib le  fo r  the maintenance o f  nav iga tiona l markers and leading  l ig h ts .  
Local vessels in c lu d in g  the tankers requ ire  no p ilo ta g e  a f te r  having entered the harbour three 
tim es. The harbour is  d i f f i c u l t  to  en te r, and the p o te n tia l fo r  grounding e x is ts .

2 .4  OTHER IMPACTS ON THE COASTAL ZONE

S a lt production  is  a major ind us try  associated w ith  mangrove areas in  the United Republic 
o f Tanzania. For the most p a r t, s a lt  works u t i l i z e  the so la r evaporation technique; however, in  
the Tanga region s a lt  is  extracted  by a combustion technique.

The combustion technique is  u b iq u ita r iu s  to  the Tanga region w ith  small a r t is a n a l u n its  
spread over the e n t ire  coasta l area. Each opera tor constructs  pans from corrugated metal ro o fin g  
sheets, 3 to  4 sheets per pan. These are then mounted on earthen supports, and wood is  burned on 
a d a ily  basis fo r  2 weeks, each month corresponding to  the neap tid e s .

At two s ite s  v is i te d ,  76 pans were in  ope ra tion , each pan consumes 7 tonnes o f firew ood per
week to  produce 25 to  30 kgs o f s a lt  per week. On a y e a r ly  bas is , the two areas v is i te d  consume
in  the o rder o f  12,096 tonnes o f  wood to  produce approxim ately 50,000 tonnes o f  s a l t .  The p r o f i t  
margin, a f te r  expenses fo r  fu e l,  wood, s a la rie s  and tran spo rt is  approxim ately 500 TSh per week.

Firewood comes from  two sources, in land  s ite s  such as Dima near Gombero where s e le c tiv e  
c u tt in g  o f  mature hardwood trees is  being c a rr ie d  ou t and in  the mangrove areas a t the mouth o f  
the S ig i R iver where the la rg e r mangrove trees are a lso  s e le c tiv e ly  being c u t.

There is  an associated coasta l e rosion problem created by the discharge o f  logs a t  the
production s i te .  The logs are ro lle d  down the coasta l slope denuding a l l  su rface vege ta tion  over
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wide areas. The ra in s  then erode the slope tra n sp o rtin g  te rrigenous sediments to  the back 
mangrove areas.

I t  has been estimated th a t these operations have consumed the equ iva len t o f  25 to  30 years 
o f  firewood otherw ise destined fo r  use as firewood in  the Tanga reg ion . A s o lu tio n  to  th is  impact 
would be to :

in troduce dem onstra tion^so la r p roduction u n its  using lo c a l ly  a v a ila b le  m a te ria ls  a l l  o f 
which have been id e n t if ie d  and create  an in fo rm a tion  d issem ination system fo r  cu rren t 
operators;

tig h te n  up fo re s try  logging regu la tions  and in s t i t u te  c o n tro ls ;

phase ou t the cu rren t combustion techniques as s o la r production u n its  are in s t itu te d  and 
operating su ccess fu lly ;

zone back mangrove areas fo r  s a lt  p roduction and pan co n s tru c tio n ; and

provide an in fo rm a tion  bookle t fo r  producers inc lu d ing  co ns truc tio n  techniques, possib le  
marketing a lte rn a tiv e s , and encouraging co -opera tive  ventures among e x is t in g  opera tors.

3. PRIORITIES FOR MANAGEMENT AS DEFINED BY TANGA REGIONAL 
AND DISTRICT OFFICERS

At the request o f  the co nsu ltan t, reg ional and d is t r i c t  o f f ic e rs  were requested to  id e n t ify  
what in  th e ir  op in ion  were the foremost problems needing a tte n tio n  w ith in  the context o f a 
management plan fo r  coasta l resources. P r io r i t ie s  were id e n t if ie d  as fo llo w s :

F ishe ries  Sector

(a ) Explosive F ish ing

to  implement an e ffe c t iv e  p a tro l system;

to  in i t ia t e  f is h e r ie s  extension programmes fo r  f is h e r ie s  o f f ic e rs  and f is h e r ie s  
p ro tec tio n  u n its ;

to  in i t ia t e  educational p u b lic  awareness programmes on a l l  m atters re la t in g  to  the 
marine environment; and

to  id e n t ify  and co n tro l sources o f  dynamite.

(b ) L e g is la tio n

to  amend e x is t in g  le g is la t io n  to  make prosecution e a s ie r. In the Tanga reg ion  
prosecutions have been unsuccessful, the la s t  case took two years to  come before the 
courts and a small f in e  was imposed.

(c ) Water P o llu tio n

to  reduce the le v e ls  o f p o llu t io n ;  and

to  fo rce  e x is t in g  in d u s tr ie s  to  be responsib le  fo r  th e ir  e ff lu e n ts .
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(d ) Mangrove C u tting

to  stop a l l  unregulated mangrove c u tt in g  and enforce e x is t in g  laws; and 

to  develop an educational programme and general p u b lic  awareness program ».

Recomnendations

The problems o f Tanga region have been discussed and th e ir  e ffe c ts  on the marine environment 
and coasta l resources assessed. Based on th is  and the w illin g n e ss  o f Tanga o f f i c ia ls  to  ac t on
recommendations, the region w i l l  be proposed to  form p a rt o f a P i lo t  Management Zone in  which the
a c t iv i t ie s  presented in  the Action Plan w i l l  be implemented and amended as necessary (Section  E).

4. MARINE RESERVES AND PROTECTED AREAS
Follow ing the re s u lts  o f  thé survey, i t  is  the op in ion  o f  the consu ltan t th a t the proposed

Tanga Coral Gardens Marine Reserve no longer warrants implementation. Furthermore, the survey 
fa i le d  to  id e n t ify  s u ita b le  areas fo r  specia l p ro te c tio n .

An inventory  o f  marine resources and h a b ita ts  o f  the region contained in  the Action  Plan 
w i l l  id e n t ify  areas s u ita b le  as genetic  reserves and pro tected  areas w ith  the view th a t these may 
serve as genetic  pools fo r  the rese ttlem ent o f  damaged areas and improve the f is h e r ie s  p o te n tia l 
o f  a rtis a n a l f is h in g  grounds. The necessary le g is la t io n  to  enact such s ite s  when id e n t if ie d  
a lready e x is ts .

* * *
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ANNEX II 

REPORT ON THE COAST REGION
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INTRODUCTION

The Coast reg ion (Figure 1, annex X) extends from the southern border o f  the Tanga region 
to  the north  to  Samanga in  the south where i t  borders w ith  the L in d i reg ion . Contained w ith in  the 
Coast reg ion  is  the Dar es Salaam region encompassing Dar es Salaam urban area and coastwise to  
the m idpo in t between Dar es Salaam and Bagamoyo, and the m idpo in t between Ras Ndege and Ras Buyuni.

The Coast reg ion receives the Wami, Ruvu and R u f i j i  r iv e r s ,  each d ra in in g  a separate 
watershed (F igure 14, annex X). The Ruvu, Wami and R u f i j i  basins toge ther d ra in  an area o f 
approxim ately 250,290 kn?, w ith  the R u f i j i  basin c o n tr ib u tin g  to  71% o f th is  area.

The emergent p le is tocene coast is  va ried  w ith  sand s p its ,  mangroves, fr in g in g  and patch 
re e fs , is la n d s , banks and major d e lta ic  fea tures w e ll represented.

There are three urban centers, Bagamoyo and K isu ju  on the mainland o f  Tanzania and 
K ilin d o n i on Mafia Is land .

The survey o f  the Coast reg ion included a rep resen ta tive  sample o f  a l l  marine environments 
observed on the ground. The R u f i j i  Oelta area was observed from the a i r  on an o v e r f l ig h t  to  Songo 
Songo Is land  and K ilwa Masoko to  assess the p o te n t ia l impact o f  a planned gas f ie ld / in d u s t r ia l  
complex.

1. MARINE ENVIRONMENTS

Representative examples o f  a l l  h a b ita ts  found on the mainland coast and around the o ffsh o re  
is lands were observed and th e ir  cond itions  assessed. The areas observed from north  to  south 
included Mbegani, the coastal area from Ras Ndege to  Ras Buyuni, Sakuti Is lands, Kwale, Koma, 
Mafia and Chole Bay.

1 .1. CORAL REEFS

(a) Mbegani

Status

Mbegani Bay cons is ts  o f  an extensive mangrove system fron te d  by a s ta b le  sand dune s p it  
unique to  the Tanzania l i t t o r a l .  The bay is  shallow  w ith  numerous small is lands which are densely 
covered by mangroves. The shore is  steep and covered by coconut palms. There are no co ra l re e f 
form ations in  the bay, but to  seaward o f i t  is  an extensive patch re e f system.

Impacts

The area to  the north  o f  Mbegani towards Pangani is  one o f the prime prawn f is h in g  grounds 
o f Tanzania. Vessels from the Tanzania F ish ing  Company (TAFICO), the Bagamoyo F ish ing  Company 
(8AFIC0) and the Zanzibar F ish ing  Company (Z»riC0) a l l  f is h  th is  area where p o te n tia l has not been 
adequately assessed. The breeding s ite s  fo r  th is  stock have not been id e n t if ie d ,  but i t  seems 
l ik e ly  th a t Mbegani Bay and mangrove complex may have a ro le  in  stock c y c lin g . Catch s ta t is t ic s  
are presented in  ta b le  3 & 4 annex IX. The extensive  patch re e f system is  under intense a rtis a n a l 
f is h in g  pressure and sub ject to  explosive f is h in g  re s u lt in g  in  damage such as th a t p re v io u s ly  
described in  the Tanga reg ion.
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P o te n tia l f o r  recovery

Since no m ajor ree f form ations were observed a t th is  s i te ,  i t  is  d i f f i c u l t  to  assess the 
degree o f damage caused by f is h in g  pressure, both a rtis a n a l and commercial and by exp los ive  
f is h in g  techniques. The area does present a unique range o f hab ita ts  and as such is  a prime 
lo c a tio n  fo r  cons ide ra tion  as a marine reserve . The patch re e fs  and rock ree fs  seen have low 
d ens ity  cover, the major h a b ita t being seagrass beds and mangrove fo re s ts .

(b) Ras Ndege to  Ras Buyuni

The coast from Ras Ndege to  Ras Buyuni running in  a north-south  a x is  cons is ts  o f  a
p le is tocene  co ra l p la tfo rm  backed by a coasta l slope w ith  numerous beaches fron te d  by patch re e f
fo rm ations. The cu rren t runs in  a n o rth e r ly  d ire c t io n  a t approximately 3 1/2 to  4 knots ca rry in g  
a heavy sediment load.

Status

A rtisa n a l f is h in g  pressure was nominal w ith  few fis h in g  v il la g e s  seen. Most f is h in g  
a c t iv i t y  was from the shore by beach se in ing  and hand lin e s .

Small farm holders on the coasta l slope have deforested areas fo r  a g r ic u ltu re . These areas
have since eroded to  the beach w ith  an associated degree o f  beach erosion v is ib le  as w e ll.  The
beach has been eroded to  expose the p le is tocene  co ra l bedrock.

Ras Buyuni cons is ts  o f  a mangrove covered peninsula w ith  an extensive f r in g in g  high energy 
re e f fo rm ation fro n t in g  i t .  There is  a small lagoon between the re e f and the mangrove area. I t  
was not possib le  to  see th is  re e f, bu t from depth soundings i t  was found to  be steep to  the 10
fathom l in e  being a short d is tance 20 to  50 m from the re e f c re s t.

Ras Buyuni w ith  i t s  ree f and mangrove form ations seem to  in fluence  the coastw ise tra n sp o rt 
o f  suspended sediments o r ig in a t in g  from the R u f i j i  watershed. Dense sediment concentra tions were 
seen a t Ras Buyuni w ith  complex c irc u la t io n  pa tte rns  and vortexes v is ib le .  This accumulation and 
concentra tion  o f  sediments was ground proved from observations made on a s a t e l l i t e  photograph 
(F igure  18, annex X).

I t  can be assumed th a t the re e f and peninsula are crea ting  lo ca lize d  c irc u la t io n  pa tte rns  
th a t feed sediment to  the mangrove and back re e f areas thus s ta b i l iz in g  and extending them and
th a t a complex ecosystem in te r lin k a g e  e x is ts  here. Furthermore, the p o s s ib i l i t y  e x is ts  th a t
coasta l s t a b i l i t y  northwards towards Ras Ndege is  maintained by the Ras Buyuni complex.

Impacts

Mater depths in  the back re e f areas were approximately ,1m and the area is  under in tense 
f is h in g  pressure by ambulent a rtis a n a l fisherm en.

Recommendations

Ras Buyuni is  an area th a t is  a lready pro tected  due to  i t s  considerable mangrove cover. 
The area requ ires  fu r th e r  in v e s tig a tio n  and the fo re s t reserve area should be extended to  inc lude  
the o f f - ly in g  re e fs , Buyuni Bay and the  area towards Ras Pembamnasi to  the n o rth . The l im i ts  are 
g iven in  f ig u re  18, annex X.

(c )  Ras Buyuni to  Koma Is land

Southwards o f  Ras Buyuni, the  coast arcs westwards to  form Buyuni Bay, (F igure  18, annex X) 
then southwards to  the R u f i j i  D elta  and the southern l im i ts  o f  the Coast reg ion a t Samanga.
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Status

The coastwise course fo llow ed in  the survey was w ith in  the sediment plume emanating from 
the northern  d e lta ic  regions o f the R u f i j i  R iver. The coast is  covered by in te rm itte n t mangrove 
stands in terspersed by coconut p la n ta tio n s  and rea ffo res ted  casuarina stands.

To seaward are dense seagrass beds composed m ainly o f  T h a lla s s ia . Thai1assodendrum. and 
Zostera . Patch ree fs  are in frequen t and not expected due to  the h igh sediment and - tu rb id ity  
le v e ls .

Several small is le ts  were seen, these being North Fanjove, Sakuti and Kwale. North Fanjove 
and Kwale are p le is tocene  cora l p la tfo rm s covered by dense vege ta tion , on the la t t e r  are a lso  
dense mangrove fo re s ts  to  the north  and south o f  the is la n d . These two is lands and the Sakuti 
banks have sand accumulations o f  terrigenous o r ig in .  Koma Is land to  the south o f  Kwale has a 
s im ila r  s tru c tu re , bu t here the mangrove areas are reduced. No c u tt in g  was apparent.

Impacts

Both Kwale and Koma have la rge  f is h in g  settlem ents w ith  the former having a denser 
popu la tion  and mixed a g r ic u ltu re  o f  ro o t crops and goat herding.

A rtisa n a l fishermen have constructed fix e d  traps throughout the in te r t id a l  area from Ras 
Buyuni to  Samanga. The dens ity  o f  f is h  traps is  high w ith  3 to  4 traps  erected from the high t id e
l in e  to  the low water sp ring  le v e l.  An average o f 21 fix e d  traps were counted in  a 1 km area.

(d) Koma Is land  to  M afia Is land  -  K ilin d o n i

Status

Sediment loads from the R u f i j i  were no longer apparent 7 nm o ffs h o re . There were no cora l 
re e f fea tu res between Koma Is land  and the ree fs  o f f  K ilin d o n i in  M afia . These ree fs  are 
predom inantly shallow  patch ree fs  o f  low d iv e rs ity  and cover. Towards shore,the  bottom banks 
cons is ts  o f shallow sandy areas covered in  T ha llass ia  and Zostera.

K ilin d o n i does not q u a lify  as a harbour. Yet, a l l  goods coming to  Mafia are brouqht in  by
dhows, th is  includes p e tro l and d iese l transported in  drums. The town o f K ilin d o n i stands away 
from the shore line  and apa rt from the s p illa g e  o f d iese l a t a storage tank o f f  the beach, there 
are no v is ib le  p o llu t io n  problems. Urban wastes are contained in  cessp its  and p i t  la t r in e s ;  there 
was no sewage o u t f a l l .

Impacts

The ree fs  to  the north  o f  K ilin d o n i towards Ras Mkumbi in  the north  are sub ject to  
a r tis a n a l f is h in g  pressure and exp losive  f is h in g  has been reported. Coral cover is  adequate a t 25 
to  30% w ith  some ju v e n ile  P oc illopo ra  spp. and Acropora spp. seen. Coral cover has been fu r th e r  
damaged through the use o f a rtis a n a l stone anchors.

(e) Chole Bay

The cora l re e f,  mangrove and seagrass bed areas o f Chole Bay (F ig  7, annex X ), Juani Is land  
southwards toward T u tia  Reef are included in  the declared Chole Bay Marine Reserve.

Status

The re e f s tru c tu re s  o f  Chole Bay were inves tiga ted  as were the mangrove stands bordering 
the e n t ire  coasta l s t r ip  contained by the bay. The ree fs are o f  good d iv e rs ity  w ith  32 genera
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observed. The dominant species were the A c ro p o riid s . Reef s tru c tu re  is  unique and cons is ts  o f 
is o la te d  patches on p le is tocene co ra l substra te  r is in g  to  w ith in  1 m o f the surface a t low water 
sp rings.

Impacts

There was no observed damage th a t could be a ttr ib u te d  to  exp los ive  f is h in g ,  but the 
s c a rc ity  o f  f in f is h  species supported the view th a t the area is  being overfished  using t ra d it io n a l 
a rtis a n a l techniques. D is t r ic t  o f f ic ia ls  reported th a t exp los ive  f is h in g  was common to  the area.

The ree fs  to  the south, inc lu d ing  T u tia  Reef were not inves tiga ted  due to  p re v a ilin g  
weather c o n d itio n s , but i t  has been re ce n tly  reported (November 1987) th a t the re e f a t  T u tia  has 
been severe ly damaged to  the west, w ith  the eastern and southern more exposed fro n ts  remaining 
r e la t iv e ly  undamaged. This remains to  be confirmed.

The shallow  bank area between Mafia and the o f f - ly in g  is lands o f Juani and Chole is  a 
sunken p la tfo rm  now covered by iso la te d  co ra l fo rm ations. Water flo w  due to  t id a l  cu rren ts  is  very 
high ensuring good tran spo rt and turnover o f  n u tr ie n t m a te r ia l. Corals appeared to  be in  good 
co n d it io n , but f in f is h  species were scarce confirm ing  the observed heavy a rtis a n a l f is h in g  
pressure.

1.2 MANGROVE AREAS

Mangrove cover was observed on the is lands o f  Kwale and Koma, from Ras Buyuni to  the R u f i j i
D e lta , Mafia a t Chole Bay, Mbegani and the Ruvu D e lta .

On the is lands inc lu d ing  the mangrove areas o f M afia , no serious c u tt in g  was observed.
Five species o f  mangrove were observed a t Chole Bay and south o f  Ras Mkumbi fo llo w in g  normal
successional pa tte rns from shore to  the seaward edge.

A t p resen t, d is t r i c t  o f f ic ia ls  on Mafia have no p o lic y  to  fo llo w  regarding mangroves and 
would not be aware o f c u tt in g  should th is  be c a rr ie d  ou t.

The m ajor mangrove areas o f the R u f i j i  D e lta  covering a reported 1,000 km? were observed 
during  an o v e r f l ig h t  o f the d e lta  area. C utting  o f  mangrove fo re s ts  was seen towards the in te r io r  
where fo re s t areas have been cleared to  make room fo r  r ic e  production .

A t p resent, i t  is  i l le g a l  to  c le a r fu r th e r  areas fo r  th is  purpose w ithou t a licen ce , but 
e x is t in g  areas in  iso la te d  loca tion s  seem to  be expanding since enforcement o f c o n tro l regu la tions  
are d i f f i c u l t  to  exerc ise .

S a lt production u n its  were observed towards the south, a l l  bu t one o f  these had been 
in s ta lle d  in  back areas not re q u ir in g  c le a r in g , the remaining u n its  had been s ite d  in  an area 
p re v io u s ly  c leared o f  mangrove fo re s t.

Reports from workers a t the U n ive rs ity  o f  Dar es Salaam in d ic a te  th a t p e s tic id e  use in  the 
d e lta  r ic e  production  areas is  high w ith  unspec ified  volumes o f DOT and organochlorides app lied  a t 
frequent in te rv a ls .  Further in v e s tig a tio n  are requ ired  to  assess the long term e ffe c ts  o f  th is  
p ra c tic e  and determine whether o the r inse c t c o n tro l options e x is t which could be made a v a ila b le  to  
the areas' r ic e  producers.

The R u f i j i  Basin inc lu d ing  the mangrove areas contained a t  the d e lta  come under the 
ju r is d ic t io n  o f  the R u f i j i  Basin Development A u th o r ity  (RU8ADA). The e x c e lle n t work ca rr ie d  out 
by th is  p a ra s ta ta l should be in  accordance w ith  the general management plans fo r  the reg ion and to  
th is  end, c lose  l in k s  should be maintained between RU8ADA, the Tanzania F ores try  D iv is io n  o f  the 
M in is try  o f  Natural Resources and NEMO.



-  20 -

Recommendations

The mangrove cover o f  the Coast reg ion has not been adequately inve n to ried . This needs to  
be c a rr ie d  out to  assess the cu rre n t economic p o te n tia l o f th is  area, to  is o la te  mangrove stands 
recognized as b e n e fic ia l to  coasta l s t a b i l i t y  and those recognized as im portant fo r  the 
maintenance o f commercial species in  p a r t ic u la r  Penaeus in d icu s , Penaeus monodon, the main prawn 
species landed a t the Bagamoyo and the R u f i j i  grounds.

1.3 FISHERIES

A rtisa n a l f is h in g  is  an im portant a c t iv i t y  o f  the coasta l populations o f the reg ion , but 
the sec to r is  experiencing a reduction  in  the number o f  reg is te red  a rtis a n a l fishermen and catch. 
The area a lso  conta ins the two main prawn f is h in g  grounds in  the United Republic o f  Tanzania, 
these being, Bagamoyo and areas adjacent to  the R u f i j i  D e lta .

Data from the S ta t is t ic s  Gathering Programme o f the Tanzania F ishe ries  D iv is io n  o f the
M in is try  o f  Natural Resources and Tourism in d ic a te  th a t there has been a s h i f t  away from 
g i l l - n e t t in g  operations towards sh a re -ne ttin g  operations in d ic a tin g  g rea te r e f fo r t  app lied  to  
catching high value pe lag ic  species. Table 3, annex IX , shows the breakdown o f gear and the 
number o f  fishermen fo r  the years 1984 and 1985.

A Kenyan based f is h in g  company has been licensed to  f is h  the R u f i j i  grounds and repo rted ly  
is  doing so su ccess fu lly . A problem e x is ts  here in  th a t the ground has been le t  to  a fo re ign  
ope ra to r p r io r  to  any stock assessment. The fo u r vessels operated by the company are f is h in g  an 
average o f  21 days per month and according to  f is h e r ie s  d iv is io n  sources, may be landing up to  
1 tonne o f  prawns per hau l. These fig u re s  are acceptable i f  the R u f i j i  stock is  considered 
v ir g in .  Inconsistencies have a risen  as to  the methods employed by the company and should be duly 
inve s tiga te d  by the Tanzania F ishery D iv is io n . The agreement w ith  the company a lso  s tip u la te d  
th a t the catch w i l l  be made a v a ila b le  to  the loca l coasta l popu la tion . At p resent, th is  is  not 
tak ing  p lace. Current lice n s in g  procedures and fees payable by the licensee should be reviewed.
The revenue in  fo re ig n  exchange earned could then be app lied to  f is h e r ie s  development p ro je c ts  and
upgrading the a rtis a n a l f is h e r ie s .

Recommendations

I t  is  im perative th a t the R u f i j i  prawn stock be assessed, th a t spawning grounds and nursery 
areas be id e n t if ie d  and iso la te d  and where they are in  close assoc ia tion  w ith  mangrove fo re s ts , 
th a t the a d jo in in g  mangrove area be included in  the pro tected area. That the lice n s in g  procedures 
o f  fo re ig n  vessels be in  accordance w ith  accepted p rac tices  where the opera to r pay a fixe d  
percentage o f the value o f the stock in  the form o f a licen ce .

A stock assessment can be ca rr ie d  ou t during  commercial operations using simple length 
frequency re la tio n s h ip s  and c u rre n tly  a v a ila b le  FAO prawn stock assessment computer programmes.

E x is tin g  le g is la t io n  empowers the Tanzania M in is te r  o f Natural Resources and Tourism to  
declare  closed areas and seasons i f  necessary.

1.4 OTHER FISHERIES

At p resent, there  is  an unregulated in c id e n ta l tu r t le  fis h e ry  being ca rr ie d  out in  the 
Coast reg ion  and Mafia Is land in  p a r t ic u la r .  Capture o f  a l l  marine t u r t le  species is  i l le g a l ,  
however, enforcement is  d i f f i c u l t .  Mafia D is t r ic t  O f f ic ia ls  suggest th a t the e x is t in g  le g is la t io n  
provides inadequate guidance to  f is h e r ie s  o f f ic e r s  and should be reviewed.
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The lo b s te r  f is h e ry  is  extensive  and c a rr ie d  out by loca l a rtis a n a l fishermen and small
sca le  commercial operators from Oar es Salaam. There are no regu la tions  concerning th is  f is h e ry ,
and no stock assessments have been c a rr ie d  o u t.

In M afia , there  are seven licensed s h e ll c o lle c to rs  who may a lso  hold licences fo r
c o lle c t io n  o f  e d ib le  H olo thurian (Sea Cucumber) species. Both o f these items are p r im a r ily  fo r
the export market and are unregulated. Severe damage to  cora l areas can be a ttr ib u te d  to  the
form er.

The e x tra c tio n  o f  cora l species fo r  trade and export was not seen on Mafia o r in  the Coast 
reg ion , but the removal o f  massive frame b u ild in g  co ra ls  o f  the Pori tes spp. and Pavona spp. was
seen. This co ra l is  e ith e r  burned to  produce lim e o r is  broken to  be used as aggregate m ateria l
in  co n s tru c tio n . I t  is  the view o f the consu ltan t th a t th is  p ra c tice  is  unnecessary in  view o f 
the existence o f a p le is tocene co ra l bedrock from which aggregates can be quarried .

2. URBAN AREAS AND SOURCES OF POLLUTION
There are no la rge  urban areas in  the Coast reg ion , the main coastal se ttlem ents are: 

Bagamoyo, Kisarawe and K ilin d o n i on M afia .

Each o f  these towns is  a d is t r i c t  cente r p r im a r ily  supplying loca l populations w ith  goods 
and se rv ices . There are no major in d u s tr ia l developments but small scale in d u s tr ie s , m ain ly  metal 
work and soap production have been developed. The scale o f  operations and the lo ca tio n  o f  these 
u n its  have not created a p o llu t io n  problem.

Mafia Coconuts L td .

The in teg ra te d  coconut p la n ta tio n  processing p la n t and d a iry  farm is  the major employer on 
M afia. The process uses a l l  pa rts  o f  both the coconut and the palm to  produce f ib re ,  o i l ,  c a t t le  
feed, tim ber and charcoa l. The by-products are spread away from watercourses and are mainly 
residues, from the f ib re  separation process.

A d a iry  has been in s ta lle d  producing b u tte r  and cheese from fresh  m ilk . No data was given
fo r  e f f lu e n t discharged from the d a iry  p la n t. These w i l l  m ainly be washing compounds in  small
q u a n tit ie s  discharged d ir e c t ly  to  a watercourse leading  to  the beach.

TANESCO operate a generating s ta t io n  from w ith in  the Mafia Coconuts compound. Spent o i ls  
are dumped ou ts ide  a perim eter fence and these have permeated the ground and are flo w in g  v ia  a 
small watercourse to  a d ried  stream bed a t the bottom o f a v a lle y . I t  is  expected th a t during  the
ra ins  th is  accumulating o i ly  deposit w i l l  be transported  to  the sea some 500m away.

3. PRIORITIES FOR MANAGEMENT AS DEFINED BY MAFIA REGIONAL AND DISTRICT OFFICERS

At the request o f  the co n su lta n t, reg iona l and d is t r i c t  o f f ic e rs  were requested to  id e n t ify  
what in  th e ir  op in ion  were the foremost p r io r i t ie s  re q u ir in g  a tte n tio n  w ith in  the con text o f a 
management p lan , fo r  the coastal resources. The p r io r i t ie s  were id e n t if ie d  as fo llo w s :

-  to  extend the l im its  o f  the declared marine reserve a t Chole Bay to  inc lude the is land  
o f Bwejuu, the re e f form ations to  the south o f  Mafia and the southern coast o f  Mafia;

-  to  in s t i t u te  an educational programme fo r  a rtis a n a l fishermen and make gear a v a ila b le  a t 
nominal co s t;
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-  to  strengthen le g is la t io n  to  combat exp los ive  f is h in g . I t  is  o f  in te re s t to  note th a t 
Mafia D is t r ic t  has successfu lly  prosecuted fishermen using exp los ive  f is h in g  techniques and 
p resen tly  hold th ree  o ffenders. They have a lso  confisca ted  dynamite, p la s t ic  exp los ive  and
b la s tin g  caps. A reduction  in  explosive f is h in g  was reported fo llo w in g  the a rre s ts ; and

-  to  make su rve illa n ce  vessels a v a ila b le .

Recommendations

Marine Resources o f the Coast reg ion are va ried  and fo r  the most p a rt not under heavy 
pressure. The main impact being th a t o f  a rt is a n a l f is h in g  and exp los ive  f is h in g . The p r io r i t ie s
defined by d is t r i c t  o f f ic e rs  are catered fo r  in  the Action  Plan, which i f  adopted, w i l l  address
these s e q u e n tia lly  as each defined phase is  implemented.

4. MARINE RESERVES AND PROTECTED AREAS

The re s u lts  o f the survey have id e n t if ie d  three areas which could be declared marine
reserves and pro tected  areas. These are the:

-  proposed Mbegani Marine Protected Area;

-  proposed extension o f  the Ras Buyuni c losed mangrove fo re s t area to  include the o ffsho re
ree fs  and Ras Buyuni Bay; and

-  proposed extension o f  the Chole Bay -  T u tia  Reef declared a marine reserve to  include 
the ree fs  south o f  Mafia and Bwejuu Is land .

The proposed areas would be zoned in  accordance w ith  the d ire c t iv e s  presented in  the
Action  Plan. Other areas su ita b le  fo r  prom ulgation as reserves would be id e n t if ie d  during  the 
course o f a q u a n tita t iv e  resource and h a b ita t inven to ry  to  be executed as p a rt o f  the i n i t i a l  
phases o f the Action  Plan and these should inc lude  id e n t if ie d  prawn breeding and nursery areas a t 
both the R u f i j i  and Bagamoyo grounds which would be zoned as closed areas in  accordance to  the 
Action  P la n .

* * *
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ANNEX III 

REPORT ON THE DAR ES SALAAM REGION
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INTRODUCTION

Dar es Salaam (F igure  1, annex X) is  bounded to  the north  by the reg iona l demarkation l in e  
w ith  the Coast reg ion and to  the south w ith  the Coast reg ion a t the m idpo int between Ras Ndege and 
Ras Buyuni.

Though the sm allest o f the coastal reg ions, i t  conta ins the la rg e s t urban and in d u s tr ia l 
complex in  the United Republic o f Tanzania. There is  a lso  a serious in d u s tr ia l and urban 
p o llu t io n  problem, heavy a rtis a n a l f is h in g  pressure by both t ra d it io n a l and exp los ive  techniques, 
w e ll estab lished  to u r is t  f a c i l i t i e s ,  gazetted marine reserves, a major harbour complex and a 
petroleum re fin e ry .

The survey o f the Dar es Salaam region included rep resen ta tive  examples o f  is land  and bank 
ecosystems, mangrove stands, coasta l features inc lud ing  the harbour area and the major e f f lu e n t 
discharge p o in ts .

1. MARINE ENVIRONMENTS

1.1 CORAL REEFS

(a) Fungu Yasin

A gazetted marine reserve cons is ting  o f  a sand bank d ry ing  to  3 m a t low water sp rings . To 
the north  the bank slopes ra p id ly  to  25 m w ith  no co ra l o r  a lg a l cover due to  s h if t in g  sediments. 
To the east is  a w e ll developed fr in g in g  re e f system extending 1.8 nm to  the south. The ree f 
c re s t is  exposed a t low tid e s  and devoid o f co ra l cover, the d ry ing  back re e f is  covered by U lva. 
Sargassum and Sonneratea spp. F ish ing pressure is  heavy and explos ive  f is h in g  has been observed. 
Coral cover is  extrem ely poor a t 25%, and re e f associated f in f is h  fauna is  dep leted.

(b) Mbudya Is land

A gazetted marine reserve co ns is ting  o f  a p le is tocene  cora l is land  covered in  brush, palms 
and re ce n tly  p lanted casuarina groves. Recreational f a c i l i t i e s  fo r  v is i t in g  res iden ts  and 
to u r is ts  have been erected. These cons is t o f  beach s h e lte rs , a small bar, open k itchen  f a c i l i t i e s  
and p i t  la t r in e s .

The is land  is  fron ted  by a high energy f r in g in g  re e f w ith  back ree f form ations dominated by 
Acropora spp. The f is h in g  pressure in  the area is  very heavy, and exp losive  f is h in g  is  common. 
This and in d isc rim in a te  anchoring have resu lted  in  a serious degradation o f  co ra l cover. No co ra l 
recru itm en t was seen. Damaged areas have been reco lon ized by a dense cover o f  A lcynorian cora l 
species and lu x u r ia n t a lg a l growth. Reef associated f in f is h  stocks are ra re , but seasonal 
f lu c tu a tio n s  in  d ens ity  have been reported. This was not obvious during  the survey. In a d d it io n  
to  those impacts noted, co ra l cover has been fu r th e r  reduced by in d isc rim in a te  c o lle c t in g  by 
to u r is ts .  There is  no in fo rm ation  a v a ila b le  to  to u r is ts  id e n t ify in g  Mbudya as a marine reserve 
and no regu la tions  regarding what a c t iv i t ie s  they are perm itted  to  enjoy w h ils t  on the is la n d .

P o te n tia l f o r  recovery:

The is land  is  a m ajor a t tra c t io n  to  to u r is ts  re s id in g  a t the beach h o te ls  on the mainland o f 
Tanzania fro n tin g  i t ,  however, the co nd itio n  o f  the marine environment and the degradation o f  the 
te r r e s t r ia l  ecosystem through care less use has a ffe c te d  both the a t t ra c t io n  and the coasta l 
s t a b i l i t y  o f  the is la n d . The regu la tions  e x is t ,  w ith in  the F isheries Act a pp licab le  to  marine 
reserves, to  co n tro l a c t iv i t ie s  and p ro h ib it  a l l  f is h in g  a c t iv i t ie s  on the is la n d . I f  the
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reg u la tion s  were enforced, the co ra l fauna would recover by the c o lo n iza tio n  o f  ju v e n ile  
s c le ra c t in ia n  species. Coral cover was estimated a t 20 to  25% w ith  26 genera represented.

(c ) Bongoyo Is land

S ituated  to  the north  o f Ras Kankadya and elongated on a northw est, southeast a x is , the 
is la n d  is  fron te d  to  the east (windward) by a d issected f r in g in g  re e f system w ith  she lte red  ree fs 
o f  v a ria b le  s tru c tu re  to  leeward.

The dominant co ra ls  are the Acropora spp ., P la tygyra spp., Galaxea clavus and massive
Pori tes spp. Coral genera are w e ll represented, but damage to  the leeward less exposed sides o f
the is lan d  is  extens ive . Coral cover is  estimated a t 10 to  15%.

Bongoyo Is land  is  a gazetted marine reserve, but no a c tion  has been taken to  enforce th is .
A request has re c e n tly  been subm itted to  NEMC to  construc t a day camp fo r  to u r is ts  and v is i to r s  
s im ila r  to  th a t a t Mbudya Is land . A dec is ion  is  pending and w i l l  be taken in  view o f the  re s u lts  
o f  a q u a n tita t iv e  survey to  be c a rr ie d  ou t by a m u lt i-d is c ip lin a ry  team assessing the  present 
cond itions  o f  the ree fs  and is lands in  the Dar es Salaam region from Ras K irim oni to  Ras Ndege and 
assess the impact due to  exp los ive  f is h in g .

(d ) Msasani Bay to  Ras K irim oni

The area from Msasani Bay in  the south to  Ras K irim oni in  the north  is  fron ted  by a beach 
broken occas iona lly  by p le is tocene  co ra l outcrops. I t  is  a major re s id e n tia l area w ith  luxury  
houses and to u r is t  beach ho te ls  constructed over approxim ately 80% o f the fron tage . To seaward is  
an extensive seagrass bed dominated by Thalassodendron spp. in te rspersed  by patch ree fs  o f 
massive Pori tes spp. and o the r lesse r species, p r im a r ily  P oc illopo ra  spp ., Glaxea spp., Montipora 
spp. and Acropora spp.

The area contained by Msasani Bay to  the south and north  towards Ras K irim oni in c lu d in g  the 
is lands o f  Bongoyo, Mbudya and Fungu Yasin is  subjected to  continuous exp los ive  f is h in g .  Up to  
th ree  impacts per hour have been recorded, tak ing  place during the morning. Fishermen in  ngalawas 
(o u tr ig g e r canoes) and small dhows d r i f t  s low ly  w h ile  a d iv e r in  the water locates a concentra tion  
o f  f is h .  Other d ive rs  then en te r the water and form a loose r in g  some 20 to  30 m from the f is h .  
An exp los ive  charge is  dropped on the f is h  which are then co lle c te d  by the d iv e rs . The co lle c te d  
f is h  are then loaded on to  a second vessel and presumably• taken to  a landing s i te  fo r  sa le . 
Explosive f is h in g  is  being ca rr ie d  out openly during  d a y lig h t hours in  close p ro x im ity  to  
re s id e n tia l areas. Action  is  seldom taken to  prevent th is  a c t iv i t y .

A small watercourse enters the bay a t Kunduchi, and a la rge  accumulation o f sand banks have 
appeared a t the r iv e r 's  mouth. A recent survey commissioned by NEMC (bu t not y e t released) 
suggests th a t the sand bank form ations are the re s u lt  o f  sand and aggregate e x tra c tio n  operations 
in  areas adjacent to  the r iv e r .  Observations o f  beach dynamics, as suggested by cu rre n t beach 
fo rm ations, and recent a e r ia l photographs (June, 1987) suggest th a t cu rre n t pa tte rns  in  Msasani 
Bay and northwards to  Ras K irim oni have been in fluenced by the b u ild -u p  o f  the banks a t  Kunduchi 
re s u lt in g  in  a serious beach erosion problem. The bank form ations seem to  suggest th a t coastwise 
cu rren ts  are vo rtex ing  a t  the bank thus impeding the coastwise tra n sp o rt o f  beach m a te r ia l. 
L ikew ise, sediments moving northwards from Msasani Bay are trapped by the banks and hence do-not 
feed the beaches north  o f  K u n d ir l.i.

(e ) Ras Kankadya to  Ras Ndege

The area from Ras Kankadya to  Ras Ndege includes ou te r and inn e r Makatumbe and ou te r and 
inn e r Sinda Is lands . The area represents a poo rly  developed fr in g in g  re e f system fro n t in g  the 
coast from Oar es Salaam and the most serious le v e ls  o f  p o llu t io n  both urban and in d u s t r ia l in  the 
United Republic o f  Tanzania.
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The marine environments were not observed during  th is  survey, but the harbour area and 
e ff lu e n t discharge p o in ts  were seen. The is lands and ree fs  south o f  Dar es Salaam w i l l  be 
assessed q u a n t ita t iv e ly  from January to  May, 1988. The re s u lts  o f  th is  survey w i l l  be d ir e c t ly  
a pp lica b le  to  the fo rm u la tion  o f  an Action  Plan and w i l l  id e n t ify  programmes to  be in i t ia te d  in  
the Dar es Salaam reg ion .

1.2 MANGROVE AREAS

Two mangrove areas were id e n t if ie d  in  the Dar es Salaam reg ion . The f i r s t ,  a v e s t ig ia l 
mangrove stand a t Kunduchi has been severely cu t back. Continued c u tt in g  fo r  lo ca l use is  fu r th e r  
reducing what trees  remain. The second, in  the inner harbour o f Oar es Salaam is  in  b e tte r  
co n d itio n  w ith  la rg e r  specimens and g rea te r d iv e rs ity  (3 species counted), but these mangroves are 
sub ject to  continuous chron ic p o llu t io n  by urban wastes flow ing  in  from the Yembo R iver, chemical 
wastes from the Changombe area, o i l  sp illa g e s  from the re fin e ry  a t Kigamboni and o i l  and waste 
from ships in  the  harbour (F igure 9, annex X ). The mangrove stands in  the harbour are under 
continuous s tre s s , and the fo re s ts  are l ia b le  to  co llapse i f  the present load is  m aintained.

A mangrove stand which once occupied a prominent p o s itio n  a t the southern entrance to  Dar es 
Salaam Harbour was re p o rte d ly  k i l le d  o f f  by a la rge  o i l  s p i l l  emanating from a tanker d ischarg ing  
crude o i l  a t  the s in g le  buoy mooring fo r  the TIPER Refinery a t Kigamboni. The beach behind the 
remaining stumps appears to  be eroding, but th is  needs c lo se r inspection  and a p r o f i l in g  
in v e s tig a tio n  o f  the  cu rre n t beach to  assess change.

1.3 FISHERIES

The f is h e r ie s  s ta t is t ic s  fo r  the Dar es Salaam region are incomplete, but the data suggest 
th a t there  is  a h igh d ens ity  o f  reg is te red  fishermen in  the region and th a t a large  p ropo rtion  o f 
the landed catch cons is ts  o f  pe lag ic  species. In  1984, pe lag ic  species accounted fo r  22.19% o f 
the landed catch, w h ile  in  1985 th is  increased to  26.35% which re f le c ts  the increase in  both 
fishermen and gears. In both years, Leth rinus (Changu), a scavenging species, were caught in  
g rea tes t numbers, 18.46 % o f the to ta l catch in  1984, and 35.60% in  1985.

The d *ta  fo r  the Dar es Salaam region is  presented in  ta b le  5, annex IX , but is  incomplete 
and the d iffe re n ce s  suggest incons is tenc ies in  the data gathering process. I t  is  c le a r th a t an 
independent survey is  required to  accura te ly  de fine  the f is h in g  e f fo r t  in  the Dar es Salaam reg ion .

2. SOURCES OF POLLUTION, INDUSTRIAL AND URBAN
Oar es Salaam is  characte rized  as having the h ighest le ve ls  o f  p o llu t io n  in  the United 

Republic o f  Tanzania. The e ff lu e n ts  are from in d u s tr ia l discharges (w ith  Dar es Salaam 
accommodating 80% o f the na tiona l in d u s tr ia l base) and from urban wastes from both planned and 
unplanned re s id e n tia l developments. In  a l l  cases discharges are made d ir e c t ly  to  the sea o r to  
water courses and drainage systems leading to  i t .

An inven to ry  o f  p o llu t in g  in d u s tr ie s  has been ca rr ied  out by Tanzania M in is try  o f  Lands, 
Tourism and Housing, Environment Section [which has since become the N ational Environment 
Management Council (NEMC)] and has been presented in  UNEP Regional Seas Reports and Studies No. 8, 
1982. NEMC is  c u rre n tly  con tinu ing  th is  inventory and m ain ta in ing  m on ito ring  s ta tio n s . Mater 
analyses are c a rr ie d  out by the U n iv e rs ity  o f  Oar es Salaam, the Government Chemical Laboratory o r 
are analyzed abroad as p a rt o f  an assistance programme in  which SIDA provides NEMC w ith  a sen io r 
environmental adv iso r and techn ica l assistance as requ ired .
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Urban sewage is  discharged d ir e c t ly  w itho u t treatm ent through storm water d ra ins  in to  the 
I  harbour area a t Keko, Kurasin i ,  M ton i, Shimo la  Udango and v ia  la rge  pipes d ischarg ing  to  the mud

f la t s  fro n t in g  Ocean Road to  the north  o f  Banda Beach.

In both loca tion s  (Harbour and along Ocean Road to  Oyster Bay (F igure  9, annex X) faecal 
wastes were seen to  accumulate on the beaches. There is  a lso  an increased le ve l o f  p ro d u c t iv ity  
associated w ith  the p e rs is te n t in je c tio n s  o f  o rgan ic waste, th is  has resu lted  in  s tim u la ted  a lg a l 
growth, p r im a r ily  o f  U lva. Thalassodendron and associated fauna. The increased p ro d u c tiv ity  has 
like w ise  led to  increased tu r b id i t y ,  s i l t a t io n  by d e t r i t a l  m a te ria l o f  a lg a l o r  p la nk ton ic  o r ig in  
and a fo u l sm elling  accumulation o f  r o t t in g  a lg a l m a te ria l and faeces on the beach and sand f la t s  
fro n t in g  the Selander Bridge.

Several beaches adjacent to  the harbour, the main sewage ö u t f a l l ,  and beaches a considerable 
d is tance from these (Oyster Bay) are popular swimming areas. The hazards o f  swimming a t these 
beaches must be communicated to  the p u b lic , and they must be made aware o f the r is k  o f  co n tra c tin g  
b a c te r ia l diseases such as typho id , cho le ra , dysen try , g ia rd ia s is  and v ir a l  diseases such as p o lio  
and in fe c tio u s  h e p a t it is .  I t  should a lso  be noted th a t the cysts o f  Ascaris lum bricoides can 
su rv ive  fo r  several days in  seawater.

The Tanzania Urban Planning D iv is io n  o f  the M in is try  o f Lands, Natural Resources and Tourism 
commissioned a survey o f the waters o f  Dar es Salaam to  assess c o lifo rm  b ac te ria  conten t. The 
area inves tiga ted  included the coasta l area ou ts ide  Dar es Salaam harbour, northwards to  the 
Selander Bridge and the R iver Msimbazi and included s ite s  in  Msasani Bay to  ju s t  south o f Ras 
K ir im o n i. The re s u lts  o f  th is  survey c a rr ie d  ou t on the given dates is  presented in  ta b le  6, 
annex IX.

The re s u lts  seem to  suggest th a t during  high tid e s  the d i lu t io n  fa c to r  is  enough to  
in a c tiv a te  o r reduce the d ens ity  o f  the co lifo rm is , Salmonella and S taphy llococc i. T he ir presence 
becomes apparent during  low tid e s  when they are recorded ou ts ide  the Aga Khan H o sp ita l, Banda 
Beach and Oyster Bay. On the 25 o f October 1987 co lifo rm is, S taphyllococci and Salmonella were 
recorded a t the Aga Khan H osp ita l and Banda Beach s ite s .  The Aga Khan H osp ita l does not t re a t i t s
e ff lu e n ts ,  and these are discharged on the beach fro n t in g  the h o s p ita l. I t  is  l i k e ly  th a t th is
area conta ins o the r pathogens c re a tin g  a serious p u b lic  hea lth  r is k  to  swimmers, coasta l fishermen 
using cast nets on the beach and th e ir  consumers.

I t  is  recommended th a t swimming a t Banda Beach and the Ocean Road Beach be p ro h ib ite d  and 
th a t the beach a t Oyster Bay be posted w ith  a warning. These are not so lu tion s  bu t measures taken 
to  p ro te c t p u b lic  h ea lth . U ltim a te ly , a l l  urban e ff lu e n ts  must be trea ted  and the discharge pipe 
located fu r th e r  o ffsh o re  in  a main n o r th e r ly  cu rre n t stream where t id a l  c yc lin g  w i l l  not in fluence  
the d i lu t io n  o f the d ischarge.

(a) Tanzanian and I ta l ia n  Petroleum R efin ing  Co. L td . (TIPER)

This re f in e ry  located a t Kigamboni to  the south o f  Oar es Salaam Harbour receives 
approxim ately 750,000 m e tric  tonnes o f  crude o i l  per year discharged from the tankers , in to  an 
o ffsh o re  coup ling p ip e lin e  located to  the west o f  Inner Makatumbe Is land . The cu rren ts  a t the 
discharge f a c i l i t y  are predominantly west to  n o rth .

The crude o i l  is  sto red  on shore and processed to  produce super gaso line  (60,000 
tonnes/year), normal gaso line (54,800 tonnes/yea r), j e t  fu e l (24,600 tonnes/yea r), Kerosene 
(51,000 tonnes/year), gaso il (116,900 tonnes/yea r), 100 (62,600 tonnes/year), fu e l o i l  (129,800 
tonnes/year), bitumen (30,000 tonnes/year) and a residue (183,000 tonnes/year). The residue is  
g ra v ity  separated by an API u n it  in to  hydrocarbon fra c t io n s  (s to red  fo r  fu r th e r  separation and 
waste water fra c t io n s , the la t t e r  being discharged in to  the harbour). See f ig u re  16 annex, X.
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O il s p i l ls  from the re f in e ry  have resu lted  in  ch ron ic p o llu t io n  o f the harbour area and the 
co a s tlin e  around the e ff lu e n t o u t le t .  O il s p i l ls  from tankers and the TIPER R efinery have 
resu lted  in  a n o ticeab le  degradation o f mangrove cover. A tanker s p i l l  (50 to  100 Tonnes) in  *
January, 1981, was c lo s e ly  studied by the Marine B io logy Department o f the U n ive rs ity  o f  Dar es
Salaam and showed th a t there  was an immediate m o r ta lity  o f  s ip u n cu lid s , hydro ids. isopods and f is h  
species. The longer term  e f fe c t ,  resu lted  in  95% m o r ta lity  o f  a mangrove area a t the entrance to
the harbour w ith in  250 days o f the event. Only a few Avicennia spp. remained.

A second o i l  s p i l l  accident from the re f in e ry  occurred on 14 May 1986. During th is  event
the harbour area was severe ly p o llu te d , but no in v e s tig a tio n s  were c a rr ie d  out to  assess the
e ffe c ts  o f  the remaining harbour b io ta .

P o llu tio n  p ro te c tio n  measures have been proposed by the Environment Section o f the Tanzania 
M in is try  o f  Lands, M ater, Housing and Urban Development, now the NEMC (1984). These inc luded:

( i )  A reg u la r water m on itoring  programme fo r  measuring the volume o f o i l  c a rr ie d  in  e f f lu e n t 
d ischarge. Previous records show th a t TIPER was dumping 1,000 mg o f o i l  per l i t r e  o f
e f f lu e n t .  The temporary Tanzanian water standards fo r  o i l  in  e ff lu e n ts  is  se t a t 5 mg/1
when the e ff lu e n ts  are discharged d ir e c t ly  in to  the rece iv ing  water.

The Central Government Chemical Laboratory was w i l l in g  to  use th e ir  in fra -re d
spectrophotometer to  th is  end. A new in fra -re d  c e ll  was purchased, but no water samples
were rece ived.

( i i )  I t  was suggested th a t a boom be in s ta lle d  a t the sea f a l l  to  c o lle c t  a l l  discharged o i ls
w ith in  the boom area. This o i l  would then be co lle c te d  by the tw in  hu lled  w e ir skimmer
belonging to  the Harbour A u th o r ity .

( i i i )  The re f in e ry  has the capac ity  to  deal w ith  the recovered o i ls  and o il/w a te r  emulsions. 

Recommendations

The TIPER R efinery  causes unnecessary p o llu t io n  o f  the harbour area and the coasta l zone.
The necessary le g is la t io n  should be enforced and the recommendations o f the NEMC adhered to .

2.1 TANZANIA HARBOUR

The harbour is  a natu ra l deep water f a c i l i t y  sub ject to  incomplete flu sh in g  (Bryceson,
1982). I t  receives the e ff lu e n ts  from moored vessels, the TIPER R efinery and from storm d ra ins 
ca rry ing  urban and chemical wastes inc lu d ing  in s e c tic id e s , p e s tic id e s , p a in t wastes, mercury and 
organ ic wastes.

The co n tro l o f  shipborne s p i l ls  and discharge are the re s p o n s ib il ity  o f  the Harbour Master 
and the Tanzania Harbours A u th o r ity  whose re s p o n s ib il ity  i t  is  to  handle a l l  aspects o f o i l  
p o llu t io n  inc lu d ing  i t s  p revention and c o n tro l. To s a t is fy  the requirements o f th is  ro le ,  the 
a u th o r ity  has the fo llo w in g  o i l  s p i l l  response equipment:

( i )  a 500 Vikoma-Seapak in f la ta b le  boom w ith  a fib re g la s s  h i ' l .  This u n it  is  not in  working
order;

( i i )  a tw in  h u lle d  s e lf-p ro p e lle d  w e ir skimmer w ith  a 30 a? onboard storage capac ity  fo r
recovered o i l  -  not in  working o rde r; and

( i i i )  a 15 m tender equipped fo r  d ispersant spraying in  working co nd itio n  and there  is  a
s to c k p ile  o f  s h e ll LTX d ispersan t.
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A N ational Marine O il s p i l l  Contingency Plan was proposed in  December, 1984. However, i t  is  
not known i f  the p lan has been adopted.

3. MARINE RESERVES AND PROTECTED AREAS

The Oar es Salaam region has fo u r declared marine reserves which have been described in
sec tion  1, and includes the Is lands o f Mbudya, Bongoyo, Pangavini and the re e f and sand bank
form ation  a t Yasin. Though gazetted, none o f  these reserves have been implemented, and the p u b lic  
is  not aware o f th e ir  s ta tu s . Though gazetted in  GN 137 o f 1975, these is lands have been
subjected to  continued f is h in g  pressure and the removal o f  l iv in g  specimens by v is i to r s .  The
re s u lt  has been a gradual d e te r io ra tio n  o f bottom fauna and associated f in f is h  species to  the 
present depleted le v e ls .

I t  is  recommended th a t these reserves be implemented and managed according to  requirements 
o f  the Action  Plan. Further d e te r io ra tio n  can be avoided by the placement o f  f ix e d  moorings fo r  
f is h in g  and v is i t in g  vessels. No new reserves are planned fo r  the Dar es Salaam reg ion .

* * *
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ANNEX IV 

REPORT ON THE LINDI REGION
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INTRODUCTION

The L ind i reg ion (F igure  1, annex X) extends from the reg ional l in e  separating i t  from  the
Coast reg ion to  the north  a t Samanga to  the reg iona l l in e  separating i t  from ntwara reg ion a t the
mouth o f  the nambi R iver to  the south.

There are fo u r  watersheds d ra in in g  in to  the coastal zone o f the L ind i reg ion : M avudji,
Mbwemukuru and Lukuledi R iver Basins d ra in in g  53,370 km?. The la rg e s t o f  these, the Matandu,
d ra ins  18,565 km? a t a p o in t ju s t  north  o f  Kilwa K iv in je  fo llow ed by the Mbwemburu d ra in in g
16,255 km? a t a p o in t south o f  Kisewere and the Lukuledi d ra in ing  12,950 km? in to  L ind i Bay 
(F igure  5, annex X).

The major coasta l urban areas are K ilwa K iv in je , Kilwa Masoko and L in d i,  the reg ional 
headquarters.

The survey o f  the L ind i reg ion included the ree fs  and is lands o f Okuza, Nyuni, Songo Songo, 
the Kilwa area in c lu d in g  the mangrove areas, a proposed in d u s tr ia l and re s id e n tia l development,
the h is to r ic a l s ite s  in  K ilwa Kisiwani and the L ind i area. These s ite s  are assessed based on
d ire c t  observations and d iscussions held w ith  o f f ic ia ls  a t Kilwa and L in d i. The environmental
im p lica tio n s  o f the proposed natu ra l gas developments a t Songo Songo and Kilwa Masoko were
assessed in  the presence o f  the Tanzania Petroleum Development Corporation (TPOC) o f f ic e r  and 
members o f  NEMC in  the course o f a s i te  in v e s tig a tio n  organized by NEMC and funded by TPOC.

1. MARINE ENVIRONMENTS

1.1. CORAL REEFS

(a) Okuza Is land

A sand is lan d  (F igure  7, annex X) covered by casuarina trees on a p le is tocene  cora l p la tfo rm
surrounded by a well-developed fr in g in g  re e f to  seaward and extensive patch re e f form ations on a l l
re ta in in g  s ides . Coral cover was reduced to  leeward o f the is land  presumably due to  sediment 
m o b il i ty .  The is la n d  is  used by tra n s ie n t fishermen who have erected a temporary camp using 
e x is t in g  vege ta tion . In te rm itte n t c u tt in g  to  e re c t the camp has p a r t ia l ly  denuded the is la n d  which 
has d e s ta b iliz e d  and eroded s u b s ta n t ia lly . The changes in  p ro f i le  due to  erosion are eviden t from 
the fa l le n  trees  and exposed ro o t systems o f the remaining vegeta tion .

The back re e f area is  dominated by Acoporiids and P o c illo p o r iid s . Pavona spp. and Montipora 
spp. co lon ies are a lso  common. Cover was estimated a t a maximum o f 70% but th is  was reduced to
less than 5% in  areas above 10 m th a t had been subjected to  explos ive  f is h in g  and sh e ll
c o lle c t in g . Dynamiting has been ca rr ie d  ou t on both shallow (less than 10 m) co ra l areas and on 
sand areas adjacent to  patch re e fs . Impacts on cora l areas caused d ire c t  d e s tru c tio n  o f
co lo n iz in g  species w h ile  b la s ts  on the sand areas l i f t e d  considerable volumes o f  sediment which 
then s e tt le d  h e a v ily  on the adjacent c o ra ls . M o r ta lity  due to  smothering by sediments was
observed.

Damage due to  s h e ll c o lle c t in g  was a lso  seen. This being e a s ily  diagnosed by the c ir c u la r  
p a tte rns  o f  small deb ris  created as the c o lle c to r  searches fo r  c ry p tic  m ollusc species.

A rtis a n a l anchors have fu r th e r  damaged co ra l areas in  the back re e f area, but th is  was not
as serious as in  o the r s ite s  v is i te d  s ince the is lan d  serves as a re fuge , and the vessels are
anchored in  s p e c if ic  p ro tected  areas to  leeward o f the is lan d  during both monsoons.



-  33 -

The is la n d  may have been an im portant tu r t le  nesting  s i te  and they may s t i l l  be land ing , bu t 
the presence o f  fishermen e lim ina tes  a l l  p o s s ib i l i t y  o f  nesting . Three Chelonia mvades (Green 
T u r t le )  s h e lls  were o ffe re d  fo r  sa le .

P o te n tia l f o r  recovery

Given a reduction  in  f is h in g  pressure, the e lim in a tio n  o f  explos ive  f is h in g  methods, f ix e d  
mooring fo r  fishermen and p ro h ib ite d  se ttlem ent and d isturbance o f  the is la n d , there  is  no reason 
why damaged areas would not recover. A fa c to r  l im it in g  poss ib le  re e f regeneration is  the 
se ttlem ent o f  damaged areas by s o ft  co ra l species.

(b ) Nyuni Is land

A p le is tocene  co ra l is lan d  (F igure  7, annex X) covered in  palm trees and bushes and
surrounded by a w ell-form ed fr in g in g  re e f to  seaward and back re e f area o f  patch co ra l fo rm ations.
The is la n d  is  densely s e tt le d  by temporary f is h in g  camps.

Status

The back re e f areas were observed and found to  be in  e xce lle n t co nd itio n  w ith  good cover, 45 
to  50% below 10m but severe ly damaged by exp los ives, anchors and sh e ll c o lle c to rs  above 10m. The 
area from a 2 m depth to  low water sp ring  le ve ls  was devoid o f  c o ra l, but the damaged co ra l
substra te  had been replaced by an a lg a l mat.

The area contained by the 10 m and 2 m depth contours had poor cover and d iv e rs ity ,  1 to  2%
fo r  the former and Acropora spp. dominance fo r  the la t t e r .  There was no evidence o f  co ra l
recru itm en t in  the area contained by the 10 m depth contour, but a su bs ta n tia l new se ttlem ent o f 
s o f t  co ra l species was seen, cover o f  these could reach 60%.

T u rtle s  are a ttem pting to  nest on the is la n d , but these are slaughtered by the res ide n t 
fishermen. A fre s h ly  k i l le d  a d u lt Hawksbill T u r t le  ( Eretmochelys im b rica ta ) was seen and 
re p o rte d ly  had been k i l le d  ascending the beach the previous n ig h t.

Impacts

Shell and co ra l c o lle c to rs  from Mtwara are co ns ta n tly  on the is la n d , they supply boats every
two weeks. Each group o f  c o lle c to rs  may stay on the is la n d  fo r  up to  s ix  weeks.

Explosive f is h in g  was observed on Nyuni Reef, and those fishermen observed were seen to  be 
using what appeared to  be an a rtis a n a l exp los ive  device, the 'bomb*, which was contained in  a 
coconut. The vessels seen to  be using explosives were large  open boats w ith  a ce n tra l ho ld ing  
tank and powered by outboards. There were no v is ib le  re g is t ra t io n  numbers, and no t ra d it io n a l 
f is h in g  gear was seen.

Fishermen once in  re c e ip t o f  a v a lid  licence  may f is h  any marine waters o f the union. This 
m o b il i ty  puts added pressure on d is ta n t f is h in g  grounds and requ ires th a t a c e rta in  degree o f 
co n tro l be a pp lie d . F ish ing  vessels observed (Ngalawas) o u tr ig g e r canoes and outboard powered 
open boats, were from Oar es Salaam, Zanzibar and Mafia in  the n o rth , K ilw a, L ind i and Mtwara to  
the south.

P o te n tia l f o r  recovery

The damage seen to  the shallow  co ra l areas w i l l  recover up to  the 2 m depth contour l in e .  
Growth o f  s c le ra c t in ia n  between low water springs and the 2 m depth contour are u n lik e ly  to  
recover due to  substra te  u n a v a ila b il i ty .
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Nyuni forins p a rt o f  a proposed zoned management area. Based on the re s u lts  o f  the survey, a 
recommendation w i l l  be made th a t the area contained w ith in  a l in e  drawn from Samanga and Okuza in  
the north  to  the southernmost p o in t o f  Songo Manara Is land  in  the south to  the 100 fathom depth 
contour to  the east and a l l  adjacent coasta l areas be considered fo r  m u lt ip le  use zoned management 
under the recommendations presented in  the A ction  Plan.

(c ) Songo Songo Is land

Status

A p le is tocene  co ra l is land  (F igure  7, 14, annex, X) now the centre o f  a planned na tu ra l gas 
recovery and ammonia cracking p la n t complex to  be constructed a t Songo Songo (prim ary separation) 
and Kilwa Masoko (Ammonia P la n t). The is lan d  is  not f re e ly  accessible  but has an e xce lle n t runway 
capable o f  accepting l ig h t  commercial a ir c r a f t .  Access from the sea is  discouraged.

Impacts

The e xp lo ra tio n  phase has l e f t  th ree capped producer w e lls  o ffshore  and two capped producer 
w e lls  onshore. There is  a small v i l la g e  fo r  Tanzania Petroleum Development Corporation (TPCD) 
employees and a lo ca l v il la g e  on opposite  sides o f  the is la n d . (Figure 16, annex X ). Two p ie rs  
have been constructed . The f i r s t ,  a wooden s tru c tu re  (P o in t A, Figure 14, annex X) is  used fo r
discharge o f petroleum products fo r  use on the is la n d , the second (P o in t B, F igure 14, annex X) a
la rge  concrete s tru c tu re  fo rm erly  used to  discharge heavy equipment and load d r i l l i n g  pipe
sections . The co ns truc tio n  o f the cement p ie r  has a lready begun to  cause erosiona l problems. The
cons truc tion  o f the p ie r ,  in  l in e  w ith  two p le is tocene  cora l is le ts ,  has e f fe c t iv e ly  created a 
b a r r ie r  which has a lte re d  cu rren t flow s and coastw ise sediment tra n sp o rt. The beach area fro n tin g  
the TPOC v i l la g e  is  eroding desp ite  a small re te n t io n  w a ll o f  cement bags erected on the beach a t
the high water l in e .  The v il la g e  was constructed in  1976, the cement p ie r  was completed in  1981,
erosion o f the beach fro n tin g  the v i l la g e  began in  1981. The only fa c to r  which had changed over 
th a t period  was the p ie r .  The planned developments are discussed in  section  2.

(d) K ilwa K is iw an i, Kilwa Mssoko

Both o f  these settlem ents are a t the mouth o f  the extensive mangrove and harbour area o f
Kilwa Harbour. K ilwa Masoko is  the Kilwa D is t r ic t  Headquarters, Kilwa K isiw ani on the opposite
side o f the harbour is  an is land  o f g rea t h is to r ic a l and anthropolog ica l va lue.

Status

The harbour is  fr ing ed  by a w ell-developed mangrove fo re s t cover, which up to  1980 was cu t 
fo r  export to  Ira n . Since the s ta r t  o f  the G u lf War th is  market was term inated, present c u tt in g  
fo r  domestic use is  unregulated and estimated a t 10 to  20 mangrove poles per person per year. 
There has been no recent inventory o f  mangrove resources.

The inner 'ha rbou r' area is  poss ib ly  an im portant breeding s ite  o f commercially important 
f in f is h  species, Carangidae. Tunnidiae and S a rd in e lla . There are no im portant co ra l ree f 
form ations in  the inner harbour area, which is  dominated by seagrass, T h a lla ss ia . Thalassodendron 
in  shallow  areas ( le ss  than 10 m). Extensive co ra l re e f form ations were seen fro n t in g  Kilwa 
Kisiwani Is land  to  seaward and on the souther .i entrance to  the harbour. The re e f banks steep ly 
from 35 to  50 fathoms. L ikew ise, there  were im portant fr in g in g  ree f form ations fro n t in g  the 
mainland coast to  seaward o f K ilwa Masoko lead ing  to  a co ra l and sand is lan d  complex 7 nu to  the 
east and no rth .

No p o llu t io n  problems were observed, urban wastes being contained in  s e p tic  tanks and p i t  
la t r in e s .  There are no in d u s tr ia l developments on the Kilwa Kisiwani o r  Kilwa Masoko.
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Impacts

D is t r ic t  o f f ic e r s  re p o rt th a t the use o f explosive f is h in g  is  common, but no evidence o f 
th is  was seen. The removal o f  frame b u ild in g  P o rites  spp. and Pavona spp. fo r  use as aggregate 
m a te ria l and lim e production  was seen. Foss il co ra l is  commonly a v a ila b le  and should be used in  
preference to  l iv in g  co ra l whose use should be discouraged.

A w e ll preserved complex o f  ru in s  da ting  to  the 11th  century are found on K ilwa K is iw an i. 
The s i te  is  unique, representing a range o f a rc h ite c tu ra l s ty le s , tra c in g  the h is to r ic a l and 
an th ropo log ica l development o f  the reg ion . Given the r ig h t  co n d itio n s , th is  s i te  could w e ll be 
developed as a m ajor to u r is t  a t t ra c t io n . With th is  goal in  mind, i t  is  suggested th a t i t  be zoned 
a p p ro p ria te ly  w ith in  the framework o f  the m u lt ip le  use management area. The proposed zones w ith in  
the management area are shown in  f ig u re  12, annex X, and described in  the Action  Plan (Section E).

2. SONGO SONGO - KILWA MASOKO - NATURAL GAS/AMMONIA/UREA INDUSTRIAL COMPLEX

Exp lora tions fo r  hydrocarbon deposits in  Tanzania have id e n t if ie d  a major n a tu ra l gas f ie ld  
under the is la n d  and in  the coasta l waters adjacent to  Songo Songo. I n i t i a l  e xp lo ra tio n  has 
estim ated th a t the recoverable gas reserves is  in  the order o f  762 b i l l i o n  standard cub ic fe e t and 
could la s t  25 years under the present e x tra c tio n  and processing p lans.

At p resent, there  are f iv e  procuder w e lls , two on the is lan d  o f  Songo Songo and three 
o ffs h o re . These have been capped pending implementation o f  the management p lan .

The plan c a lls  fo r  feeder p ip e lin e s  from the f iv e  producer w e lls  to  be taken to  a 
dehydration and separation p la n t to  be constructed on Songo Songo. The raw gas w i l l  be trea ted  
w ith  t r ie th y lg ly t r o l  which w i l l  separate water (0 .5  b a r re l/m il l io n  SCF) and hydrocarbons (0 .5  
b a rre l/m i 11 ion SCF) from the raw gas which w i l l  then be piped to  the anmonia/urea cracking  p la n t 
to  be constructed a t a s i te  adjacent to  Kilwa Masoko (F igure 13, annex X). The water w i l l  be 
discharged d ir e c t ly  to  the ocean v ia  a piped o u t fa l l  and the hydrocarbons shipped to  the TIPER 
R efine ry  in  Dar es Salaam fo r  processing. A 50 km p ip e lin e  having a 22 km submerged sec tion  w i l l  
be constructed  from  Songo Songo to  the Kilwa Masoko complex. D e live ry  ra te  w i l l  be 65 m il l io n  
SCF/day o r  56,797 m^/hour.

The Kilwa Masoko ammonia/urea p la n t (KILAMCO) w i l l  be constructed as per (F igure  13, 
annex X ). The plan c a lls  fo r  the co ns truc tio n  o f  harbour f a c i l i t i e s  w ith  a p ie r  to  run from the 
shore over p le is tocene  co ra l substra te  to  a deep berth  a t 20 fathoms. The area chosen fo r  th is  is  
c u rre n tly  devoid o f  mangrove cover, bu t they are p resent, both to  the east and west o f  the planned 
s i te .  I t  was noted th a t the e x is t in g  mangrove cover (o f mixed species) was an im portant coasta l 
s ta b i l iz in g  fa c to r ,  and th e ir  removal should be avoided during  the co ns truc tio n  phases.

The planned ammonia/urea complex w i l l  have a capacity  o f  515,000 tonnes NHg/year from 
which 535,000 tonnes o f  urea w i l l  be produced. The complex w i l l  use 29,000 m3 o f seawater/tonne 
o f  product as co o ling  w ater. The urea p la n t w i l l  u t i l i z e  an estimated 48 m  ̂ o f  seawater and 
55 m3 o f  freshw ater per tonne o f p roduct, the ammonia p la n t an estim ated 126 m3 o f  seawater 
and 80 n? o f  freshw ater per tonne o f  product.

The p la n t proposes to  use the Haldor Topsoe Ammonia process and the Snaprogetti urea process
which re p o rte d ly  w i l l  add 500 kg o f  ammonia and 1,000 kg o f urea to  discharge waters per day. The 
proposed discharge s i te  w i l l  be v ia  a 200 to  300 m p ip e lin e  d ir e c t ly  to  the sea adjacent to  the 
je t t y .

A re s id e n tia l area and ho te l complex are a lso  planned. The former located to  the north  o f
the p la n t and the la t t e r  on a p lo t  adjacent to  the p la n t (F igure 14, annex X).
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Recommendations

P r io r  to  co ns truc tio n  o f the complexes on both Songo Songo and Kilwa Masoko, i t  w i l l  be 
s tro n g ly  recomnended th a t a f u l l  base line study be c a rr ie d  out and th a t gu ide lines  in  accordance 
w ith  the areas management p r io r i t ie s  be produced. The study should be long term e n ta il in g  an 
i n i t i a l  in v e s tig a tio n  to  inc lude :

( i )  a determ ination  o f physica l and chemical oceanographic fa c to rs , in  p a r t ic u la r
in v e s tig a tin g  cu rren t pa tte rns and v e lo c it ie s ,  tu rnover ra tes , s a l in i t y ,  temperature,
pH, sediment load, p ro d u c tiv ity ;

( i i )  a f u l l  inven to ry  o f cora l ree f and mangrove resources;

( i i i )  the id e n t if ic a t io n  o f  rep resen ta tive  h a b ita ts  and faunal associa tions fo r  use as
benchmarks. These w i l l  serve as in d ic a to rs  o f  environmental change fo r  a long term
m onitoring  programme; and

( iv )  a f u l l  c o s t/b e n e fit  ana lys is  o f  the planned developments.

3. LINDI

L in d i,  the reg iona l headquarters and main urban area o f the L indi reg ion is  s itu a te d  a t  the 
mouth o f  Mto Lukuledi in  a well-developed es tua rine  system bordered by mixed mangrove fo re s ts . 
L ind i Bay fro n tin g  the urban area is  a wide geographical fea tu re  w ith  shoa ling banks o f a l lu v ia l  
o r ig in  c lose  to  shore and fr in g in g  co ra l re e f form ations on both the northern  and southern shores 
(F igure  11, annex X ).

S tatus

Coral re e f areas were investiga ted  a t a lo c a tio n  west o f  Ras Rungi (F igure 11, annex X). 
The re e f cons is ts  o f  a w ell-form ed f r in g in g  re e f sub jec t to  heavy a rtis a n a l f is h in g  pressures. 
There is  a shallow  bank leading to  the ree f c re s t from the 8 m depth contour to  a d ry ing  c re s t. 
This area had been severe ly damaged by exp los ive  f is h in g  and a rtis a n a l anchoring techniques, the 
degree o f  damage a ttr ib u ta b le  to  each being approxim ately equal. Coral cover was less than 5% w ith  
Montipora spp.. Pori tes spp., and Galaxea spp. being dominant. To seaward o f  th is  damaged zone 
was a fo re  re e f slope o f  about 40° densely covered by a d ive rse  cora l fauna to  a depth o f  25 m. 
38 genera were observed w ith  no c le a r zonation o r dominance. Pori tes spp., Favia spp ., Pori tes 
spp.. Pavona spp., Montipora sppi t  O u lop hy llia  spp ., P lerogyra spp.. Phisogyra spp ., M illepo ra  
spp., Acropora spp. and o the r genera were a l l  w e ll represented. Cover in  th is  area was estimated 
a t 75 to  80% w ith  no evidence o f dynam iting. Reef f is h  were abundant and herbivorous species 
norm ally found in  shallow  re e f areas were present on the fo re  ree f slope. I t  is  poss ib le  th a t,  
due to  f is h in g  pressure and h a b ita t degradation on the shallow  re e f, the re e f fauna has s h if te d  
downward to  s tab le  re e f zones away from d ire c t  pressure.

I t  is  recommended th a t f ix e d  moorings be placed in  su ita b le  areas on the deep re e f to
provide access to  the f in f is h  stocks w h ile  a llo w in g  the shallow ree f f l a t  to  regenerate.

Shallow areas had been co lonized by s o f t  co ra l species and Sargassum. The cover o f  these 
was estimated a t 35 to  40%. The dense cover precludes settlem ent by s c le ra c t in ia n  species,
however, the presence o f a d ive rse  genetic  source on the fo re  ree f slope makes re h a b ili ta t io n  o f
the re e f f l a t  d is t in c t ly  p oss ib le . Juven ile  Acropora spp ., P oc illopo ra  spp. and S ard inoseris  spp.
were observed.
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Impacts

In a d d it io n  to  exp los ive  f is h in g  and anchoring p ra c tice s , co ra l ree fs  in  the L ind i area are 
a lso  sub jec t to  damage from s h e ll c o lle c to rs  o f  which there are several dea ling  w ith  one licensed 
e xpo rte r, expo rting  to  Hong Kong, Japan, In d ia , West Germany, China, Canada, Singapore, France and 
the United Arab Em irates. In  a d d it io n  to  s h e lls  m ostly Murex. Turban and Cypraeid. expo rt markets 
have been found fo r  H o lo thurian  species, shark f in s  and jaws. Corals are a lso  c o lle c te d  fo r  use 
as aggregates and b u ild in g  m a te r ia ls . This p ra c tic e  is  unregulated.

The mangrove areas in  the L ind i reg ion have not been re ce n tly  in ve n to rie d . The c u tt in g  o f 
mangrove areas has been extensive to  c le a r  areas fo r  s a lt  p roduction using s o la r  evaporation
basins. A c o n f l ic t  between the O iv is ion  o f  F orestry o f  the Tanzania M in is try  o f  Natural Resources
and Tourism and the Industry  M in is try  has become apparent. The Forestry  D iv is io n  considers a l l  
mangrove areas to  be closed fo re s ts  and extends considerable e f fo r t  in  c o n tro ll in g  c u tt in g
operations in  access ib le  areas where su rve illa n ce  is  p oss ib le . The M in is try  o f  Indus try  promotes 
reg iona l development and so encourages new p ro je c ts . A licence  to  operate a s a lt  work can be 
issued by the M in is try  o f  Indus try  w itho u t co nsu lting  the Forestry  D iv is io n  as to  s i te  s e le c tio n . 
The opera to r in  possession o f  a v a lid  licen ce  is  then free  to  develop the p rope rty  sp e c ifie d  in  
h is  licen ce .

I t  is  c le a r  th a t the NEMC, a supra m in is te r ia l body which can l ia is e  w ith  the m in is tr ie s ,  
should be in  a p o s it io n  to  assess d if fe re n t  p ro je c t proposals having an in flu en ce  on the coastal 
zone, assess s i te  se le c tio n  and request impact statements where s itu a tio n s  are unclear o r
unknown. I t  w i l l  be suggested th a t NEMC assume th is  ro le  and th a t in  co n su lta tio n  w ith  the 
m in is tr ie s  concerned evaluate a l l  proposed developments.

D is t r ic t  o f f i c ia ls  expressed concern over a considerable beach erosion problem. On 
in v e s tig a tio n , i t  was found th a t the two areas in  question, the beach fro n t in g  L in d i town and an 
area backed by a sandstone c l i f f ,  were sub ject to  normal beach dynamics. The beach fro n t in g  the 
town has b u i l t  up over the past 10 years to  w ith in  one metre o f  the top o f  a re ta in in g  w a ll,  
re p o rte d ly  fo u r  metres o f  accumulation. Sand accumulation can be expected in  th is  area which is  
in fluenced  both by r iv e r in e  sediments and s h if t in g  sand banks o f a l lu v ia l  o r ig in .  The beach has 
small dune form ations covered by s ta b i l iz in g  vege ta tion . I t  was suggested to  d is t r i c t  o f f ic e rs  
th a t the beach was s ta b le  and th a t investment in  a fu r th e r  sea-wall was not req u ired , but th a t 
beach p ro f i le s  should be s tud ied . The second s i te  is  undergoing continuous erosion bu t contours 
suggest th a t th is  has been the case p r io r  to  any settlem ent o f  the area. The c l i f f  is  o f 
compacted a l lu v ia l  sediments o f  te rrigenous o r ig in s  which was exposed by receding sea le v e ls . 
This e rosiona l process may have generated much o f  the cu rren t beach and bank accumulations. 
C onstruction  o f  a sea-wall to  prevent th is  process w i l l  prove d i f f i c u l t  w ith  the co llapse  o f  the 
co ns truc tio n  l ik e ly ,  in  a sho rt period . I t  was suggested th a t a b e tte r  a lte rn a t iv e  would be to  
prevent co ns truc tio n  o f  new re s id e n tia l areas in  th a t land fron ted  by unstable c l i f f  fo rm ations.

Sand e x tra c tio n  is  not allowed in  the beach area, but small scale e x tra c tio n  was seen to  be 
ta k ing  p lace. A la rg e r  s i te  (3 e x tra c tio n  faces) was found on the northern shore o f  L ind i Bay. 
Excavation was being c a rr ie d  ou t in  an a l lu v ia l  c l i f f  form ation backing a low d e n s ity  mangrove 
stand. The sand a t the s i te  was capped by approxim ately 2 m o f red c lay/loam  to p s o il,  a 3 to  4 m 
band o f  recoverable sand tias below. Excavation o f  the sand caused the co llapse  o f the heavier 
to p s o il which was then shunted to  the beach area. Two o f the excavation faces were approxim ately 
f iv e  to  e ig h t metres from the high water sp ring  l in e ,  the th ird  was a t the h igh water spring  
le v e l.  I t  was suggested th a t excavations should be abandoned as i t  poses a g re a te r th re a t to  
coast s t a b i l i t y  than the two upper s ite s  which are fron ted  by a su b s ta n tia l p ro te c t iv e  p la tfo rm . 
There should a lso  be a sediment tra p  constructed , cons is ting  o f  a simple d itc h  approxim ately 1.5 m 
deep w ith  drainage on the to p . Rainwater and sediment w i l l  c o lle c t  in  the d itc h , the sediment w i l l  
s e t t le  out and water w ith  o n ly  f in e  suspended p a r t ic u la te  m a te r ia l, w i l l  d ra in  ou t the top  o f  the 
d itc h . A second drainage system can be constructed to  decant water once ra in  ceases, th is  being 
necessary to  avoid a mosquito problem. The sediment once d ry  can be removed.
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4. URBAN AND INDUSTRIAL POLLUTION

There are no major operating in d u s tr ia l developments in  L in d i. Cashewnut processing 
fa c to r ie s  have been erected , but these are no longer fu n c tio n in g . A small in d u s tr ia l complex is  
now ope ra ting , but there  are no e ff lu e n ts  being discharged a t the moment.

There is  a s l ig h t  problem, e a s ily  r e c t i f ie d ,  which is  caused by the in d isc rim in a te  dumping 
o f waste o i ls  a t a garage fro n tin g  the estuary and backing onto a mangrove stand. The o i l  was 
seen to  be coating  the roo t systems o f trees adjacent to  the garage. The o i l  is  washed away from 
the dumping s i te  to  the mangrove stand during  high water sp rings.

L ind i has no treatm ent f a c i l i t ie s  fo r  urban wastes. Raw sewage is  c a rr ie d  by a drainage 
system to  open streams th a t then empty in to  the estuary . The e ff lu e n t s ite s  are a l l  w ith in  the 
town l im i ts  and as such pose a serious p u b lic  hea lth  r is k .  The beach area fro n t in g  the town had a 
th ic k  cover o f  Ulva in  the in te r t id a l  area. The sediments were anoxic 1 cm below the su rface , 
burrowing organisms were ra re , the area is  used fo r  f is h in g , cleaning landed catches and cooking 
u te n s ils .

LINDI HARBOUR

The harbour contained to  the south by a d ry ing  sand bank has re ce n tly  undergone a 
re h a b ili ta t io n  progranme. The a longside be rth  can accept one shallow  draught vesse l. There are 
no c lean ing  f a c i l i t i e s  in  the event o f  an acc identa l o i l  s p i l l .  Harbour regu la tions  fo r  L ind i 
must p ro h ib it  the pumping o f b ilg es  in to  the es tua ry , and a storage f a c i l i t y  must be provided.

5. FISHERIES

The L ind i reg ion having no inshore bank areas and a narrow fr in g in g  ree f system has
correspondingly fewer number o f reg is te red  a rtis a n a l fishermen. The S ta t is t ic s  Progranme o f the 
Tanzania M in is try  o f  N atural Resources and Tourism c o lle c ts  data on a reg u la r bas is , however the 
d a ta Tor The ( in d i reg ion must be taken w ith  sceptic ism . The D is t r ic t  Natural Resources O ff ic e r  
reported th a t the data gathering system is  u n re lia b le .

The s ta t is t ic s  presented in  tab le  6 , annex IX , do ra ise  questions about th e ir  v a l id i t y  since 
there was a reduction  in  the number o f  vessels by 47% y e t an increased number o f  gear and catch. 
The on ly  vessel type showing an increase is  the dhow o f  which there are 53 in  1985 as opposed to  
46 in  1984. This s l ig h t  increase cannot account fo r  the increased number o f  ne ts . Furthermore, 
the general com plaint o f  fishermen is  the d i f f i c u l t y  in  o b ta in ing  th is  type o f gear hence 
ju s t i f y in g  th e ir  use o f exp los ives. The data from the L ind i region requ ires v e r i f ic a t io n  by an 
independent frame survey.

6. PRIORITIES FOR MANAGEMENT AS DEFINED BY LINDI REGIONALAND DISTRICT OFFICERS

At the request o f  the co nsu ltan t, reg iona l and d is t r i c t  o f f ic e rs  were requested to  id e n t ify
what in  th e ir  o p in io n  were the foremost problems needing a tte n tio n  w ith in  the context o f a
management p lan fo r  coasta l resources.

P r io r i t ie s  were id e n t if ie d  as fo llo w s :

to  e s ta b lis h  a s u rve illa n ce  u n it  to  combat explosive f is h in g ;
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to  inven to ry  the mangrove resources o f the reg ion and to  curb the i l le g a l  c u tt in g  by 
unlicensed opera to rs ;

to  declare  a p ro tected  area from Ras Banura to  flchinga Bay;

to  in s t i t u te  an extension progranme fo r  a rtis a n a l fishermen; and

to  make f is h in g  gear a v a ila b le  a t nominal cost to  a rtis a n a l fishermen.

The p r io r i t ie s  id e n t if ie d  by reg iona l o f f ic e rs  are a l l  addressed in  the context o f  the 
proposed Action  Plan.

7. MARINE RESERVES AND PROTECTED AREAS

Two areas have been id e n t if ie d  as s u ita b le  fo r  marine reserves. The f i r s t  is  th a t area 
described from Okuza Is land  to  Songo Manara (F igure  12 annex X) which would be tre a te d  as a 
m u lt ip le  use zone managed reserve, and the second, the area contained by Mching Bay to  the north  
and Ras Banura to  the south which would be c la s s if ie d  as a s t r i c t  marine reserve. (F igure  11, 
annex X). The proposed s i te  is  a complex o f  embayments, is lan ds , f r in g in g  ree fs  and mangrove 
fo re s t th a t re p o rte d ly , is  an id e n t if ie d  spawning and nursery area fo r  pe lag ic  and re e f f in f is h  
and a lso  an id e n t if ie d  t u r t le  nesting  area.

A t p resent, the second s i te  is  sub jec t to  intense a rtis a n a l f is h in g  pressure by both 
t ra d it io n a l and exp los ive  techniques. Carcasses o f  Green (Chelonia myades) and Hawksbill 
( Eretmochelys im b rica ta ) T u rtle s  are conmon a t a l l  estab lished f is h in g  camps.

* * *
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ANNEX V 

REPORT ON THE MTWARA REGION
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INTRODUCTION
The Mtwara reg ion  (F igure 1, annex X) borders the reg ional demarkation l in e  w ith  L ind i 

reg ion to  the north  a t the mouth o f  Mambi R iver and borders Mozambique a t the Ruvuma R iver to  the 
south.

Mtwara is  the o n ly  major coastal urban area and conta ins the southernmost deep water harbour
in  Tanzania and the reg iona l headquarters.

Due to  cu rren t p o l i t ic a l  tensions in  the area, i t  was not possib le  to  ca rry  ou t a coastwise 
survey o f  the Mtwara reg ion . The harbour area and M ikindani Bay were observed from shore in  the 
presence o f  Mtwara Regional Natural Resources O ff ic e r .

1. MARINE ENVIRONMENT
1.1. COASTAL FEATURES

The coast is  characterized  by a deep embayment a t M ikindani Bay, a bank area fron te d  by 
fr in g in g  ree fs  and is lands extending from Ras Msamgambku to  the north , and Ras Ruvura to  the 
south. The Ruvuma R iver which marks the border w ith  Mozambique has formed an extensive d e lta ic  
p la in  which is  w e ll covered w ith  mangroves.

The major impact to  coastal resources was reported to  be explosive f is h in g . This was 
confirmed by s i te  observations reported by q u a lif ie d  d ive rs  who reported a general decrease in  
cora l cover and re e f f is h  populations in  shallow  co ra l re e f areas (less  than 10 m).

The general reason given fo r  the increase in  exp los ive  f is h in g  is  the shortage o f  gear 
a v a i la b i l i t y ,  in  p a r t ic u la r  th a t o f  f is h in g  nets produced by the Dar es Salaam Fish Net Factory.
I t  was reported th a t a rtis a n a l f is h in g  groups have been complaining to  f is h e r ie s  o f f ic e r s  th a t
there is  a no ticeab le  decrease in  a va ila b le  f is h  stocks when using tra d it io n a l f is h in g  methods.

The sources o f explosives according to  reg iona l o f f ic e rs  are the Dar es Salaam Cement 
Factory a t Kunduchi, and the Finnwater P ro jec t who use explosives fo r  seism ic surveys. There have 
been rep o rts  o f a robbery o f several hundred k ilo s  o f  dynamite from the sto res o f the Finnwater 
p ro je c t.

There is  no reported explosive f is h in g  a c t iv i t y  in  the re e f and bank area south o f  Mtwara, 
from Ras Msamgamku to  the Ruvuma R iver. This area co n s is tin g  o f extensive fr in g in g  re e f systems, 
o ffsh o re  is lands (w ith  coast watching s ta t io n s ) , mangrove fo re s ts  and banks is  repu ted ly  a 
p o te n tia l prawn f is h in g  area. The area is  under s t r i c t  con tro l by the m i l i ta r y .  Regional
o f f ic e rs  suggest th a t the area south o f  Ras Msamgambku could be gazetted a marine reserve under a
m u lt ip le  use management plan (F igure 15, annex X). This must, however, be v e r if ie d  by an on s ite
inspec tion .

The mangrove areas observed are sub ject to  unregulated c u tt in g  by the lo ca l popu la tion  using 
the poles as b u ild in g  m a te ria ls . Several s a lt  works were seen in  back mangrove areas, but no 
mangrove c le a rin g  was observed. There has been no recent inventory o f  mangrove resources. The 
on ly a v a ila b le  f ig u re  is  7,998 ha. in  1957.

As in  the L ind i reg ion there  is  a w ell es tab lished  s h e ll,  H olo thurian and marine c u r io
c o lle c t io n  system organized by licensed expo rte rs . The exten t o f th is  trade has not been 
q u a n tif ie d .

1 .2 . FISHERIES

Data co lle c te d  through the S ta t is t ic s  Gathering Progranme o f  the Tanzania M in is try  o f 
N atural Resources and Tourism are given in  ta b le  7, annex IX.
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As in  the L ind i reg ion i t  is  doub tfu l th a t the data can be trea ted  w ith  confidence. Between 
1984 and 1986, there  has been a reduction  in  boats w ith  a reduction  in  to ta l landed ca tch , y e t 
there  has been an increase in  the number o f  fishermen and in  a l l  gear except fo r  g i l i  nets whose 
numbers have decreased from 1,292 to  428.

2. MTWARA URBAN AREA
The popu la tion  o f  the Mtwara reg ion as o f  1984 was 869,095 w ith  54,000 re s id in g  in  urban 

Mtwara and 162,562 in  adjacent ru ra l areas. The annual popula tion  growth is  3 .OX.

There are no m ajor sources o f  p o llu t io n  in  Mtwara, urban wastes and sewage are c o lle c te d  in  
cessp its  which are in te rm it te n t ly  pumped out but the discharge s ite s  were not id e n t if ie d .

There are no opera tiona l in d u s tr ia l developments in  the Mtwara reg ion . The cashewnut 
processing fa c to r ie s  have been closed fo r  several years. A small in d u s tr ia l e s ta te  is  c u rre n tly  
under co ns truc tio n  but l i t t l e  in te re s t has been expressed regarding occupancy. The handling o f 
e ff lu e n ts  and discharges were unknown.

The Mtwara Harbour, a deep water f a c i l i t y  w ith  l i t t l e  t r a f f i c  was found to  be clean and no 
evidence was seen o f  past o i l  s p il la g e . A p o te n tia l fo r  s p illa g e  o f processed petroleum products 
does e x is t  in  th a t they are discharged from a tanker to  a standpipe 3 m from the dockside and 
piped to  storage tanks a sho rt d is tance  from the shore. The valves and pipes both show evidence 
o f co rros ion  and any breakage w i l l  re s u lt  in  a su bs ta n tia l o i l  s p i l l  in to  the harbour area. At 
p resent, the harbour a u th o r it ie s  possess no cleaning o r d ispers ing  equipment, bu t i f  made 
a v a ila b le  would be prepared to  use i t .

3. PRIORITIES FOR MANAGEMENT PRIORITIES AS DEFINED BY MTWARA REGIONAL AND DISTRICT OFFICERS
At the request o f  the co nsu ltan t, reg iona l and d is t r i c t  o f f ic e rs  id e n t if y  what in  th e ir  

op in ion  were the foremost p r io r i t ie s  re q u ir in g  a tte n tio n  w ith in  the context o f a management p la n , 
fo r  the coasta l resources.

The p r io r i t ie s  were id e n t if ie d  as fo llo w s :

( i )  education: fishermen extension services and a lim ite d  p u b lic  awareness programme;

( i i )  f is h in g  gear: make f is h in g  gear a v a ila b le  to  a rtis a n a l fishermen;

( i i i )  s u rv e illa n c e : provide vessels fo r  coasta l su rve illa n ce  and co n tro l ope ra tions ; and

( iv )  marine Reserves: in v e s tig a te  the poss ib le  g aze tting  o f a marine reserve area to  inc lude
a l l  the coasta l areas to  the 100 fathom l in e  south o f  Ras Msamgamku. (F igure  15,
annex°X).

Reconmendations

Since the coasta l zone o f the Mtwara reg ion was not p rope rly  assessed due to  e x is t in g
tension and c o n tro ls , i t  is  not poss ib le  to  recommend actions s p e c if ic  to  the needs o f  the reg ion
w ith in  the context o f  the Action  Plan. But those aspects dea ling  w ith  p u b lic  awareness
programmes, the co n tro l o f  exp los ive  f is h in g  and inventory programmes are a l l  a p p lica b le  to  the
reg ion .
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ANNEX VI 

REPORT ON ZANZIBAR

\
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INTRODUCTION
Zanzibar comprising the is lands o f  Zanzibar (Unguja), Pemba and o the r m inor is la n d s , un ited  

w ith  Tanzania in  1964, but s t i l l  re ta in s  i t s  own Parliament and Government. The popu la tion  o f 
Zanzibar and Pemba is  approximately 589,000, d iv ided  re la t iv e ly  e q u a lly . The annual popula tion  
growth is  3% in  ru ra l areas and approxim ately 5% in  urban areas. G eo lo g ica lly , the is lands are 
very d if fe re n t .

Zanzibar (F igure 2, annex X) cons is ts  p r im a r ily  o f an exposed p le is tocene  p la tfo rm  backed by 
an extensive bank form ation to  the mainland o f  Tanzania. Several is lands o f  p le is tocene  co ra l 
o r ig in  can be found to  the west, these being Kepandiko, Chapani, Chango, Bawi, Chumbe, Kwale and
Pungume. To the north  is  the is lan d  o f  Tumbatu, which may once have been attached to  the main
is land  and is  now separated by a channel 1.5 to  3 mi wide w ith  a maximum depth o f 8 fathoms and a 
minimum depth o f 1 fathom.

The east coast is  genera lly  s tra ig h t on a northwest/southeast a x is . To the north  is  a small 
p le is tocene  co ra l is land  (Mnemba) surrounded by extensive cora l form ations and deep water to  
seaward. There is  a la rge  embaynient o f  shoaling water a t Chwaka. The bay is  covered D rim a r ily  by 
Thaiiassodendron and is  surrounded by mangrove fo re s t on i t s  southern fr in g e s .

A f r in g in g  re e f fro n tin g  the east coast is  continuous from Ras Nungwe to  the north  and Ras 
K izimkazi to  the south. This is  a high energy re e f, backed by a small back ree f/lagoon  system 
th a t may d ry  a t low water sp rings. F ish ing  v illa g e s  (Figure 6, annex X) can be found the length  
o f the east coast, but the communication in fra s tru c tu re  is  not w e ll developed.

There are no r iv e rs  in  Zanzibar. The main urban area is  Zanzibar Town w ith  lesse r ru ra l 
agglom erations, Mkokotoni to  the n o rth , Chwaka on the east and Makunduchi to  the south.

Pemba Is land (F igure 2, annex X) l ie s  between the la t itu d e s  04° 50*S and 05° 30'S ,
b isected by the long itude  39° 45'E . I t  is  a tru e  oceanic is land  surrounded on a l l  sides by deep
water reaching a maximum depth o f 546 fathoms (1,092 m).

The east coast o f the is lan d  cons is ts  o f  a narrow fr in g in g  re e f w ith  the 100 fathom lin e  
ly in g  1 to  2 nm o ffsh o re . Between Ras Kiuyu to  the north  and Ras Upembe to  the south, the coast 
cons is ts  o f  a low ly in g  p le is tocene  re e f s tru c tu re , w ith  three breaks, fron ted  by low mangrove 
covered is lan ds .

The south coast from Ras Upembe to  Matumbe Makupa is  a d ry ing  bank area w ith  a se ries  o f
d issected  p le is tocene  cora l is le ts .  The is le ts  may have eroded to  th e ir  present p o s itio n
exp la in in g  the s tru c tu re  o f the bank which is  like w ise  a p le istocene co ra l p la tfo rm .

The west coast o f  the is lan d  from Matumbe Makupa to  Ras Kigomasha in  the n o rth , is  a unique
indented coast fron ted  by low ly in g  p le is tocene  cora l is lands (M esali, Fundu and N jao). To the
west o f  these is lands are embayments, fr in g e d  by mangrove fo re s t w ith  poor re e f development, 
m ainly small patch re e fs , but extensive seagrass beds. The cora l re e f areas to  seaward co n s is t o f 
narrow ribbons o f  f r in g in g  ree fs  from Mesali Is land to  Ras Kigomasha. The 100 fathom l in e  l ie s  
close to  shore w ith  the d istances vary ing  from less than 0 .5  to  1 nm.

Pemba has three main urban areas, a l l  s itu a te d  on the west coast, almost e q u id is ta n t from 
each o th e r. From north  to  south they a re : We te , Chake Chake and Mkoani. There is  a s in g le  tarmac
road l in k in g  these urban areas w ith  tracks  through the bush.

Latham Is land  (Fungu K iz im kaz i), located a t 06° 54'S and 39° 56'E is  a low co ra l is la n d  
ly in g  23 1/2 m iles  east o f  Ras K im b iji.  The maximum height is  3 m. To the south, there  are 
numerous eroded and co lla p s in g  blocks o f  sandstone which seem t o  be-the  prim ary bedrock m a te r ia l, 
no p le is tocene  co ra l was seen. Northwards o f  the sandstone block area is  a f la tte n e d  p la teau
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approxim ately 1 m from the high water sp ring  l in e .  This area has be fla tte n e d  by the constant 
tread ing  o f  seabirds and has been b u i l t  up by guano accumulation. A t the tim e v is i te d ,  Gannets, 
Brown Booby and Sooty Terns were breeding.

To the north  o f  the plateau is  a beach s lop ing  sharp ly from the high water sp ring  l in e  to  a 
p la tfo rm  in te rspersed  w ith  u p lif te d  slabs o f  beachrock and cora l bou lders. This suggests th a t the 
is la n d  was sub jec t to  v io le n t storm co nd itio ns .

To seaward o f  the is land  is  an extensive bank o f  co ra l and sand, s lop ing  g ra du a lly  to  the 
100 fathom l in e .  The exten t o f  co ra l growth has not been recorded. The bank on the same 
northw est/southeast ax is  as Zanzibar is  approxim ately 11 nm long and 5 .5  nm wide. Currents are 
very s trong  reaching 4 to  6 knots in  a northw este rly  d ire c t io n .

Representative examples o f  a l l  marine and coasta l environments were surveyed on Zanzibar and 
Pemba in c lu d in g  an assessment o f  urban and in d u s tr ia l development. The in fo rm a tion  presented 
below is  a d ig e s t o f  observations and d iscussions held w ith  Zanzibar Government o f f i c ia ls .  The 
survey included Latham Is land to  the south o f  Zanzibar.

1. MARINE ENVIRONMENTS

1 .1 . ZANZIBAR

The ree fs  and is lands fro n t in g  Zanzibar town and extending to  the southwest o f  the is lan d  
are arranged in  a loose form ation which can be represented by three r in g s .

( i )  The r in g  formed by the is lands o f Chapani, Kepandiko and Chango to  the north  and the
ree fs  o f  Fungu Chawamba, Pange and K is ik i arch ing to  the southwest;

( i i )  The r in g  co ns is ting  o f  Danzi Reef to  the n o rth , Bawi Is la nd , the ree fs  known as Murogo
and Nyange and the ree f and is la n d  form ations o f Chumbe and Kwale to  the southwest; and

( i i i )  The r in g  to  seaward o f Zanzibar Town formed by Fawatu Reef to  the north  and towards the
south, Fungu Mapape, Mwamba Mapape, Pwakuu Reef and the Tambare and Boribu Reefs (F igure 
2, annex X ).

These ree fs  and islands have a l l  been ex ten s ive ly  surveyed and the data fo r  these are 
a v a ila b le . Only those hab ita ts  o f  in te re s t to  th is  survey w i l l  be discussed.

(a ) Chapani -  Kepandiko -  Chango Is lands

These is lands to  the north  o f  Zanzibar Town (2 to  2 .8 nm) are surrounded by extensive bank
areas w ith  p oo rly  developed patch re e f cover, cons is ting  o f 26 genera w ith  Acropora spp.,
P o c illo p o ra  sp p ., Goniopora spp., Galaxea spp. and Seriatopora spp. being dominant. The co ra l
d is t r ib u t io n  can be compared to  a standard back re e f development.

The bank areas are a lso  covered by lu x u ria n t growths o f T h a lla s s ia . Thalassodendron and 
Zostera . These seagrass areas fa r  outweight the co ra ls  in  to ta l cover, w ith  co ra ls  showing a 
maximum o f  20% cover.

The water around these is lands are characte rized  by high tu r b id i t y  le v e ls  w ith  v i s i b i l i t y  
seldom exceeding 4 m. The tu rb id i t y  can be a ttr ib u te d  to  p la nk ton ic  and suspended organ ic 
m a te ria l due to  increased le v e ls  o f  p ro d u c tiv ity  fue led  by raw sewage e ff lu e n ts  from Zanzibar 
Town. The cu rre n t pa tte rns are predom inantly northwards, but the is lands form ing a b a r r ie r  to  the 
north  crea te  a c ir c u la r  counterclockw ise lo c a liz e d  flo w  p a tte rn .
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Poor water q u a li ty ,  increased p ro d u c tiv ity  and heavy a rtis a n a l f is h in g  pressure have 
resu lted  in  a continuous m o r ta lity  o f  the co ra l fauna. This seems to  suggest th a t the co ra l fauna 
are su rv iv in g  m a rg in a lly  in  s tress co nd itio ns .

Changu Is la nd , fo rm e rly  a quarantine post and a p riso n , has rece n tly  been developed as a 
to u r is t  f a c i l i t y  c o n s is tin g  o f a guesthouse, a res tau ran t and bar. The is lan d  receives frequen t 
v is i to r s ,  and a marked degradation in  cora l fauna has been observed.

(b) Pange Reef

Pange Reef which d r ie s  to  2 m, is  an extensive bank form ation covered by shallow  patch ree fs  
in  poor co n d it io n . Twenty-four genera have been observed w ith  the dominant species being Galaxea 
spp., P o rite s  spp. and Acropora spp. Coral cover is  va ria b le  w ith  undamaged areas having a 60 to  
70% cover w h ile  o the r areas, subjected to  Acanthaster p lanci (Crown o f Thorns) pressure 
approxim ately 10 years ago, have not recovered and show 5 to  10% cover. Damage to  co ra l in  the 
shallow (le ss  than 10 m) areas has been exacerbated by a rtis a n a l f is h in g  pressure (use o f  trap s ) 
and the use o f the a rt is a n a l stone anchor.

To the west o f  Pange, there  is  a deep re e f development to  30 m which is  undamaged. 
T h ir ty -n in e  genera were observed w ith  the dominant co ra ls  being the Montepora spp.. Pori tes spp.. 
Galaxea spp. and Favites spp. and cover 70 to  90%. Sediment load is  high w ith  the non co lonized 
surfaces coated in  f in e  p a r t ic u la te  m a te r ia l. L iv in g  co ra ls  do not show sediment accumulation and 
seem to  be adapted to  low l ig h t  le v e ls .

F in fis h  species are abundant on the deep re e f and la rge  schools o f  a d u lt y e llo w f in  tuna are
common a t th is  s i te .

(c ) Bawi Is land

Bawi Is land  is  a p le is tocene cora l is lan d  covered in  dense shrub vegeta tion  w ith  a w ell 
developed beach on i t s  southwestern t i p .  I t  is  fron te d  by a well developed co ra l re e f fo rm ation  
to  the north  and southeast. The northwest and southwestern sides are composed p r im a r ily  o f 
loose ly  aggregated patch re e f developments on a shallow  sand bank extending northwest fo r  2 nm. 
Seagrass cover is  poor w ith  low dens ity  stands o f Zostera and Thai!assodendron .

The re e f to  the north  and southeast is  steep reaching a depth o f  30 m. T h ir ty - s ix  genera 
are represented w ith  co ra l cover v a ria b le  between 30 to  90%. The dominant species is  Galaxea,
w h ile  the main frame b u ild in g  co ra ls  are the massive Pori tes spp. Other co ra ls  showing dominace
are the Acropora spp ., P lerogyra spp.. P oc illopo ra  spp .. Fungia spp. and Montipora spp.

This is lan d  having been a naval base u n t i l  q u ite  re ce n tly  was a closed area and as such the
ree f has not been severe ly d is turbed by a r tis a n a l f is h in g  pressure. The c o lle c t io n  o f  s h e lls , 
co ra ls  and marine cu rios  is  lim ite d  due to  strong cu rren ts  reaching 4 knots and s u rp r is in g  
tu rb u le n t flows below 10 m. Hawksbill T u rtle s  ( Eretmochelys im b rica ta ) and Green T u rtle s  
(Chelonia myades) are commonly seen on the re e f. I t  is  not known i f  they nest on the is la n d .

(d) Mu rogo Reef

Murogo Reef is  c ir c u la r  re e f surrounding a d ry ing  sand bank to  the south o f  Bawi Is land . 
The co ra l fo rm ations are continuous over the circumference o f the ree f and co n s is t o f  a f r in g e  o f 
d ive rse  co ra ls  extending from 1 m to  10 m and va ry ing  in  w idth from 2 to  30 m. There are w e ll 
developed patch ree fs  to  seaward r is in g  10 to  15 m to  w ith in  1 m o f the surface.

F o rty -e ig h t genera were observed w ith  co ra l cover va ria b le  from 60 to  100%. There is  no
apparent damage to  the co ra l surfaces, though a 20 to  40% m o r ta lity  o f  shallow  specimens m ain ly 
Acropora spp., M illep o ra  spp. and P lerogyra spp. was observed. The cause is  a t t r ib u te d  to
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increased water temperatures during  the months o f  February and March, 1987, when the water 
temperature rose by 1.5 to  2°C. M o r ta lity  was preceded by mucus accum ulations, sloughing o f the 
tis s u e  surfaces and a population explosion o f zooxanthellae. The area was surveyed again in  
October, 1987, and the cora l m o r ta lity  was a rres ted . Colonies k i l le d  during  th is  event have begun 
to  be s e tt le d  by A lcyonarian species.

(e ) Nyange Reef

This re e f is  s im ila r  in  a l l  aspects to  the Murogo Reef but approxim ately tw ice  as la rge . 
Coral cover and dominance is  v i r t u a l ly  the same, but on Nyange Reef the co ra l cover is  more 
extensive  and the fo re  ree f slope is  w e ll developed to  15m.

Recommendations

The Murogo and Nyange Reefs c o n s titu te  the most d iverse  in ta c t co ra l ree fs  seen on the coast 
o f  the United Republic o f  Tanzania and as such, i t  is  proposed th a t they be zoned as a marine park 
and genetic  reserve area w ith in  the l im i ts  o f the proposed Zanzibar Reefs and Is lands Marine 
Reserve.

( f )  Chumbe Is land

A p le is tocene  co ra l is land  w ith  an extensive cora l ree f and seagrass bank towards the 
southeast. The area observed to  the north  and east o f  the is la n d , consisted o f  extensive 
Thalassodendron and Zostera beds to  the no rth , w ith  p le is tocene  co ra l promontaries r is in g  to  
w ith in  3 m o f  the  surface. These were covered w ith  recent co ra l growths o f  26 genera. No 
dominance was seen. To the east is  a dense seagrass bed in terspersed w ith  loo se ly  aggregated 
co ra l co lon ies m ain ly  o f the genus Goniopora spp.. Seria topora h y s tr ix  and P o c illo po ra  spp.

A rtisa n a l f is h in g  pressure is  very h igh, and damage due to  s h e ll c o lle c t in g , the 
in d is c rim in a te  use o f f is h  traps and stone anchors was id e n t if ie d .

(g ) Kwale is la n d

A wooded is la n d  9 m high surrounded by a bank and re e f fo rm ation th a t extends northwards to  
Ras Fumba.

The is la n d  has a w ell estab lished  f is h in g  camp, and damage due to  i t  is  v is ib le  on the ree f 
to  the west o f  the is la n d . Damage to  co ra l areas have reduced the cover to  less than 15% and is  
due to  the use o f  stone anchors and s h e ll c o lle c t in g . The area has been severe ly overfished  w ith  
low observed f in f is h  d e n s it ie s . Seagrass beds predominantly o f Thalassodendron are the main bank 
fe a tu re s .

(h ) Pwakuu Reef

A la rge  co ra l re e f bank to  seaward o f Nyange Reef and separated from i t  by a 7 fathom 
channel. The co ra l development on Pwakuu Reef has been in fluenced by a co n ti nunj s  n o rth e r ly  
f lo w in g  cu rre n t which has re s tr ic te d  settlem ent to  the sides o f  p le is tocene  co ra l mounds. The 
co ra l growth is  s tun ted , and likew ise  growth forms are seen to  be in fluenced  by the flo w  w ith  
encrus ting  forms o f  Pori tes spp. and Montepora spp. The cond itions  have a lso  scoured a l l  sediment 
from  the p le is tocene  substra te  and these have been colonized by encrus ting  red calcareous a lgae.

The shallow  re e f has been damaged by s h e ll c o lle c t in g  and anchoring, and d ry ing  re e f f la t s  
have been denuded by re e f walkers.
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( i )  Mangapwani

A ho te l development has been planned fo r  Mangapwani to  be constructed on two beaches 
separated by an exposed p le istocene c l i f f  fo rm ation . The beaches are fron ted  by a narrow ribbon 
o f c o ra l,  which have been found to  be in  poor c o n d itio n . The survey conducted a t th is  s i te  showed 
th a t the co ra l fauna was under s tre ss , and th is  was a t tr ib u te d  to  temperature and s a l in i t y  
f lu c tu a tio n s . I t  was found th a t volumes o f  fresh  water are seeping under the beach through the 
permeable carbonate bedrock and are reducing the temperature and s a l in i t y  o f the water fro n t in g  
the beaches. There was a marked temperature reduction  50cm below the surface which was coupled to  
a d is t in c t  d ens ity  band.

Recommendations

The cora l development fro n tin g  the beaches has a considerable s ta b i l iz in g  e f fe c t  and is
probably responsib le  fo r  the accumulation o f beach m a te r ia l. In view o f th is ,  i t  is  recommended
th a t a complete impact assessment be commissioned p r io r  to  development o f  the s i te .

( j )  Nungwe

The re e f to  the northeast o f  Ras Nungwe (the  northernmost p o in t o f  Zanzibar) was surveyed. 
The fr in g in g  re e f f a l ls  o f f  sharp ly to  seaward from a d ry ing  re e f c re s t co n s is tin g  o f  broken and 
accumulated cora l d e b ris , evidence o f extreme wave energies impinging on th is  coast.

Coral cover was poor, 15 to  30%, and those co lonies present were encrusting  a scoured 
p le is tocene  cora l subs tra te . Sand accumulations were ra re , but the fo re  re e f had been ex ten s ive ly  
co lonized by s o ft  co ra l species. The back re e f area devoid o f  l iv in g  co ra l is  covered by
Zostera . There is  heavy pressure on the area by loca l v i l la g e rs  who l i t t e r a l l y  swarm onto the
back re e f in  search o f  octopus and m ollusc species.

(k) East Coast F ring ing  Reef

Access to  the seaward ree f is  d i f f i c u l t ,  and to  date, o n ly  the back re e f areas have been 
observed. These areas have been destroyed south o f Chwaka Bay w ith  those areas observed a t Bwejuu 
being devoid o f l iv in g  c o ra l. L ikew ise, seagrass bed cover is  poor. As a re s u lt ,  the f in f is h  fauna 
norm ally a s s o c ia ta  w ith  back re e f systems were not present.

The back re e f areas to  the north  a t a p o in t opposite  Mnemba Is land  are good rep resen ta tive  
examples o f  back re e f cora l ecosystems. Iso la te d  patches o f Acropora spp. dominate w ith  fo lio s e  
Pavona spp. and Gardinoseris spp. common. The re e f area observed is  sub jec t to  increasing  f is h in g  
pressure as back re e f areas to  the south become depleted. Coupled to  th is  is  an increase in  the 
use o f  beach seines which w i l l  acce lera te  the degradation o f  th is  f r a g i le  ecosystem.

(1) Chwaka Bay

The on ly major embayment on the east coast o f  Zanzibar is  an im portant seagrass bed 
dominated by Thalassodendron. The bay is  fr ing ed  to  the south by extensive mangrove cover o f 
mixed species. Ouring low water springs the e n t ire  bay d r ie s . Coastal f is h e ry  e x p lo ita t io n  is  
c u rre n tly  being ca rr ie d  ou t.

1.2. PEMBA

The marine environments on the west coast o f  Pemba were surveyed. These included the 
fr in g in g  re e f running southwards from Ras Kigomasha fro n tin g  Njao Is land  inc lu d ing  the Njao Gap, 
f ro n t in g  Fundu Is land  inc lu d ing  the Fundu Gap, the Uvin je  Gap and Mesali Is land .
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The waters contained by the ou te r is lands inc lu d ing  Port Kiuyu to  the north  and Mkoani Bay 
to  the south were a l l  surveyed. The re e f f ro n t in g  Mtangani Gap on the east coast was observed as 
were the mangrove areas to  the east o f  Mtanga Is land .

The fr in g in g  re e f from Ras Kigomasha to  ju s t  south o f  the U vin je  Gap are a l l  characte rized  
by very narrow re e f f la t s  w ith  depths o f  1 to  7 m, leading to  a very steep fo re  re e f slope ly in g  
on the 100 fathom l in e .

A t a l l  e ig h t s ite s  surveyed, there  had been severe damage by a r tis a n a l fishermen using stone 
anchors. D iv e rs ity  and cover was extrem ely low (17 genera, 5% cover), the dominant species being 
Galaxea spp. and P oc illopo ra  spp. This degree o f  d e s tru c tio n  is  to  be expected since  a l l  the 
a r t is a n a l inshore f is h e r ie s  are re s tr ic te d  to  th is  narrow band o f c o ra l, w ith  beach se in ing  
opera tions being the predominant technique used in  the embayments between the o f f ly in g  is lands  and 
the main is la n d .

To seaward o f the re e f f l a t  is  a steep fo re  ree f slope w ith  e xce lle n t cover more than 60% in  
a l l  cases. There was no obvious dominance o r  zonation bu t 46 genera were counted.

(a ) Mesali Is land

To the south o f  U vin je  Gap there  is  a unique ree f f l a t  area to  the west th a t descends to  the
fo re  re e f slope in  a stepwise manner. Coral cover was 40 to  60% w ith  40 genera observed, the
dominant species being Pori tes spp. Montipora spp., Montastrea spp., D ip loastrea  spp .. Acropora 
spp. and Galaxea spp. F ish ing  pressure has upset the f in f is h  fauna and resu lte d  in  an excess o f 
herbivorous species. The Pommacentrus and Chaetodun spp. have grazed on co ra l surfaces leav ing  
les ions  which are causing b a c te r ia l in fe c tio n s  and m o r ta lity  o f  Montastrea spp. and Favia spp., 
70% o f  these genera had been a ffe c te d . The fo re  re e f slope from 15m has a lu x u r ia n t co ra l cover 
s im ila r  to  th a t seen in  a l l  o the r fo re  re e f areas.

Reconraendations

In view o f the uniqueness o f  the h a b ita ts  and the remaining cora l cover, i t  is  recommended 
th a t Mesali Is land and the co ra l re e f areas surrounding i t  be designated a s t r i c t  marine pro tected  
area.

(b ) Protected Inshore Area from Njao Gap to  P o rt Cock bum

The inshore waters are shallow  bank areas some o f which dry a t low water sp rings . There is  
a deep water channel w ith  a maximum depth o f  7 fathoms from Uvinje Gap to  the harbour a t  Wete.

Coral cover is  re s tr ic te d  to  very is o la te d  patch re e fs , but the e n t ire  area is  covered
e x te n s ive ly  by a lg a l and seagrass species. As such and bearing in  mind the p ro d u c tiv ity  le v e ls
which are h igh , the area would be h ig h ly  s u ita b le  fo r  d iverse  m a ricu ltu re  developments, in  
p a r t ic u la r  th a t o f  Euchema and the Oyster Crassostrea.

(c ) Mtangani

The f r in g in g  re e f fro n t in g  Mtangani was observed and found to  be in  poor c o n d it io n . Coral 
cover is  v a ria b le  and never exceeded 15%. D iv e rs ity  is  poor w ith  on ly  16 genera represented. 
Shallow back re e f areas co n s is tin g  o f  Galaxea spp. and Acropora spp. had been damaged by storm 
surge and stone anchors. No rese ttlem ent was seen.

Of g rea te r in te re s t is  the mangrove area contained w ith in  the in le t  separa ting  Mtanga Is land  
from  Pemba. The channel between the two is lands  is  deep (7 fathoms) and may be a breeding s i te  
fo r  f in f is h  species. The mangroves m ainly Avicennia have not been re ce n tly  c u t and are the
h a b ita t o f  a h ig h ly  va ried  b ird  fauna (H o rn b ills  and tro p ic a l b ird s  were seen).
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Recommendation

I t  is  recommended th a t Mtangani be surveyed and declared a coasta l p ro tected  area and th a t 
the l im i ts  o f  the area extend to  the 100 fathom l in e  to  seaward.

(d ) Mangroves

The coasta l zone o f  Pemba is  w ell covered by dense mangrove fo re s ts  o f  mixed species. These 
are c u rre n tly  not under heavy c u tt in g  pressure and are sub ject to  a ra tio n a l management programme 
by the Zanzibar M in is try  o f Marine, Tourism and Forestry .

C u tting  mangroves is  perm itted under licence  and only in  one o f th ree  sp e c ifie d  areas, which 
are ro ta te d  a t 5 y e a rly  in te rv a ls . C utting  is  s e le c tiv e  and on ly  fo r  personal use.

1 .3. LATHAM ISLAND

Latham Is land  is  unique to  the coast o f  Tanzania both as an o ffsh o re  geo log ic fe a tu re  and as 
a seabird rookery. I t  is  unclear who has ju r is d ic t io n  over Latham Is land  w ith  both the mainland 
o f  Tanzania and Zanzibar c la im ing  r ig h ts .  A thorough search o f h is to r ic a l records w i l l  be 
necessary to  determine lega l r ig h ts .

The b io lo g ic a l importance o f Latham Is land has been w e ll recorded (Cooper, e t .  a í . ,  1984) 
and was confirmed during  th is  survey.

I t  is  o f  in te re s t to  note th a t a rtis a n a l f is h in g  pressure has increased and th a t there  have 
been reports  o f  exp los ive  f is h in g . Evidence o f  th is  was seen on the beach where seven re e f f is h  
were observed on the high t id e  l in e . These f is h  had d isrup ted  blood vessels around the eyes and 
g i l l s .  In a d d it io n , a recent tu r t le  nest had been d is tu rbed  and the eggs removed.

Recommendations

In view o f the uniqueness o f Latham Is land , i t  is  recommended th a t i t  be declared a s t r i c t  
reserve area and th a t a l l  access to  the ree fs and the is land  be p ro h ib ite d  and th a t s c ie n t i f ic  
research be licensed on a lim ite d  annual quota. The reserve area should extend to  the 100 fathom 
lin e .

1 .4 . FISHERIES

Fish p ro te in  accounts fo r  approximately 90% o f the annual in take  o f  animal p ro te in s  by the 
Zanzibar popu la tions . With th is  in  mind, the Zanzibar Government's p o lic y  is  to  increase the 
supp lies o f f is h  by encouraging increased p ro d u c tiv ity  in  the a rt is a n a l f is h in g  se c to r. This 
p o lic y  has been implemented by making gear and engines a va ila b le  to  fishermen and by developing a 
d is t r ib u t io n  in fra s tru c tu re  to  make the catch a va ila b le  to  the ru ra l popu la tions . The government 
a lso  seeks to  s ta b i l iz e  p rices  a t a low le v e ls  and to  th is  end freezes and s to res f is h  (mainly 
sardines and mackarel) caught by the s ta te  f is h in g  company (ZAFICO). ZAFIC0 operates a small 
f le e t  o f comnercial vessels but the catch a ttr ib u te d  to  the commercial vessels is  small (169 
tonnes during  the f i r s t  qua rte r o f 1987).

The a v a ila b le  s ta t is t ic s  from data (Table 8, annex IX) co lle c te d  a t  designated landing s ite s  
(F igure  6 , annex X) by the Zanzibar M in is try  o f  Marine, Tourism and F ores try  do not g ive  d e ta ils  
o f  catch by species, hence i t  is  d i f f i c u l t  to  assess the importance o f the various species. The 
p r in c ip a l groups c o n tr ib u tin g  to  the present catches are the demersal f is h  (breams, p a r ro t f is h ,  
emperors, snappers, m u lle ts , groupers, sharks, rays e tc . )  which are caught w ith  hand l in e s , traps
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and n e ts , the small pe lag ic  f is h  (sard ines, anchovies and mackarels) which are caught w ith  purse 
se ines, scoup nets and beach seines and the la rge  pe lag ics  (tuna, k in g f is h , rainbow runner, 
s a i l f i s h ,  m a r lin , e tc . )  which are caught by lin e s , d r i f t  g i l i  nets and purse seines (FAO, 1987).

From the data, i t  can be seen th a t the a r t is a n a l f is h in g  pressure is  su b s ta n tia l and the 
general trend  from 1980 to  1985 is  an increase in  both vessels and gear. I t  is  in te re s t in g  to  
note th a t there  is  a decrease in  the number o f  beach seines on both Zanzibar and Pemba which is  in  
l in e  w ith  government p o lic y  p ro h ib it in g  th e ir  use. Yet, d iscussions w ith  f is h e r ie s  o f f ic e r s  seem 
to  suggest th a t th is  technique is  once again being used.

Zanzibar has a ra tio n a l development plan fo r  the f is h e r ie s  se c to r, and consu lta tio ns  w ith  
the FAO South West Indian Ocean P ro jec t are continuous to  th a t end.

1.5 OTHER FISHERIES -  SHELL COLLECTING

S he ll c o lle c t in g  is  c u rre n tly  being ca rr ie d  ou t on a l l  Zanzibar and Pemba co ra l re e fs . The 
methods used are extrem ely d e s tru c tive  and should be discouraged.

The government's p o lic y  should be to  encourage ra tio n a l u t i l i z a t io n  o f  th is  resource w h ile  
m a in ta in ing  the e x is t in g  s tock. To achieve th is ,  a popu la tion  survey o f the m ajor harvested 
molluscan species should be c a rr ie d  o u t. Designated c o lle c t io n  areas should then be id e n t if ie d  
and these ro ta te d  a t set in te rv a ls  o r  a t s h o rte r in te rv a ls  i f  the stock is  in  danger o f  being 
o ve rfished .

(a ) Sea Cucumbers

There is  an a c tiv e  sea cucumber e x tra c tio n  f is h e ry  by a licensed expo rte r employing f ie ld  
c o lle c to rs .  As w ith  the seashe lls , no assessment o f  the stock has been ca rr ie d  o u t, and i t  is  
suggested th a t th is  be ca rr ie d  out to  assess the resource p o te n tia l and in s t i t u te  management 
p o lic ie s .

Recommendations

L i t t l e  can be sa id  to  fa u l t  the long term view o f the Zanzibar Gowernwnt w ith  regard to  
th e ir  F ishe ries  P o lic y . A note o f  caution  should be necessary in  the issuance o f  licences to  
fo re ig n  f is h in g  vessels and these i f  licensed should a lso  be responsib le  fo r  stock assessments in  
accordance to  the requirements o f the government.

The Zanzibar government should a c t iv e ly  p ro h ib it  the use o f  beach seines and a rt is a n a l stone
anchors. The la t te r  being replaced by manufactured fisherman type anchors as proposed in  the
A ction  Plan.

I t  should be a government p o lic y  to  req u ire  stock assessments o f  a l l  c u rre n tly  e xp lo ite d  
species as a p re -re q u is ite  fo r  management.

2. TOURISM
I t  is  the  p o lic y  o f  the Zanzibar government to  expand tourism  in  the is lands and to  achieve 

th is  goal they are a c t iv e ly  marketing the is la n d s . Several inves to rs  have expressed an in te re s t 
to  develop s ite s  a t  Mangapwani, Nungwe (Kendwa) and Matemwe on the east coast. A beach cottage 
h o te l is  c u rre n t ly  being completed a t Chui n i.

I t  is  recommended th a t p r io r  to  development, a complete assessment be c a rr ie d  out to
determ ine the poss ib le  e ffe c ts  on the coasta l marine h a b ita ts  and p reven ta tive  safeguards issued.
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3. SOURCES OF POLLUTION - URBAN AND INDUSTRIAL
NEMC has conducted a recent survey o f  p o llu t in g  in d u s trie s  in  Zanzibar. These inc lude  the 

S ta te  Leather and Shoe Factory, Cotex T e x t ile  M i l l ,  Afrochem L td , Aluminium U te n s ils  Factory , Soap 
Factory, O il R efinery (hydrogenated o i l s ) ,  Coconut O il Factory and the Mahonda Sugar and Perfume 
C orporation. The NEMC team d id  not in ve s tig a te  the raw sewage discharges from Zanzibar Town.

(a) State Leather and Shoe Factory

The fa c to ry  was constructed in  1968 w ith  Chinese a id , but production stopped in  1984 due to  
mechanical problems. Process chemicals in  the tannery operations include chromic a c id , and 
discharges are fed in to  a stream 100 m from the sea. A fa c to ry  re h a b ili ta t io n  programme is  
c u rre n tly  being considered by Czechoslovakia.

I t  is  recommended th a t a waste s ta b i l iz a t io n  system be constructed p r io r  to  re s ta r t in g  the 
production  lin e .

(b) Cotex T e x t ile  M il l

The fa c to ry , located some 2 km from the sea, discharges i t s  wastes in to  the same stream as
the Shoe Factory. The fa c to ry  is  equipped fo r  sp inn ing, warp neating and dying w ith  ya rn . I t  has
a capac ity  to  produce 6,000 m o f c lo th  per day but is  c u rre n tly  not opera ting .

When opera ting  a t capac ity , the fa c to ry  consumes 300 m? o f water per day and discharges 
wastes o f  equ iva len t volumes conta in ing  hydrogen peroxide, soda-ash, ca u s tic  soda and various 
dyes. There are no treatm ent f a c i l i t i e s .

(c ) Afrochem. L td .

This fa c to ry  producing polyurethane foam mattresses and detergent powders s ta rte d  opera tions 
in  1982. The processes used do not produce any waste water.

(d) SIOO Estate

A small in d u s tr ia l esta te  cons is ting  o f  13 fa c to r ie s  s ta rte d  operating from 1976 to  1981.
But on ly  4 fa c to r ie s  were c u rre n tly  in  ope ra tion . The es ta te  area is  provided w ith  w e ll designed
waste s ta b i l iz a t io n  ponds cons is ting  o f two prim ary 100 ponds and two secondary 2,000 m? 
ponds. The waste from a l l  the fa c to r ie s  is  trea ted  in  these ponds.

(e) Aluminium U te n s ils  Factory

The production  process uses two acid  treatm ent baths, the f i r s t  con ta in ing  concentrated
phosphoric ac id  (400 kg) and the second w ith  concentrated su lphu ric  acid  (200 kg ). Both acids are 
changed re g u la r ly  every 1 o r 2 weeks depending on the volumes processed. The acid  flow s to  the 
waste s ta b i l iz a t io n  ponds.

( f )  The Soap Factory

The capac ity  o f  the p la n t is  34 tonnes o f laundry and t o i le t  soap per month from 540 tonnes
o f animal f a t  and 100 tonnes o f caus tic  soda. The wastes are disposed o f to  ponds. The fa c to ry
is  c u rre n t ly  not o pe ra tion a l.

(g) Coconut O il Factory

A l l  wastes are flushed to  the waste s ta b i l iz a t io n  ponds. The fa c to ry  produces o i l  from
copra produced lo c a l ly .
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(h ) Mahonda Sugar and Perfume Corporation

The fa c to ry  s ta rte d  operations in  1973 w ith  Chinese a id . I t  is  designed to  produce sugar, 
l iq u o r  and perfume. The capacity  being 6,000 tonnes o f  sugar and 540 o f  l iq u o r  annua lly . 
Current production  stands a t 1,000 tonnes o f sugar annua lly .

Waste water is  discharged to  a d ra in  flo w in g  in to  a small r iv e r ,  2 to  3 f is h  k i l l s  have been 
reported in  recent years. The causes o f these are unknown and there  has been no ana lys is  o f  the 
e ff lu e n ts .

Two p e s tic id e s  stores have been id e n t if ie d  on the sugar cane p la n ta tio n s . These con ta in  a 
m ix tu re  o f  d if fe r e n t  pes tic ide s  some in  leaking  con ta ine rs . 2 .5 tonnes o f  sodium tr ic h lo ra c e ta te  
were found in  one s to re . In a d d it io n , there are expired p es tic ide s  from China (5,000 boxes each 
con ta in ing  10 g lass b o t t le s ) ,  the labe ls  are a l l  in  Chinese, th e re fo re  no id e n t if ic a t io n  was 
p oss ib le .

( i )  Zanzibar Wharfage Co.

The company is  responsible  fo r  a l l  movements in  Zanzibar harbour and a lso  m aintains a 
workshop and fu e l depot adjacent to  the harbour. Oiesel o i l  contained in  one o f  these tanks was 
seen to  be discharged in to  the harbour p r io r  to  c lean ing . The volume discharged is  unknown, but
i t  created a s l ic k  several k ilom ete rs  in  area, encompassing the harbour area and rec rea tion a l
beaches to  the south o f  the harbour. No cleaning o r d ispers ing  o f the s l ic k  was considered.

I t  is  recoomended th a t the fu e l contained in  the storage tanks be removed, con ta ine rized  and 
transported  to  the re f in e ry  in  Oar es Salaam fo r  re-processing o r d isposal should the storage 
tanks req u ire  c lean ing  o r se rv ic in g  in  the fu tu re .

( j )  Fuel Discharge Points

Submarine discharge p o in ts  fo r  re fin ed  fu e l products are located a t Mtoni in  Zanzibar and
south o f  Chake Chake in  Pemba. S p illages have occurred during  discharge opera tions a t both
s ite s .  In Zanzibar the s p i l l  coats the beaches a t Mtoni during  the south monsoon and a small
mangrove fo re s t to  the south o f  the discharge p o in t during  the north  monsoon. In Pemba the
mangrove fo re s ts  adjacent to  the discharge p o in t have become s e rio u s ly  coated, and some m o r ta lity
is  now apparent. A tanker in  Zanzibar was observed flu s h in g  i t s  tanks w ith in  the harbour area.

Recommendations

There are no c leaning o r d ispers ing  f a c i l i t i e s  and no f a c i l i t i e s  fo r  the storage o f sh ip  
discharges in  the harbour. I t  is  recommended, th e re fo re , th a t:

c lean ing  and d ispers ing  f a c i l i t i e s  be purchased and th a t an o i l  s p i l l  contingency plan 
be devised to  handle a l l  manner o f  hydrocarbon p o llu t io n s ;

a l l  d ischarges w ith in  the harbour should be p ro h ib ite d  and o ffenders h e a v ily  f in e d  and 
made to  bear the costs o f  the c leaning opera tions;

the Zanzibar Government should en te r in to  d iscussions w ith  the Mainland Government to  
produce an in teg ra te d  co -opera tive  co n tro l programme; and

th a t s im ila r  d iscussions be held w ith  re levan t Kenyan a u th o r it ie s  to  the same end.
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3.1 URBAN POLLUTION

There are c u rre n tly  no f a c i l i t i e s  to  t re a t urban and domestic wastes on e ith e r  Zanzibar o r 
Pemba. In  a l l  urban areas domestic wastes are discharged d ir e c t ly  in to  the sea.

Raw sewage discharge po in ts  in  Zanzibar are a t s ite s  fro n tin g  the town norm ally used fo r  
re c re a tio n a l ba th ing . H ospita l refuse and l iq u id  wastes are discharged in to  the sea d ir e c t ly  in  
f ro n t o f  the h osp ita l and are transported northwards to  p u b lic  bath ing areas 150 m away. A l l  the 
beaches around Zanzibar town are contaminated by fresh  faeces. There are increased le v e ls  o f 
p ro d u c t iv ity  as ev iden t by lu x u r ia n t growths o f  filam entous green algae and U lva. The embayment 
to  the north  o f  the dhow harbour (M a lind i) which d rie s  a t low t id e s  produces a fo u l odour o f 
faeces and hydrogen su lph ide. The sediments are anoxic 0 .5  cm. below the surface.

Recommendations

In view o f the p u b lic  hea lth  r is k  posed by the cu rren t d isposal p ra c tice s , i t  is  recommended
th a t:

a long term p o lic y  be adopted where every e f fo r t  is  made to  d iv e r t  a l l  present discharge
p o in ts  to  a treatm ent f a c i l i t y  p r io r  to  being discharged to  the sea; and

a p ip e lin e  w ith  a submarine discharge be constructed westwards from Ras Shangani to  the
m idpoint between Ras Shangani and Pange Reef. At th is  lo c a tio n  there is  a southern ly  bottom
flow ing  cu rre n t a t 15 m. which w i l l  d ilu te  and disperse the trea ted  e f f lu e n t away from Zanzibar 
Town.

4. OTHER IMPACTS -  SALT PR00UCTI0N

S a lt works using the combustion technique id e n t if ie d  in  the Tanga region were observed in  
the mangrove areas north  o f Bumbwini (F igure 8, annex X). The sca le  o f operations is  small w ith  
on ly one pan producing continuously and others opera ting  i f  the market p rice  fo r  s a lt  is  h igh . I t  
was found th a t the technique is  new to  Zanzibar and was introduced by the Tanga reg ion .

The operators are keen to  p a r t ic ip a te  in  a p i lo t  s o la r  evaporation demonstration p ro je c t. 
The M in is try  o f  Marine, Tourism and Forestry is  w i l l in g  to  provide the necessary funds fo r  th is  
programme.

5. PRIORITIES FOR MANAGEMENT AS DEFINED BY ZANZIBAR (UNGUJA)AND PEMBA GOVERNMENT OFFICERS

At the request o f the consu ltan t, O ff ic e rs  o f the Zanzibar M in is try  o f Marine, Tourism and 
F ores try  and ZAFICO were encouraged to  id e n t ify  what in  th e ir  op in ion  were the foremost problems 
needing a tte n tio n  w ith in  the context o f a management plan fo r  coastal resources. These were 
id e n t if ie d  as fo llo w s :

to  conduct base line research and resource assessment programmes in  a l l  coastal areas o f 
Zanzibar, Pemba and Latham Is land ;

to  id e n t if y  and designate marine parks and reserve areas in  l in e  w ith  the government 
p o lic y  o f expanding the tourism  sec to r;

to  develop and implement a p u b lic  awareness programme a t the v i l la g e  le v e l;
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to  e re c t a s u rve illa n ce  system and g u ide lines  to  enable o f f ic e rs  to  check gear, vessels 
and licences ;

to  commission a co n su lta tive  re p o rt on sources o f p o llu t io n  and poss ib le  co n tro l
measures;

to  in ve s tig a te  possib le  areas fo r  d iv e rs if ic a t io n  o f  the f is h e r ie s  such as m a ricu ltu re  
schemes and the id e n t if ic a t io n  o f  new stocks;

to  improve the p ro d u c tiv ity  o f  the a rt is a n a l f is h e r ie s  sec to r; and

to  inc lude  an a d d itio n  to  the proposed f is h e r ie s  le g is la t io n  fo r  Zanzibar concerning 
marine parks and managed areas.

In a d d it io n , the m in is try  rep resenta tives in  Pemba would l ik e  to  see a complete inven to ry  o f 
mangrove resources and gu ide lines  issued fo r  ra tio n a l management.

Recommendations

The Zanzibar Government is  w e ll placed to  ac t on the gu ide lines and p o lic ie s  o f  a National 
Action  Plan fo r  the Management o f Marine Resources but is  q u ite  c le a r th a t a l l  a c t iv i t ie s  tak ing  
place in  Zanzibar waters would be under the exc lus ive  c o n tro l o f the government o r  appointed 
o f f i c ia ls .

W ith in  the context o f the proposed P i lo t  Management Zone, Zanzibar is  eager to  co-operate 
f u l l y  and en te r in to  d iscussions w ith  Tanga reg iona l o f f ic e rs  and the c e n tra l government to  
develop and implement the programme a t an e a r ly  date .

I t  is  expected th a t the programmes in  the P i lo t  Area would be implemented in  p a ra l le l ,  w ith  
funding a llo ca te d  accord ing ly .

6. MARINE RESERVE AND PROTECTED AREAS
At p resent, Zanzibar has no marine parks, reserve areas o r managed areas, but i t  is  

government p o lic y  th a t these be id e n t if ie d  and gazetted in  1988.

As a re s u lt  o f  th is  m ission several s u ita b le  areas have been id e n t if ie d  and these are 
described f u l ly  in  section  E.

The id e n t if ie d  areas are as fo llo w s :

1. Latham Is land  p ro tected area
2. Zanzibar Reef and Is lands M u ltip le  Use

Management Area -  Murogo Park proposed
3. Mwemba Is land  Marine Reserve area
4. Mesali Is land  Marine Reserve -  Pemba
5. Mtangani Marine Reserve

Recommendations

I t  is  im portant th a t these reserve areas be gazetted a t an e a r ly  stage and g iven the 
s u rv e illa n c e  necessary to  safeguard id e n t if ie d  co ra l areas. These ree fs  represent the on ly  
id e n t if ie d  in ta c t shallow  co ra l re e f form ations in  the United Republic o f  Tanzania and as such are 
c r i t ic a l  and unique h a b ita ts .

-  gazetted as a s t r i c t  marine

-  gazetted as a management area
-  gazetted as a s t r i c t  p ro tected
-  gazetted as a s t r i c t  reserve
-  gazetted as a s t r i c t  reserve.
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ANNEX VII 

MARINE RESERVES
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INTRODUCTION

1. Fungu Yasin Marine Reserve

A ll  th a t area cons is ting  o f  land and ocean waters centered a t la t itu d e  06° 36' 00" south 
and long itude  39° 14' 30” east and extending to  a depth o f 5 fathoms below the mean low t id e  
mark from the center p o in t.

2. Mbudya Is land  Marine Reserve

A ll th a t area cons is ting  o f land and coastal waters centered a t la t itu d e  06° 39' 30" south 
and long itude  39° 15’ 00" east and to  5 fathoms.

3 . Bongoyo Is land  Marine Reserve

A l l  th a t land and coastal waters centered a t la t itu d e  06° 43' 12" south and long itude  
38° 16' 00" east extending to  a depth o f 5 fathoms.

4. Panavini Is land  Marine Reserve

A ll  th a t area co ns is ting  o f  land and coastal waters centered a t la t itu d e  06° 40' 42" south 
and long itude  38° 14' 12" east extending to  a depth o f  5 fathoms.

5. Chole Bay Marine Reserve

(a) A l l  th a t area o f land and ocean waters bounded by a l in e  commencing a t the southernmost
t ip  o f Miewi Is land which bears north  08° 00' 00“ west and which extends to  the mainland o f
Mafia Is la n d , thence along the mean high t id e  l in e  to  the nearest p o in t on the ou te r f r in g in g  ree f 
to  the 5 fathom contour, and thence in  a sou therly  d ire c t io n  gen e ra lly  p a ra lle l to  the western 
shore o f  Miewi Is land a t the 5 fathom contour to  the p o in t o f  o r ig in  a t the southernmost t ip  o f 
Miewi Is land .

(b) A l l  th a t area o f land and ocean waters bounded by a l in e  commencing a t the northernmost
t ip  o f  Chole Is land extending towards the southernmost t i p  o f Miewi Is land  to  i t s  p o in t o f
in te rs e c tio n  w ith  a l in e  commencing a t the northernmost t ip  o f Juani Is land  which bears north
50° 00' 00" west, thence along th is  l in e  to  the northernmost t ip  o f  Juani Is land  and thence in  a
sou therly  d ire c t io n  along the mean high t id e  l in e  o f  land on Juani Is land  to  the p o in t o f o r ig in  
on Chole Is land .

6 . T u tia  Is land  Marine Reserve

A ll  th a t area o f land and ocean waters centered a t la t itu d e  08° 07' 30" south and 
long itude  39° 39' 30" east and to  the 5 fathom contour.

7. Maziwi Is land  Marine Reserve

A l l  th a t land and ocean waters centered to  the north  and south by 05° 29' 48” south and
05° 31' 00" east and extending to  a depth o f  5 fathoms below the mean low t id e .

* * *
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ANNEX VIII 
ENVIRONMENTAL LEGISLATION
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INTRODUCTION
UNEP Regional Seas Reports and Studies No. 49, 1984, has reviewed the cu rre n t s ta tus  o f 

le g is la t io n  as app lica b le  to  the marine environment. This work though a thorough a na lys is  needs 
to  be re - ite ra te d  in  the context o f  a Action Plan w ith  e x is t in g  inconsistencies addressed.

INTERNATIONAL AGREEMENTS
Although many in te rn a tio n a l agreements e x is t  fo r  the environment, Tanzania is  a p a rty  to  

some, but has not r a t i f ie d  many o f them.

R a tif ie d  Agreements

Treaty Banning Nuclear Weapons Tests in  the Atmosphere, Space and Under Water, Moscow, 1963

Tanzania r a t i f ie d  th is  tre a ty  in  1964, but has y e t to  enact le g is la t io n  covering th is  tre a ty .

A frica n  Convention on the Conservation o f  Nature and Natural Resources, A lg ie rs , 1968

Tanzania accepted th is  agreement in  1974, a f te r  i t  had come in to  fo rce  in  1969. The 
Convention's o b je c tiv e  is  the adoption o f measures necessary to  ensure conserva tion , u t i l iz a t io n  
and development o f  s o i l ,  water, f lo ra  and faunal resources in  accordance w ith  s c ie n t i f ic  
p r in c ip le s  and w ith  regard to  the best in te re s t o f the people (A r t ic le  I I ) .

No s p e c if ic  le g is la t io n  e x is ts  to  cover th is  Convention, but e x is t in g  le g is la t io n ,  The 
W ild l i fe  Conservation Act (GN No. 12 o f  1974), The Water U t i l iz a t io n  Act (GN No. 2 o f  1974), The 
Land Ordinance (Cap IB ), The Town and Country Ordinance (Cap 378) and The Range Management Act (GN 
No. 51, o f 1964) a l l  serve to  support A r t ic le  I I  o f  th is  Convention.

Tanzania is  not a p a rty  to  the 1979 Convention on the Conservation o f  M ig ra to ry  Species o f 
W ild Animals th a t m igrate across National Boundaries but has agreements w ith  neighbouring 
coun tries which have w i ld l i f e  conservation le g is la t io n .

Convention on In te rn a tio n a l Trade in  Endangered Species o f  W ild Fauna and F lo ra , Washington, 1973 
(CITES)

Tanzania became a p a rty  to  th is  Convention in  1980, the Convention came in to  fo rce  in  1975. 
No le g is la t io n  has been produced to  deal s p e c if ic a l ly  w ith  th is  Convention, but the M in is te r  o f 
Natural Resources supported by the W ild l i fe  Conservation Act can declare  any area to  be a game 
c o n tro lle d  area.

SIGNED AGREEMENTS

The United Nations Convention on the  Law o f the Sea (UNCLOS), K ingston, 1982

Tanzania signed th is  Convention in  1982 and is  in  the process o f r a t i fy in g  i t ,  but as y e t,
no le g is la t io n  e x is ts  to  cover and support the implementation o f  th is  Covention.

Tanzania has since declared t e r r i t o r ia l  waters extending 50 m ile s , and w i l l  soon extend i t s
ju r is d ic t io n  to  a 200 m ile  Exclusive Economic Zone (EEZ). Zanzibar has requested the Union th a t 
i t  be granted ju r is d ic t io n  and c o n tro l o f  the EEZ from the agreed Kenya Border southwards to  the 
m id lin e  betweem Latham Is land  and M afia. F ina l approval o f  th is  request is  pending.
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In te rn a tio n a l Convention fo r  the Prevention o f  P o llu t io n  from Ships, London, 1973 (MARPOL)

Tanzania has signed th is  Convention but as o f  ye t has not r a t i f ie d  i t .  The Convention 
de fines marine p o llu t io n  as 'Harmful Substances', as defined  by GESAMP and 'D ischarge ' was made to  
inc lude  any escape, d isposa l, s p i l l in y ,  lea k ing , pumping, e m ittin g  o r  emptying o f harmful 
substances a r is in g  from ceased e xp lo ra tions  and the release o f  harmful substances re s u lt in g  from 
s ie n t i f i c  research in to  p o llu t io n  abatement.

I f  Tanzania accedes to  th is  Convention, i t  w i l l  be faced w ith  a heavy f in a n c ia l burden to  
s a t is fy  (Annex X I) the Regulations fo r  the Prevention o f  P o llu tio n  by O il and (Annex I I )  the 
Regulations fo r  the Control o f  P o llu tio n  by Noxious L iqu id  Substances in  B u lk , both o f  which are 
compulsory. These annexes inc lude the p ro v is io n  o f  reception  f a c i l i t i e s  a t o i l  load ing  te rm ina ls , 
re p a ir  po rts  and in  po rts  where vessels have residues to  d ischarge.

In te rn a tio n a l Convention fo r  the S afe ty o f  L ife  a t  Sea, London, 1974

Through the Merchant Shipping Act (1967), the M in is te r  o f  Communications can declare  
reg u la tion s  fo r  the prevention o f  c o ll is io n s  (P a rt V) and load l in e  regu la tions  in  keeping w ith  
the p rov is ions  o f  the Convention.

Convention on the High Seas, Geneva, 1958, and the Convention on the C ontinenta l S h e lf, 
Geneva, 1958

Tanzania has not r a t i f ie d  e ith e r  o f  these Conventions. The Convention on the High Seas 
provides fo r  freedom o f the seas, but is  s t r i c t  about p o llu t io n  o f  the high seas. Tanzania 
proposed a clause in  the convention regarding fla g s  o f  convenience, s ta tin g  th a t there  must be a 
d e f in it iv e  l in k  between vessel and f la g .

The Convention on the Continental S h e lf, deals w ith  the e xp lo ra tion  and e x p lo ita t io n  o f 
n a tu ra l resources on the co n tin en ta l s h e lf w h ile  l im it in g  resources and not in te r fe r in g  w ith  
oceanographic and s c ie n t i f ic  research. The p o in ts  o f  in te re s t in  th is  Convention have since been 
covered by the Law o f the Sea Convention o f  1982.

Convention on the Prevention o f  Marine P o llu t io n  by Dumping o f Wastes o r  o th e r M atte rs , 
London, 1972

This Convention recognizes the r ig h ts  o f a s ta te  to  e x p lo it  i t s  natu ra l resources w h ile  
p ro h ib it in g  damage to  the environment o f o the r s ta te s . The Convention l i s t s  p ro h ib ite d  items 
(mercury and mercury compounds) and o the r substances such as lead, a rsen ic e tc . which are allowed 
to  be dumped w ith  s p e c if ic  c o n tro ls .

Tanzania has no le g is la t io n  regarding dumping and views th is  as a problem o f in d u s tr ia liz e d  
s ta te s .

Trea ty on the P ro h ib it io n  o f  the Emplacement o f  Nuclear Weapons and Other Weapon o f  Mass 
D estruc tion  on the Seabed and the  Ocean F loo r and in  the Subsoil th e re o f, Washington, London, 
Moscow, 1971

This Treaty and the Convention on the P ro h ib it io n  o f  M il i ta r y  o r  any o the r H o s tile  Use o f 
Environmental M od ifica tio n  Techniques (1977) have both been accepted by Tanzania but as ye t not 
r a t i f ie d .
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NATIONAL LEGISLATION - TANZANIA MAINLAND

Most aspects o f  environmental management and co n tro l are covered by e x is t in g  le g is la t io n ,  
but in  many cases th is  le g is la to n  needs amending and updating. I t  would a lso  be usefu l to  compile 
a l l  e x is t in g  le g is la t io n  p e rta in in g  to  the environment in to  a s in g le  reference handbook fo r  use by 
implementing agencies and enforcement bodies.

I t  must, however, be noted th a t the fo llo w in g  o u tlin e d  na tiona l le g is la t io n  is  based on 
in fo rm a tion  a v a ila b le  and is  by no means exhaustive o f  the e x is t in g  na tiona l le g is la t io n  re levan t 
to  the p ro te c tio n , management and development o f  the marine and coasta l environment o f the United 
Republic o f  Tanzania.

NATURAL RESOURCES

THE FISHERIES ACT 1970 -  GN 6 OF 1970

The F isheries Act under the co n tro l o f  the M in is te r  o f  Natural Resources and the O ire c to r o f 
F isheries provides fo r  the development, p ro te c t io n , conservation o f  marine p roducts, namely
f in f is h ,  s h e l l f is h ,  marine algae and inve rteb ra te s  in c lu d in g  tu r t le s  and dugongs.

The Act is  implemented by the F ishe ries  D iv is io n  which is  responsib le fo r  issu ing  licences 
to  vessels, fishermen, exporte rs , dealers and w ith  m in is te r ia l approval, the g ran ting  o f  licences
to  fo re ig n  opera to rs . The Act a lso  deals w ith  the use o f  exp los ives, poisons and water p o llu t io n
The F ishe ries  R egulation, (GN 109, o f  1986) where f is h in g  w ith  exp los ives, e le c t r ic a l devices and 
poisons is  p ro h ib ite d . S a lie n t p o in ts  o f  the Act are included below as reference m a te r ia l.

THE FISHERIES ACT, 1970 GN 6 OF 1970, THE FISHERIES (GENERAL) REGULATIONS, 1973

PART i  i  -  R e g is tra tio n  o f  F ish ing  Vessels

(a) Every vessel to  which these reg u la tion s  apply s h a ll be reg is te red  in  accordance w ith  
the Ac+ and be sub ject to  the p ro v is io ns  o f the Act.

(b) This Regulation app lies  to  every vessel o the r than dugout canoes used fo r  f is h in g
purposes.

PART i  i  -  Section 20

(a) The D ire c to r  o f F ish e rie s , no tw ithstand ing  anyth ing contained in  the re g u la tio n s , may
grant to  any person, w itho u t a fe e , a licen ce  to  be ca lle d  a specia l licence  which
s h a ll e n t i t le  the ho lde r to  engage in  f is h in g  and to  do such o ther th ings  as may be
sp e c ifie d  the re in  fo r  any o f  the fo llo w in g  purposes:

s c ie n t i f ic  research; 
complementary purposes; 
educational se rv ices ; and
the supply o f  food in  cases o f emergency where no o the r adequate food supplies 
are a v a ila b le .

(b) A specia l licence  may au thorize  f is h in g  in  any water fo r  any species o f  f is h  provided 
th a t a specia l licen ce  issued fo r  complementary purposes s h a ll not au tho rize  the 
f is h in g  o f  any f is h  declared p ro tec ted  under any Regulations made under the Act o f 
F ish ing  in  any marine reserve.
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PART iv  -  General P rovis ions R e la ting  to  P ro h ib it io n s , R e s tr ic t io n s  and Exemptions

Section 23 -  R e s tric tio n s  on Im port. Export and In tro d u c tio n  o f  New Species

(a) No person s h a ll,  w ithou t ob ta in ing  a w r it te n  perm it o r  o the r a u th o riza tio n  o f the 
D ire c to r  o f  F ishe rie s , and except w ith  the co n d itio n s  s p e c if ie d :

import any l iv e  f is h  in to  Tanganyika o the r than f is h  indigenous to  Tanganyika;

in troduce in to  the waters o f  Tanganyika Blue G i l i  Sunfish (Heliopora 
m acrochira) .  Carp o f  a l l  species o f  Cyprinus inc lu d ing  G o ld fish  o r  any species 
o f  f is h  not indigenous to  Tanganyika o r the eggs th e re o f;

tra n s fe r any species o f f is h  not indigenous to  Tanganyika o r  eggs the reo f from 
one water to  another; o r

export any l iv e  f is h  from Tanganyika.

Section 25 -  P ro h ib it io n  o f the use o f Explosives e tc . and damaging o f Dams

(a) No person sh a ll use o r be in  possession o f any exp los ives , e le c t r ic a l device o r any 
poisonous o r noxious substance w ith  in te n t thereby to  cap tu re , k i l l  o r  in ju re  f is h  in  
any waters, o r to  render any such f is h  eas ie r to  capture .

(b) No person sh a ll cu t through, break down o r des troy  any dam in  any water w ith  in te n t
to  capture , k i l l  o r  in ju re  f is h .

Section 26 -  P ro h ib it io n  o f D isturbance o f  Spawn

(a) No person s h a ll w i l l f u l l y  d is tu rb  any spawn o r spawning f is h  o r any bed, bank o r
shallow in  which there  is  any spawn o r spawning f is h .

(b) Provided th a t nothing in  th is  Regulation s h a ll a f fe c t  any lega l r ig h t  to  take any
m ate ria l o r water from any waters.

Section 27 -  P ro h ib it io n  o f Throwing Overboard o f C erta in  Substances

(a) No person sh a ll throw overboard b a lla s t ,  coal ashes, stones o r o the r p re ju d ic ia l o r
d e le te rious  substances in  any lake , r iv e r ,  harbour o r road stead, o r  any o the r water 
where f is h in g  is  ca rr ie d  on.

Section 28 -  P ro h ib it io n  o f  E fflu e n ts  and o the r D e le te rious Substances

(a) No person s h a ll cause o r knowingly perm it to  flo w  o r pass in to ,  o r  put o r  knowingly
perm it to  be put in  any w aters, lim e , chemical substances o r  drugs, poisonous m atte r, 
dead o r decaying f is h  o r  remnants th e re o f, m i l l  rubbish o r  saw dus t, o r  any o the r
d e le te rious  substance o r th in g  to  such an e x ten t as to  be in ju r io u s  to  f is h  o r  to  the
spawning grounds, spawn o r food o f  f is h .

(b ) The m in is te r  may by order declare  any substance to  be d e le te rio u s  fo r  the purpose o f
th is  Regulation.

Section 29 -  Exemptions from c e rta in  P ro h ib itio n s

(a) Notw ithstanding anyth ing contained in  these R egulations, a person s h a ll no t be g u i l t y
o f an offence aga inst any o f  the p rov is ions  o f  Regulation 25 , 26 , 27 o r  28 by reason
o n ly  o f  any act done in  exerc ise  o f  any lega l r ig h t ,  o r  in  continuance o f  any process
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o r method which he has been la w fu lly  employing from before the commencement o f  these
Regulations, i f  he proves to  the s a t is fa c t io n  o f  the cou rt th a t he had used a l l
a v a ila b le  and p ra c tic a b le  means to  render any substance, m atter o r  th in g  used by him 
harmless to  f is h  o r to  the spawning grounds, spawn o r  food o f  f is h .

Section 39 -  Nets o r  Weirs not to  O bstruct the Passage o f Fish

(a) No person s h a ll e re c t, co n s tru c t, use o r m ain ta in  in  the t e r r i t o r ia l  waters any net 
o r  w e ir o r o the r f is h in g  gear which unduly obs truc ts  the passage o f f is h .  An 
authorized o f f ic e r  may order the removal o r cause to  be removed any such n e t, w e ir  o r 
o the r f is h in g  gear.

Section 40- P ro h ib it io n  o f Use o f C erta in  Sizes o f Seine and o ther Types o f Nets. Rockets.
Explosives. Harpoons. Spear Guns

(a) Notw ithstanding anyth ing contained in  these Regulations, no person s h a ll use fo r
f is h in g :

monofilament nets in  a l l  fresh  water f is h e r ie s ;

rocke ts , exp los ive  m a te ria ls  o r exp los ive  p ro je c t i le s ,  except fo r  f is h in g  
whales; and

harpoon guns, spear guns.

THE FISHERIES ACT -  HARPOON FISHING (MAFIA ISLAND) REGULATIONS 1973

These Regulations cane in to  opera tion  on the 14th o f  J u ly , 1973 and expired on the 31st o f 
December, 1974.

Every person who is  the ho lde r o f  a v a lid  f is h in g  licence  issued to  him pursuant to  the 
F ishe ries  (Generali Regulations (1973) and who is ,  in  the op in ion  o f  the authorized o f f ic e r ,  a 
"bona f id e "  to u r is t  may a t any time w h ile  these Regulations are in  fo rce  and sub ject to  the 
P rovis ions o f  the F ishe ries  Act (1970) and o f Regulations made thereunder, engage in  f is h in g  by 
usina harpoon o r spear guns w itho u t a i r  b o tt le s  w ith in  the area described in  the schedule:

AREA 1: Commencing a t p o in t "A" which is  7° 55’ 05" south and 39° 51* 03" east o f
Greenwich, thence fo llo w in g  the shore to  p o in t "6 " which is  7° 10' 54" south
and 39° 50' 00" east o f Greenwich approximately 2.1 km in  a s tra ig h t l in e  
no rth -eas t o f p o in t "A ".

AREA 2: On Juani Is la n d , commencing a t p o in t HC" which is  7° 45' 57" south and 39°
29' 51" east o f  Greenwich, thence fo llo w in g  the shore to  p o in t "0 " which is  7° 
36' 58" south and 39° 29' 51" East o f  Greenwich approxim ately 1.6 km in  a 
s tra ig h t l in e  o f  p o in t "C".

THE FISHERIES ACT, 1970 -  THE FISHERIES (MARINE RESERVES) REGULATIONS, 1975, GN OF 137, 1975

(a) The areas described in  th is  schedule o f these regu la tions  are declared marine 
reserves.

(b) No person unless authorized  by the d ire c to r  s h a ll f is h  in  a marine reserve.

(c ) No person sh a ll en te r o r  res ide  in  a marine reserve w ithou t the p r io r  consent in  
w r it in g  o f  the d ire c to r .  This Regulation s h a ll not apply in  re la t io n  to :
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a p u b lic  o f f ic e r  on duty w ith in  the marine reserve o r  a member o f  h is  fa m ily  o r 
domestic employee;

a person who resides a t any place w ith in  the boundaries o f  a marine reserve;

any person engaged in  work being la w fu lly  c a rr ie d  out w ith in  the boundaries o f a 
marine reserve; and

any person who is  a "bona f id e "  to u r is t  o r v is i t o r .

(d) No person sh a ll c o lle c t  any f is h  o r  o the r marine organism w ith in  a marine reserve.

(e) No person s h a ll c u t, carve, in ju re ,  m u tila te , remove, d isp lace  o r break o f f  any 
undergrowth o r form ation o r o the r f lo ra  w ith in  a marine reserve.

( f )  No person s h a ll d ig  any hole w ith in  a marine reserve o r in  any o the r way im pa ir any 
n a tu ra l h a b ita t o r  underwater scene w ith in  a marine reserve.

(g) No person sh a ll swim, wade, d ive  o r  use any d iv in g  equipment w ith in  a marine reserve, 
except fo r  any purpose connected w ith  s c ie n t i f ic  study o r i f  o therw ise s p e c if ic a l ly  
authorized by the d ire c to r .

(h) No person sh a ll des troy , mark, deface, d isp la ce , remove o r tamper w ith  any s ign ,
f lo a t  o r p lacard w ith in  the boundaries o f a marine reserve.

( i ) No person sh a ll w ith in  the boundaries o f  a marine reserve ca rry  on, o r p e rm it, o r 
cause to  be c a rr ie d  on any ope ra tion  in v o lv in g  dredging, excavating, d r i l l i n g  o r 
f i l l i n g  o f any k in d , o r  use a p e rm it, o r  cause to  be used any equipment, machinery o r 
equipment norm ally used fo r  dredging, d r i l l i n g  o r  excavating o r depos it cons truc t o r 
in s t a l l  any such machinery o r  equipment.

( j )  No person s h a ll w ith in  a marine reserve operate , anchor, cast o r  drag any vessel,
water c r a f t ,  mooring device in  such manner as would l ik e ly  s t r ik e ,  in ju re  o r
otherw ise cause damage to  any marine l i f e  o r underwater fe a tu re .

(k ) No person s h a ll w ith in  a marine reserve use o r  have in  h is  possession any type o f
f is h in g  equipment save w ith  the perm ission in  w r it in g  o f  a f is h e r ie s  o f f ic e r  in
charge o f such a reserve.

(1) Any person who contravenes any p ro v is io n  o f  these Regulations s h a ll be g u i l t y  o f an
o ffence and s h a ll be l ia b le  a co nv ic tion  to  a f in e  not exceeding twenty thousand 
s h il l in g s  o r imprisonment fo r  a terms not exceeding f iv e  years.

AN ACT TO MAKE PROVISION WITH RESPECT TO EXPLORING FOR ANO PRODUCING PETROLEUM (GN 27, OF 1980)

Section 1 -  This Act s h a ll apply to  Zanzibar as w e ll as mainland Tanzania.

Section 2 -  This Act s h a ll apply to  and in  respect o f the seabed and subso il o f  the
con tinen ta l s h e lf .

Section 34 -  In v e s tig a tio n  o f  Locations

(a) Where a lo c a tio n  has been declared under section  33, the m in is te r  may, by w r it te n
n o tice  served on the  reg is te red  ho lde r o f  an e xp lo ra tion  lice n ce , d ir e c t  th a t the
ho lder ca rry  o u t, w ith in  a period  sp e c ifie d  in  the n o tice  o f  not less than two years.
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such appropria te  in v e s tig a tio n s  and stud ies as the m in is te r  th inks  proper to  assess 
the f e a s ib i l i t y  o f the co n s tru c tio n , establishm ent and opera tion  o f  an in d u s try  fo r  
the recovery o f  petroleum from the lo c a tio n .

(b) The in ve s tig a tio n s  and s tud ies re fe rre d  to  in  subsection (a) may inc lude  i f  
app ropria te ;

( i )  techn ica l and economic fe a s ib i l i t y  s tud ies  re la t in g  to  the recovery, 
processing and tran spo rt o f  petroleum from the lo c a tio n ;

( i i )  s tud ies o f  proposed s ite s  fo r  f a c i l i t i e s  th a t would be requ ired  by the 
in d u s try  re fe rre d  to  in  subsection (a ) ;

( i i i )  stud ies o f  p o rt and be rth ing  f a c i l i t i e s  and roads, p ip e lin e s  and o the r 
tra n sp o rta tio n  f a c i l i t i e s ;  and

( iv )  in v e s tig a tio n s  in to :

-  s u ita b le  water f a c i l i t i e s  and re t ic u la t io n  systems fo r  in d u s tr ia l and town 
purposes;

-  the lo c a tio n  and design o f a s u ita b le  a ir s t r ip  and associated land ing  and 
term ina l f a c i l i t i e s  i f  so requ ired  by th a t in d u s try ; and

-  the generation and transm ission o f  e le c t r ic i t y  so requ ired  by th a t in d u s try .

(v) in v e s tig a tio n s  o f  any o the r works, serv ices o r f a c i l i t i e s  th a t may be so 
requ ired  fo r  th a t ind us try  in  re la t io n  to  the lo c a tio n ;

( v i)  in v e s tig a tio n  in to  the development, i f  so requ ired , o f  a su ita b le  town fo r  the 
in d u s try ;

( v i i )  s tud ies on fu tu re  labour requirements fo r  the in d u s try ; and

( v i i i )  physica l impact s tud ies in to  the poss ib le  e ffe c ts  o f  the ind us try  on the 
environment.

(c ) The reg is te red  ho lder o f  an e xp lo ra tio n  licen ce  s h a ll fu rn is h  to  the m in is te r , w ith in  
the period s p e c ifie d  in  the n o tice  under subsection (a) such re p o rts , ana lys is  and 
data re s u lt in g  from the in v e s tig a tio n  and stud ies ca rr ie d  o u t under th is  sec tion  as 
the m in is te r , by w r it te n  n o tice  on the ho lde r, may re q u ire .

THE MATER UTILIZATION (CONTROL AND REGULATION) ACT 1974

The Act confers powers to  the Central Water and Basin Water Boards to  g rant water r ig h ts  in  
the coun try. A lso under the terms o f the A c t, any person who p o llu te s  the water o f  any r iv e r ,  
stream, o r  watercourse, o r  in  any body o f  surface water to  such an exten t as to  be l ik e ly  to  cause 
in ju ry  d ir e c t ly  o r  in d ire c t ly  to  p u b lic  h ea lth , liv e s to c k , f is h ,  crops, e tc . ,  w i l l  be g u i l t y  o f  an 
o ffence .

THE MATER UTILIZATION (CONTROL AND REGULATION) (AMENDMENT) ACT OF 1981

Confers on the Central Water Board the power to  c o n tro l and regu la te  water p o llu t io n  and to  
c a rry  out and promote research and in v e s tig a tio n s  in to  the causes o f  and the c o n tro l and 
re g u la tio n  o f  water p o llu t io n . I t  can a lso  recommend to  the government p lans, fo r  the c o n tro l o f 
e ff lu e n ts  by a l l  water users and advise users and government on co n tro l and p reven tion  o f  water 
p o llu t io n .
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Users must submit to  te s tin g  procedures la id  down by the board and maximum perm iss ib le  
standards fo r  e ff lu e n ts  have been la id  down. For domestic water the standards are comparable to  
those s p e c ifie d  by WHO (1963).

AN ACT TO PROVIDE FOR THE ESTABLISHMENT OF THE NATIONAL ENVIRONMENT MANAGEMENT COUNCIL, (» I  19 OF 
1983)

The National Environment Management Council was enacted on September 10, 1983, by the 
Parliament o f the United Republic o f  Tanzania.

PART I I  -  Functions o f  the Council

The main fu nc tio n  s h a ll be to  advise the government on a l l  m atters re la t in g  to  the 
environment and in  p a r t ic u la r  the council s h a ll:

fo rm ula te  p o lic y  on environmental management and recommend i t s  implementations by 
government;

co -o rd ina te  the a c t iv i t ie s  o f a l l  bodies concerned w ith  environmental m atters and serve 
as a channel o f  communication between those bodies and government;

evaluate e x is t in g  and proposed p o lic ie s  and the a c t iv i t ie s  o f the government d ire c te d  to  
co n tro l p o llu t io n  and the enhancement o f  the environment and to  the accomplishment o f  o the r 
o b jec tive s  which a f fe c t  the q u a lity  o f  the environment and on the basis o f  th a t ,  fo rm ula te  
p o lic ie s  and programmes which w i l l  achieve more e ffe c t iv e  management and enhancement o f 
environmental q u a li ty ;

recommend measures to  ensure th a t government p o lic ie s  inc lud ing  those fo r  development 
and conservation o f  na tu ra l resources take adequate account o f  environmental e f fe c ts ;

s tim u la te  p u b lic  and p r iv a te  p a r t ic ip a t io n  in  programmes and a c t iv i t ie s  fo r  the ra tio n a l 
and benefica ! use o f na tu ra l resources;

seek advancement o f  s c ie n t i f ic  knowledge o f changes in  the environment and encourage the 
development o f  technology to  prevent o r  m inim ize adverse e ffe c ts  th a t endanger man's hea lth  and 
w e ll-b e in g ;

sp ec ify  standards, norms and c r i t e r ia  fo r  the p ro tec tio n  o f  b e n e fic ia l uses and the 
maintenance o f the q u a lity  o f the environment;

e s ta b lish  and operate a system o f documentation and d issem ination o f in fo rm a tion  
re la t in g  to  the environment;

form ula te  proposals fo r  le g is la t io n  in  the area o f  environmental issues and recommend 
th e ir  implementation by the government; and

undertake o r promote general environmental educational programmes fo r  the purpose o f 
c re a tin g  a na tiona l p u b lic  op in ion  regarding the environment and the ro le  o f  the p u b lic  in  i t s  
p ro te c tio n  and improvement.

PART I I I  -  Power o f  the M in is te r  to  Impose Duty

(a) I f  the m in is te r  considers i t  necessary in  the p u b lic  in te re s t,  he may, a f te r  
co nsu lta tio n  w ith  the m in is te r  fo r  the time responsib le  fo r  fin an ce , by order 
published in  "The G azette", impose a duty payable to  the council by any person o r 
body o f  persons b e n e fit in g  o f  the a c t iv i t ie s  o f  the council o r  whose a c t iv i t ie s  
a ffe c t the a c t iv i t ie s  o f  the c o u n c il, and every such person o r  body o f  persons
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s p e c ifie d  in  the order s h a ll have a l l  necessary measures to  pay to  the council such 
amount o f  duty and in  such manner as may be s p e c ifie d  in  the o rder.

(b) Every amount o f  duty required to  be paid under subsection (a) s h a ll be paid by the 
s p e c ifie d  person o r body o f  persons and the amount so payable s h a ll be a debt due to
the counc il and may be recovered by the person o r body o f persons as a c i v i l  debt by
a s u it  a t the instance o f the D ire c to r  General o r any person authorized by him on 
th a t b e h a lf.

The le g is la t io n  described in  the above section  comprises a compendium o f in fo rm a tion
a v a ila b le  on e x is t in g  regu la tions  dea ling  w ith  the environment and n a tu ra l resources. Not
included in  th is  section  is  a re g u la tio n  from the F ores try  Act s t ip u la t in g  th a t areas o f  mangrove 
in  coasta l areas are a l l  to  be considered as reserve areas.

NATIONAL LEGISLATION - ZANZIBAR
Zanzibar is  p a rt o f  the United Republic o f  Tanzania, a federa l s ta te  comprising the former 

People's Republic o f  Zanzibar and the Republic o f  Tanganyika. The in te r im  c o n s t itu t io n  o f 
Tanzania 1965 (CAP 596), as amended in  1975 and 1977, notes th a t the United Republic o f Tanzania 
is  a Parliam entary Republic based on the fundamental p r in c ip le s  o f  so c ia lism  and s e lf - re lia n c e . 
There is  a s in g le  p o l i t ic a l  p a rty , the Chama Cha Mapinduzi (CCM), a President and Vice President 
one o f  which must come from Zanzibar. The National Assembly which includes members from Zanzibar 
le g is la te s  fo r  the mainland on a l l  m atters and fo r  the United Republic on the fo llo w in g :

C o n s titu tio n  and Government o f the United Republic;
External A f fa ir s ;
Defence;
P o lice ;
Emergency Powers;
C itize n sh ip ;
Iirm ig ra tion ;
External Trade and Borrowing;
Public  Service o f  the United Republic;
Income and Corporation Tax, Customs and Excise;
Harbours, C iv i l  A v ia tio n , Post and Telegraph;
Currency;
In d u s tr ia l Licensing and S ta t is t ic s ;
Higher Education;
Hydrocarbons;
National Examination C ouncil; and
M atters l is te d  in  the East A frica n  Treaty fo r  Co-operation.

A l l  o the r m atters a ffe c tin g  Zanzibar are w ith in  the exc lus ive  ju r is d ic t io n  o f  the Zanzibar 
Executive and R evolutionary C ouncil. These w i l l  inc lude  co n tro l o f  a l l  a c t iv i t ie s  w ith in  i t s  
t e r r i t o r ia l  waters which a t present remain undefined since the d e c la ra tio n  o f  a 50-m ile  
t e r r i t o r ia l  l im i t  by the Union. The existance o f th is  separate le g is la t io n  concerning the 
development and cu rren t use o f  te r r i to ra )  waters is  im portant in  the fo rm u la tion  o f  a N ational 
Action  Plan fo r  the management o f  the coastal zone o f  the United Republic o f  Tanzania.

FISHERIES LEGISLATION

At p resent, Zanzibar F ishe ries  are le g is la te d  by the F isheries P ro tec tio n  Decree, 1943, 
(CAP 125), as amended hy the Fish P ro tec tion  Amendment Decree, 1964 (P.D. No. 18).
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The decree empowers the m in is te r  to  make ru le s  fo r  the more e ffe c tu a l c o n tro l,  p ro te c tio n  
and improvement o f  f is h ,  and the government and management o f any declared area in  which f is h in g  
may be c a rr ie d  on. I t  a lso  includes the fo llo w in g  powers o f  the m in is te r  and f is h e r ie s  o f f ic e r s :

to  impose and p rescribe  the co nd itio n  fo r  the reg u la tion  o f f is h in g ;

to  re g is te r  a l l  boats, nets, stakes employed in  f is h in g ;

to  re g is te r  a l l  transactions  re la t in g  to  the sale and the dea ling  in  ne ts ;

to  determ ine the times and seasons a t which the tak ing  o f any species o f f is h  sh a ll 
coumence and cease;

to  issue licences and c e r t i f ic a te s  o f re g is t ra t io n  to  persons authorized  to  take any 
species o f  f is h ;

to  p re scrib e  the fees payable in  respect o f  any licence  o r re g is t ra t io n  issued;

to  p rovide fo r  and regu la te  the d e sc rip tio n  and form o f nets to  be used in  f is h in g  and 
to  p ro h ib it  any specia l d e sc rip tio n  o f  nets o r meshes o r any ta c k le , instrum ent or 
appliance whatsoever tending to  impede the law fu l tak ing  o f f is h  o r  being in  any manner 
de trim en ta l to  the p reserva tion  o r increase o f f is h ;  and

to  p ro h ib it  o r regu la te  the sa le  o f  any f is h .

There are a lso  ru le s  th a t regu la te  the im porta tion  o f l iv e  f is h  and a p ro h ib it io n  on the use 
o f beach seines (F ish  P ro tec tio n , Im portation  R e s tr ic tio n  Rules, 1951 (N95), and the Fish 
P ro tec tion  (Seine Net F ish ing ) P ro h ib it io n  Rules, 1914.

Zanzibar has a lso  form ulated and enacted the W ild Animals P ro tec tion  Decree (CAP 128), which 
app lies  to  any animal l is te d  on the schedule and which includes the Hawksbill T u r t le  (Eretmockelys 
im b rica ta ) ,  the W ild B irds P ro tec tion  decree (CAP 129), which p ro tec ts  l is te d  b ird s  throughout 
Zanzibar and provides fo r  sanctuaries. Sanctuaries have been declared on the shore a t  Chwaka and 
Zanzibar Town (W ild B irds P ro tec tio n  sanctuaries Order (G.N. <163, o f 1944). Other le g is la t io n  
c u rre n tly  in  fo rce  a ffe c t in g  the coastal zone and marine resources inc ludes:

THE WOODCUTTING (AMENDMENT) DECREE, 1968, PRESIDENTIAL DECREE #4, OF 1968

This Decree provides re s tr ic t io n s  on woodcutting on government land and inc ludes the c u tt in g  
o f  mangroves. I t  s p e c ifie s  th a t c u tt in g  on government land can only be c a rr ie d  ou t on re c e ip t o f 
a proper licence  and the payment o f a sp e c ifie d  fee.

THE FOREST RESERVES PRINCIPAL LEGISLATION (CAP 120), AND THE WOODCUTTING (PROTECTION ANO CONTROL 
OF THE CHWAKA MANGROVE FORESTS) RULES (GN. 99 OF 1946) (CAP 1210)

Provides in  the form er fo r  the m in is te r  to  declare  any area o f government land a fo re s t 
reserve w ith  a n o tice  o f  in te n t being published in  the gazette g iv in g  the l im i ts  o f  the land. 
Under th is  L e g is la tio n , Zanzibar has declared e ig h t fo re s t reserves, these being:

Kichwele Forest Reserve GN 28 o f 1955
Pangeni Forest Reserve GN 29 o f 1955
Pangeni Kwa Wokomi Forest Reserve GN 30 o f 1955
Walezo Ckumbani Forest Reserve GN 31 o f 1955
Dunga Forest Reserve GN 34 o f 1959
Ngezi Forest Reserve GN 66 o f 1959
Unguja Uhuu Forest Reserve GN 102 o f 1959
Jozani Forest Reserve GN 63 o f 1960
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The ru le s  concerning the mangrove fo re s ts  o f  Chwaka Bay spec ify  th a t no person can cu t poles 
(mangrove poles) from the reserve area except by perm it, w h ile  exempting these having t ra d it io n a l 
r ig h ts .  The L e g is la tio n  a lso names areas promulgated as Mangrove Forest Reserves, these being:

(a) A li these areas o f mangrove fo re s ts  in  Chwaka Bay known as: Mapopwa area and the Mto
wa S e r ik a li area (GN 71 o f 1949).

(b) A ll th a t area o f mangrove fo re s t in  Chwaka Bay Kinani extending to  Chuzi Is land  (G.N. 
59, 1955).

(c ) A l l  these areas o f mangrove fo re s ts  in  Kisakasaka Bay and Kiwani Bay (GN 59 o f 1955).

(d) On Pemba, a l l  th a t area known as Mwitu Kikuu and th a t area known as the Ngezi Forest
(GN 71 o f 1947).

THE PUBLIC LAND DECREE (CAP 93) -  REMOVAL OF NATURAL PRODUCTS RULES (1984) UNDER SECTION 610

S pec ifies  natu ra l products as being stones, sand, g ra v e l, lime and any o the r na tu ra l produce 
o f the same groups. This Decree may be app lica b le  d ir e c t ly  to  a coasta l management programme 
since i t  ru les  th a t no person may excavate, remove, tra n sp o rt o r  s e ll any na tu ra l produce from 
p u b lic  land w ithout pe rm it, w h ile  sp e c ify in g  hours du ring  which a person may excavate o r 
tra n s p o rt. I t  a lso  g ive  powers to  the m in is te r  to  declare  such areas o f land o r sea shores 
surrounding the is lands o f Zanzibar and Pemba to  be pro tected  areas, where a p ro h ib ite d  area means 
any area declared by the m in is te r  to  be closed fo r  any a c t iv i t ie s  o f  an excavation o r removal o f 
na tu ra l produce.

Zanzibar has re ce n tly  caim issioned FAO through a se ries  o f  consultancies from 1980 to  1987, 
to  analyze the e x is t in g  in s t itu t io n a l and lega l framwork o f  the Zanzibar F isheries and to  propose 
general f is h e r ie s  regu la tions  in  order to  g ive  e f fe c t  to  proposed le g is la t io n .  The re s u lts  o f 
these consultancies are given in  FAO Document FL/IOR/82/7 and are c u rre n tly  being considered by 
the Zanzibar Government p r io r  to  adoption.

The proposed F isheries (General) Law w i l l  provide fo r  the management and development o f 
f is h e r ie s  in  the marine waters under the ju r is d ic t io n  o f  Zanzibar and fo r  m atters connected 
the rew ith  and in c id e n ta l th e re to . To th is  end, the law w i l l  be adm inistered by the m in is te r  who 
may delegate h is  powers to  the D ire c to r o f  F ishe ries  who w i l l  then confer w ith  an advisory board.

(a) The Law makes p rov is ions fo r  the establishm ent o f a F isheries Development Fund. The
fo rm u la tion  and review o f management plans which may include the fo llo w in g  management 
measures:

( i )  closed seasons o f designated areas, species o f  f is h  o r methods o f f is h in g ;

( i i )  p ro h ib ited  f is h in g  areas fo r  a l l  species o f f is h  o r methods o f f is h in g ;

( i i i )  l im ita t io n s  on methods and gear, in c lu d ing  mesh s izes ; and

( iv )  l im ita t io n s  on the amount, s iz e , age and o ther c h a ra c te r is t ic s  and species o r 
compositions o f  species o f  f is h  th a t may be caught, landed o r traded.

(b) The Law makes p ro v is io n  fo r  the p ro te c tio n  and development o f both a r tis a n a l and
commercial f is h in g  sec to rs .

(c ) The proposed Law covers a l l  aspects o f  lic e n s in g  inc lu d ing  fo re ig n  vessels, w ith
s tr in g e n t co n tro ls  app lied  to  the la t t e r .  I t  was noted though, th a t the proposed 
le g is la t io n  provides fo r  perm its issued fo r  beach se in ing  in  s p e c ifie d  areas,
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Part V I, Section 12 o f  the proposed F ishe ries  (General) Law. This sec tion  should be 
c a re fu lly  considered p r io r  to  enactment as Law, considering the de trim enta l e f fe c t  o f 
th is  f is h in g  method on bottom fauna.

(d) The Law s p e c ifie s  conservation measures and p ro h ib ite d  f is h in g  techniques where a l l
exp los ives , poisons o r o the r noxious substances fo r  the purpose o f  k i l l i n g ,  stunning 
o r d is a b lin g  f is h  so as to  render such f is h  more e a s ily  caught o r  where the
possession o f  these m a te ria ls  to  be used in  f is h in g  are considered i l le g a l .  This
p a rt o f  the Law a lso  p ro h ib its  the use o f spear guns, except under licence  the
catch ing  o f undersized f is h  o r the use o f s p e c ifie d  p ro h ib ite d  gear as may be
prescribed a t the tim e.

(e) The proposed le g is la t io n  goes a long way towards s a t is fy in g  the requirements o f 
Zanzibar F isheries P o lic y , but fo llo w in g  a recent meeting between the FAO co nsu ltan t, 
th is  consu ltan t and Zanzibar o f f i c ia ls ,  i t  was decided th a t the conservation section  
be expanded to  inc lude the d e c la ra tio n  o f marine parks and reserves, the form ation o f 
a F ishe ries  P ro tection  U n it and the requirement o f licensed co m e rc ia l vessels to  
provide data on the length  and frequency o f those species caught in  o rder th a t the 
stock assessment be ca rr ie d  ou t to  enable sound management p o lic ie s  to  be developed.

•kirt
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ANNEX IX 

TABLES
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Table 1. Fisheries S ta tis t ic s  o f the Tanga Region

1984 1985 1986

Total no. o f  fishermen 4,191 2,926 3,311
Total no. o f  vessels 959 718 841
Total weight catch in  m.tonnes 6,219.3 4,547.3 4,504.4
Total value in  *000* TSh. 164,346.5 145,117.6 171,090.3
G i l i  nets 451 515 -

Shark nets 563 467 -

Seine nets 35 33 -

Cast nets 287 157 -

Hand lin e s 1,215 1,148 -

Long lin e s 38 38 -

Traps 2,310 1,995 -

Fixed traps 95 124 -

Table 2 . F isheries S ta t is t ic s  o f  the Tanga Regiem from 1970 to  1996

Year No. o f 
gear

No. o f 
boats

Catch 
m. tonnes

Value TSh. No. O f 
f  i  shermen

Catch per 
fisherman

1970 2,263 634 798.9 7,211.7 1,874 0.39
1971 4,780 885 4,885.5 6,396.9 2,599 1.90
1972 4,730 985 6,471.5 9,526.2 2,642 2.45
1973 2,246 787 4,221.0 9,440.2 2,213 1.90
1974 3,848 828 5,416.7 16,036.8 2,338 2.30
1975 4,368 846 5,377.9 15,761.9 2,642 2.00
1976 6,955 1,011 7,392.0 23,849.3 3,129 2.36
1977 4,692 882 6,186.1 28,780.7 3,111 2.20
1978 4,441 785 6,715.8 37,332.4 2,871 2.34
1979 4,442 786 6,144.2 38,152.3 2,901 2.22
1980 3,525 793 7,058.6 37,604.7 2,879 2.45
1981 3,461 624 7,392.0 23,849.3 2,302 3.20
1982 4,121 880 6,944.8 111,988. 2,727 2.50
1983 4,825 904 6,074.8 157,318.0 3,314 1.80
1984 4,994 959 6,219.3 164,346.5 4,191 1.48
1985 4,335 718 4,547.3 145,117.6 2,926 1.55
1986 5,492 841 4,504.4 171,090.3 3,311 1.36
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Table 3. Fisheries S ta tis t ic s  o f the Coast Region

1984 1985

Total no. o f  fishermen 3,848 2,644
Total no. o f  f is h in g  vessels S8S 673
Total weight catch in  m. tonnes 11,463.4 10,739.6
Total value in  '000' TSh. 211,558.2 194,753.4

F ish ing  vessels
Nashua 160 140
Ngalawa 365 390
Ni tumbwi 49 45
Boats - 23

F ish ing  gear
G i l i  nets 3,885 991
Shark nets 991 1,197
Beach seines 114 35
Cast nets 87 47
Hooks 1,102 879
Basket traps 1,586 984
Fixed traps 350 12

Engines
Outboard 10 17
Inboard 5 6

Table 4. Commercial F ishery S ta t is t ic s  fo r  the Narine 
Waters o f  the Tanzania Mainland

Company Name TAFIC0 OAR FISH TOTAL

No. o f  f is h in g  vessels 
Operational vessels 
Weight catch in  m. tonnes 
Catch value in  '000 ' TSh. 
Weight o f  prawns 
Value o f  prawns

16
8

542.1
13,147,600

114.6
8,227,800

2
2

419.9
11,733,200

18
10

962
24,870,800

114.6
8,227,800

Total
Weight m. tonnes 
Value TSh.

660.7
21,375,400

419.9
11,733,200

1,080.6
33,098,600
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Table 5. Fisheries S ta tis t ic s  o f the Dar es Salaam Region

1983 1984 1985

Total no. fishermen na 2,0722,568
Tota l no. f is h in g  vessels 191 393 601
Total weight catch m.tonnes 5,306.5 4,814.7 6,833.8
Total value in  '0 0 0 'TSh. 61,928.8 136,448.2 299,325.0

F ish ing  vessels
Ngalawa na na 248
Mi tumbwi na na 77
Dhow na na 130
Planked Boats na na 107
Nashua na na 39

F ish ing  gear
G i l i  nets na 139 428
Shark nets na 155 664
Seine nets na 1 936
Hand lin e s na 401 5,395
Traps na 3171,930
Cast nets na na 518
Fixed traps na na 8

Engines
Outboard na 87 81
Inboard na 0 26

na: not ava ilab le
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Table 6. F isheries S ta tis t ic s  o f the Lindi Region

1983 1984 1985

Total no. o f  fishermen 1,232 1,938 1,403
Total no. f is h in g  vessels 305 921 438
Total weight catch m. tonnes 6,129.7 9,802.1 11,589.4
Total value in  '000 ' TSh. 55,438.8 275,097.6 610,011.1

F ish inq  vessels
Nashua na 38 30
Ngalawa na 429 147
Dhow na 46 53
Hitumbwi na 392 194
Boti na 16 14

F ish ing  gears
G i l i  nets na 1,188 1,480
Shark nets na 239 392
Seine nets na 10O 228
Cast nets na 30 -

Hand lin e s na 3,237 4,207
Long lin e s na 70 49
Traps na 842 304
Other gear na 153 116

Engines
Outboard na 12 20
Inboard na 6 6

na: not ava ilab le
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Table 7. Fisheries S ta tis t ic s  o f the Rtuara Region

1983 1984 1985

Total no. o f  fishermen 2,820 1,734 2,568
Tota l no. o f  f is h in g  vessels 377 680 601
Total weight catch m. tonnes 3,970.20 7,510.0 6,833.90
Total value in  '000 ' TSh. 50,170.90 329,004.30 299,325.00

F ish inq  vessels
Ngalawa na 1248
Ni tumbwi na 50777
Dhow na 149 130
Nashua na 23 39
B oti na na 107

F ish inq  gear
G i l i  nets na 1,292428
Shark nets na 394 664
Seine nets na 121 936
Hand lin e s na 802 5,395
Cast nets na 4 518
Traps na 1,363 1,930
Fixed traps na 37 8

Engines
Outboards na 481
Inboards na 026

na: not ava ilab le
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Table 8. Unguja and Pemba Is lands 
The Number and Type o f  F ish ing  U nits

1980 1985 1980 1985 1980 1985

F ish inq  vessels 
Nashua 192 362 37 85 229 447
Ngalawa 1,052 1,149 661 758 1,713 1,907
Mitumbwi 273 247 1,290 1,026 1,563 1,273
Dhow 336 379 49 121 385 500

Total 1,853 2,137 2,037 1,982 3,890 4,127

F ish inq  Gear
Handi i nes 4,023 4,939 3,954 4,552 7,977 9,490
T ro ll lin e s 774 1,129 877 612 1,651 1,741
Basket Traps 4,399 4,814 3,995 4,394 8,394 9,208
Weir traps 152 312 94 65 246 377
G i l i  nets 4,877 2,884 2,606 2,738 7,483 5,622
Seine nets 1,086 691 1,552 27 2,608 718
Beach sei nes 104 0 122 3 226 3
Cast nets 118 50 616 177 734 227
Scoop nets 122 187 0 15 122 202
Spear guns 208 262 72 106 280 368

Engines
Outboards 147 146 15 6 162 152
Inboard na 20 na 0 na 20

Total na 166 na 6 na 172

na: not a v a ila b le

SOURCES: N goile  H.A.K. (1981), A Survey o f  f is h in g  u n its  in  Zanzibar and Pemba.
Tanzania Notes and Recods (No.88 and 89, 89 to  96p.)
Carrara 6. (1986) A rtisa n a l F ishery catch assessment survey Plan 
Zanzibar FAO/raf/79/065 (unpublished Mineograph) .
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Table 9 . Coi i form B acte ria  Content in  Oar es Salaam Haters

STATION H^OTemp. 27-31°C 
4 /7 /84  Low Tide 
Ebbing Flow

H2OTemp.24-27°C 
10/7/84 High Tide

H^Temp. 26-31°C 
25/10/84 Low Tide 
Flooding

E-Col i  
Samonella

E-Col i
Staphylococci

E-Col i  E-Col i  
Samonella Staphylococci

E-Col i  
Samonellz

E-Col i
Staphylococci

Bahari Beach _ _ . _ 0 0

Masasani Beach - - - - 0 0

Yacht Club - - - - 0 0

Oyster Bay - - - - + -

Ocean road 
Aga Khan Hospital + - - - + +

Banda Beach - - - - + +

Kigamboni Beaches - - - 0 0

Msimbazi R iver 
Selander Bridge 0 0 0 0 + -

Morogoro Road o 0 n 0 -

Kigogo Road 0 0 0 0 + -

Port ACC ESS RO 0 0 0 0 + -

Upstream 0 0 0 0 + -

0: no in v e s tig a tio n
not present 

+: present
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Table 10. Stannary Table: Marine Products fo r  Export 1976 -  1986

Tonnes

1976

TSh.FOB Val. Tonnes

1977

TSh.FOB Val. Tonnes

1978

TSh. Va l.

Seashells 446.6 2,658,911 427.3 8,878,138 306.4 2,276,753
Beche-de-Mer - - - - - -

T u rtle s h e lls 1.8 212,843 26.6 237,562 1.2 170,224
Crustaceans 283.6 5,351,980 186.7 5,332,398 83.9 2,839,774
Sharkfins - - - - - -

Molluscs - - - - - -

T o ta ls 732.0 8,223,734.0 640.6 6,457,980.0 391.5 5,286,721.0

Tonnes

1979

TSh.FOB Va l. Tonnes

1980

TSh.FOB Val. Tonnes

1981

TSh. Val

Seashells 281.3 1,248,150 1,241.0 1,565,898 457.5 4,705,130
Beche-de-Mer - - - - 1.8 29,665.3
T u rtle s h e lls 2.9 54,008.3 1.1 158,223 0.6 95,5%
Crustaceans 169.1 3,972,730 149.9 2,330,720 194.3 3,632,836
Sharkfins 0.6 61,736 1.7 57,431 - -
M olluscs - - - - - -

Tota ls 453.9 5,336,624.3 1,393.7 4,112,272.0 654.2 8,463,227.3

Tonnes

1982

TSh.FOB Va l. Tonnes

1983

TSh.FOB Val. Tonnes

1984

TSh. Val

Seashells 216.8 142,962.3 68.6 1,135,624 129.1 1,911,992
Beche-de-Mer 4.4 91,223.5 21.0 438,722.1 36.9 1,084,755.1
T u rtle s h e lls - - - - 0.37 207,741
Crustaceans 84.4 2,128,819 22.6 8,772,489 132.3 14,393,6%
Sharkfins - - - - 0.1 47,823
M olluscs - - - - - -

To ta ls  307.6 2,363,004.8 112.2 10,346,835.0 298.8 17,645,991.0
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Table 10 Cont'd

1985 1986

Tonnes TSh.FOB V a l. Tonnes TSh.FOB Val.

Seashells 141.1 10,604,692 157.2 6,900,969.9
Beche-de-Mer 132.7 6,914,440 162.6 9,281,271.7
T u rtle s h e lls - - 0.26 7,100
Crustaceans 124.9 17,060,231 216.4 36,290,311
Sharkfins 1.8 64,026 2.7 772,096.9
Molluscs - - 2.4 49,800

Tota ls 400.5 34,643,389.0 541.6 53,301,550.0
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Table 11. Summary Table 

D estructive  Impacts on the Narine Environment

Impact Tanga Dar es 
Salaam

Latham Mafia R u f i j i IS .S.M afia Kilwa L ind i Mtwara Zanzibar Pemba

Urban p o llu t io n X XXX X XX XX X
In d u s tr ia l p o llu t io n XX XXX - - - - - - - X -

Explosive F ish ing XXX XXX X XX _ XXX X XX XX _

Beach se in ing X XX - X X X X XX X LI X

F ish inq  pressure \
Heavy X X X X X X X
Moderate X X X
L ig h t X

Mangrove c u tt in g X X _ X XX _ XX XXX X X XX
S a lt works XX X - - X - - XXX X X 7

F ish inq  species
p ro h ib ite d
T u rtle s X X X XX X XX X X XX XX XX
Dugongs NR NR NR NR NR NR NR NR NR NR NR

S hell c o lle c t in g X X X XX _ XXX X XX XX XXX XX
Beche-de-Mer X X - X NR X X XX X XXX XX
Tourism LI XX - XX - - LI - LI XX -

Reserve areas NE NE NE NE NE - - - - - -

NR: Not recorded
NE: Not enacted
L I:  L igh t
X: Medium
XX: Heavy
XXX: Extensive
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Table 12. Personnel S tru c tu re  fo r  the D iv is io n  o f 
Coastal Resources and Management

CRO
Lind i
Région

CRO
Mtwara
Region

CRO
Coast
Region

CRO 
Dar es 
Sal aan

CRO
Zanzibar/
Pemba

Coastal
Resources
O ff ic e r

Omen x3)

CSU

Omen x2)

CSU

MUMU

Omen x3)

CSU

MU

Omen x2)

CSU

Omen x4)

CSU

CREOCREO CREOCREO

(X 2)

Coastal 
S u rve illance  
U nits  
Omen x3)

Coastal 
Resources 
Exten tion  
O ff ic e r  
(X 2)

Maintenance
U n it
1 Engineer 
1 B oa tbu ilde r

P rin c ip a l Coastal Resources O ff ic e r

D ire c to r  o f Coastal Resources Management
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Table 13: Planning and Phasing Chart fo r  the Implementation o f the A ction  Plan

P R O G R A M M E  1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

A. P ub lic  Awareness 
Programme

B. Inven to ry Coastal 
Resources

C. F ishe ries

Workshops

Stock Assessment

Explosive F ish ing  
D eterrent

Anchor Factory

D. S u rve illance

P i lo t  Management Zone

Coast Region 

Oar es Salaam Region

L ind i Region

Mtwara Region

E. P o llu t io n  Control 
Programme

F. Marine Reserves

—  National 
=== P i lo t  Zone
+++ T ra in ing  phase
ooo Boat b u ild in g
  Ongoing N ationa l Programme
—  Environ Asses, o f  fix e d  s ite s

*++0000000000000000000000000000000000000000000000000000000000000000000000000

+++0000000000000000000000000000000000000000000000000000000000000000000

+++0000000000000000000000000000000000000000000000000000000000000

+++0000000000000000000000000000000000000000000000000000000

+++0000000000000000000000000000000000000000000000000
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ANNEX X 

FIGURES
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Figure  1. Regions and D is t r ic ts
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F igu re  3 . Ocean Currents and Hinds /  Eastern A fr ic a n  Region 
( a f te r  IUCN /  UNEP, 1982)
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