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PREFACE 

Th& Gover ... mt of the United Republic of TaIIllnl. apPro.!ched lJIEP In late 1987 lritll a 
request for u$\5wnce in asseni,,!! the COAstal '00 II'IiIrlM .... i..-ntal prahlln. of the CtlUntry 
and in dr",,;ng up a national utiD' plan for the protection, ... nag......,t and dllYel_t of Its 
Jllilrloe and COiI.tal envi""'"""t. 

In rnjIOnse til this requ~t, and in c10u co-operatlon with tile Tanzanian Natlo.-al 
En.iro ....... tal _gamnt Colwell (NEIIC). a mission lOiS organized by IlNEP. 1l1li te .... of ref ...... nee 
of the minion iii. to: 

review t ..... l.4t", of the united Republic of Tanzania'. copIbHiti", in till! field of 
... ri"e sder.c", I.ol"ding the identification and d .. cription of ... tiQflll1 institutiOfls 
~ In JII1lrioe science and ~l1uticn stUdies; 

,urvey COiIsta' and llari" .. li.ing resource,; 

id ... tify spod." h~bhats and ecosystems tllat my """,iN protection in order to: 

(i) Ni.tain .... enti.l ecolD\1ic.l processes and life supporting .ysttlllS and tM 
preservation of genetic diversity; 

(ii) .n,u", the sustooinable utilizatien ef li.ing ..... ourc~s; 

identHy fIOSsible .it". fer ttle ~st.oblhtwnent or i~ro.ed IIIiInateRleflt ef specially 
protected areas such as IIIiIrlne parks and reser .... ; 

idlHltify mojer sources of ... rin~ and COI.stal pol1uti()ll and assess the present le ... 1s <>f 
... dne pollution in the c" .. tal ..... as Including identincation <>f cbanges in the 
9nolro_nt that moy be ascriDed t" polluti()ll; and 

... ke an inventory of "",jar ongoing and planned d~,elo~nt activities which have or IIIiIY 
ha.e an i"""ot an the qUIIllty of tile COI.stool and ... rioe enoiro_nt. 

The surveys were undert .. "" in l'te 1981. They were carried out in consultation with local 
.'perts, to .nsu .... that proper consideration"", glv"" to local, regional and national probl .... 
and priorities in the drafting of the Nati"".l Jlction Plan. 

The report consists of a s ...... ry desnibing specific coastal and mori ... envirormont.1 
problems of the united Republic of Tan •• ni. such as, coral ..... f dHtructian, ... ngro.e cutting, 
fl'''''ri'''' _r-exploitatlon and unnecO!'$.ary intru.i()ll in .nd disturbance of ... ri ... reserves. This 
s ...... ry is .... sed on sh sections on nrious regions of tile United Republic of Tanunia, with their 
findings .rod r_'1h.ndations: and of • proposed Jlction Plan for the protection, IIIIIO/Igement and 
development of the ... rl ... and c","stal envi'""""""t of the United RfIpub1ic of T.n .... i., develeped in 
the context of the regional ftction Plan for the Protection, JIIiInagement and Devel"""""t af the 
Karl .... and Coastal En.ir" .... nt af the Ea<tem Afric ... Region. 

Dr. JIl. Paar<Qn (Institute af llari ... Science in Zanzilhlr) carried out tile surveys arod wrote 
the six sections of the report. JIlr. P.K. AtlWlmi prepared the consolidated report. The 
assistance of the national ... thorities and counterparts <>f the lIhited Republic of Tanz ... ia is 
gratefully acknowledged. 
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A. PHYSICAL ENVIRONMENT 

TanUlnia 110. ,outh of tho equator bet ..... the G ...... t ldk •• (victoria, Tanganyika and Ny.sa) 
Ind the Jodian OCMn, ,tretching ffWI ttll! border of Kenya to 1Io • ...tIique. There are fiv" coa.tal 
regio",,: Tanga. oar ,,. Sal ..... Coa.t. lindi and Ilt ... ra. The coa.tline .tretoh .... 900 k .. along t"" 
Indian Ocei.n fr"" the Kenyan to tile I'!OzlllltJiquan border wIth a 200 nlutical mile (mI) wid. 
E,clu,i.e EconOfllio lone. Too c,,"st ha. a .ery narrow continental .helf ,arying fr<n ap~",.i ... tely 
3.2 rill wide to a .... i_ of 34.5 ... at a ....... arouod !'IMia. Zinzibar and P...tIa [,lands. Th. 
coa.tline i. pri ... rily characterb@d by __ ping sand b •• che •• rooky outcrop., and "e.elOf1Oil 
fringir.g coral r •• f. "rod is also punctuat"'! by exten.i.e growth. of ... n9ro~. particularly near 
the ..,uth Of larger ri.er. (L.BerrJ. T980). 

1. GElWlIIPIIIlOGT OF THE CCWilL!1IE 

The """.tline of T.n~anil can be divided into three ... in oa"'gorie., these are: 

0) indented cOd.tline. with off-lying reefs and island.; 

(ii) ,han"" bank ooa,tlin ..... littl. inden""tio",; with off-lying large island.; 

(ill) indented coa,tline, with na,'row .helf fringing reef' with deep ooeMic ... ter. to 
....... rd. 

frCIII the Kenyan border ''"-Ithward. to Pangani the coa.tline h indente~ with off-lying """fs 
and i.land. with .heNe. extending to the we.tern ooast of ldnzibar (figure 1, .n .... X). Fr"" 
Dar e. Sal~am (Rd' lldege) to Ra, auy"oi the """,.tline ;, ind~nted with narrow .helf fring1ng l'fl'f< 
and ~e.p 00"".10 ..ater. to •• _rd. The ooa.tline frM Ru Buy"n; to Kilw. ",",ok. (Ra. Ti~irini) 

is a t>ank orea of deltaio origin indented by deep channels and interSp.rsed by corAl ..... Is (patch 
reef.) and coralline ;'l~nd. of plei,t""ene origin. Thi ...... i. infl.en""d by tho Rufiji river< 
north and .outh delta. depo,iting sedi"",nt. of l11u.ial origin aod D~ carbonate oodi"",nts of 
reefal origin. South of "ati. island arod to the e.<t of tOe .c"thern <lelta of toe Rufiji is. 
bank and patch l'fl'f a""" "dending 16 "" to a .eries of "l.nd, to the east; Oku,a. lI}'uni, U!Itoi, 
fanjore and Songo Songo. 1\11 the i.lands are fronted by extensive fringinQ reef fOn'Mtions. The 
100 fattm line (600 ft or 300 m) i. located inmediately to ,edwdrd of tiles. i.land, ~nd 

app""'i ... tel~ 2 mI to ....... rd of "afia and Zanlibar. Th. 100 fath,.. 1 int> un be 4 rvn off,!><>re in 
the latter. South of Ki1~a the coastline i, indented with d narrow .helf, fronted bJ fringing 
reef. with the 100 fdh,.. line lying I to 3 MI off.t>o.... Fr"" ~t~.r. 10 Ruv""'" (~u,...tliq" .. 
border) the coastline i, • narrow banked are. frooted by fringing reefs and i,lands lead\ng to the 
Ru.~ e~t"ary south of Rd' Kat"oda. 

p..ma (figure 20, .n"ex X) i, a true oceanic island surrounded on .. n .ide. b~ drop oceanic 
".ters with a "",.inn depth of 546 f~thans (J,2J6 ft or £39 ml In the Peorba "haonel "";eh 
,eporate. the island from the "",inland """.t. The ea;! c",,",( of the ;,).nd oon,i,I' of , ""rm.r 
fringing reef with tt>e 100 fath<n lin. lying 1 to 2 "" offshoce. Se""een Ras Ki"y" to the north 
and RaS Up..ma to the ,"uth, low lying pleist""ene reef .truclu"". are found along th~ co .. t wiH 
three break. ft"Onted by I"" i'lands well covered by undISturbed mangrove fo .... 'l.. Thp 'Oylh 
cons;.ts Of a drying bank and 0 ,eri., of "oral ;'10.0, (pleistocene) to .ea~ard W;lh t~" (O"t 
dropping off .ery rapidly to zoo fathmlS less thd" I un ofhhore. Ihe w.,t coast i, a unique 
indented e"".tli",, fronted by 1"" ly;ng oor,l i,lands and fringing reef furmt;on, whl" ,,~ 

di .. ""ted by fhe passe, CMcacterized by high ~.ter flows during the eIlb ~nd flood tides. Th~ 
..... cont.ined within these reefs cnd \,Iand, consist of patch reefs dnd ,eag"" bed. bordece<! by 
den.e ma"gro.e co.er. 

l~nzib.r (Figure 2b. annex Xl consists primarily of an «po,ed plei.te>cene pldtf"'''' backod 
by an e.ten.i~ bank fO"""t;"" to t~e "",inland of Tan,ania. The"" are M Tl_or> ;0 I.n,i~ar. 
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S&VfIral islands of pl&i.toc_ coral origin can be fooM to the .... t, they .... UIlandiko, Chapan;, 
Chango, Baw;, 0._. K ... le and Punglrl'lE!. To tllo north lies the island of r .... tu. It NY 0f>Cf> 

hawe been att,ooclled to the 11\110 hl.nd but is ...... separated by • channel 1.5 to 3 ... wide with a 
IIOXlruo depth of 8 f.th .... and a .. 101_ depth of 1 fathm. Tn. tut "",,",t is generally straight 
on a nort.......,t_$(Iuthea.t •• i.. To tM "Drth is • SlMll pl~lstocene co .... l island tMnorrba) 
surroundl!d by extensive coral fcmo.tioR< and deep watn to .eaward. M C""ak. there i •• large 
enbayment of smiling wat..,.. The bay i, coyered pri""rlly by Thall ... ;. and r .... ll ... o<I.....:Iroo and 
is ,"rroo.Oed by ... "9 ...... fo ..... t. Oft its .oothem fringes. F ...... RIIs ""'gII!! to the north and !tIIs 
Kizint:azi to til. ","th, tile coastline is fronted by • fringing.....t. This h • high energy reef, 
b.c~ed by a srull back ""ef/lagoon 'lis""'" that may dry .t 1"" .... ter sprll'lgs. No infomation ... , 
available on the g&<JfIIOrpholoW of "'afla Island. 

2. CLIMn:, C\IRRBITS MIl _ .... It talDlTJIIIS 

Th~ prl"",11' infl ... ncing hctor< affecting tho cH ... tf!, currents .nd hy<Iro!ll'aphic condHions 
of the co •• t of Tan,ani. are the seasonal ... nsoon wit>d. IFigure 3, ~1IlI'X X). Th. elh .. tf! of thO 
region IIBY be described as lII>der~tely w ..... tropical. 

Bet ... .., t"" IIOnth. of JlIay and Mov8l'ber the ..",SOO" ,,,In!I. kMWrl as the so.thust trade wind' 
.PfN'ViOcIJ tile coa.t of Tanzania frm a south, .""t""au direction. r....y are then defloetld alo"9 
tile coast in a northerly dira<:tion. Be.ides tlK! incidental c ..... ntioMl p",cipHation frequently 
as.ociated with tlK! eoa.t and i,lands, (Figure 4, ann .. Xl, rainfall pattern;' elo,ely associated 
"lth the SO\JtllNst trade winds Mhtch blows D.er a large body of ... ter, (Indian Ocean), and has the 
9reatest i .... ct on tlK! region. !'tIst of tile ... i'tu .... cal"l'ied b)I the winds fall, in tile <oottlom 
and central part, of the Ea.t African eeast and is d""leUd of .... eh of it. ... htu .... b)I the ti ... it 
..... ,,1>.,. nortllem Kenya and Somalia. Between tI, ..... nthS of Decenber to April tlK! pre.ailing 
..",.oon.l winds, are froM the nortlle •• t. The<e northeasterly trade winds a.. principally 
continental In natu .... and tIIe .... fore relathely Ory u~t f",. the fIIlhture pidl:ed up in the 
northem Indian Ocean and the Arabia 5..... IIortheasU! .... Tanzania benefit. fran th ..... t .. r d'pcKited 
by tl>e,e Mind.. Because of tl>e eff""ts Df to. "'" trade winds and TanUnla being cIa •• to tho 
equator it has one long and one s~ort rainy s@ascn. 

Ttle principle """an cu ...... nt. affoeting tlK! Tan.anian coast a .... tlv! Sooth Equatorial Current, 
the East African Coastal Cur"""t and the SOIMli Cur",nt (Figure 1, annox X). A. tile South 
EqUatorial C<Jr .... nt approa,,!)e. the African centi""nt it splits to fOm! t"", coastal cu ...... nh, the 
Mczlrltlique Cur",nt which flows .outh ... rds and the East African C<Jutal Current (fACe) which 
deflects alang the African contInent flowi"9 nort ...... rd •. 

Bet"""" tlK! ""nths of JI!ay to ~ ... _er till> E~CC i. under the strong influln"" Df the 
,outheast trade wind. which causes It to flow ncrth ... rd •. The eu ..... nt continue. to flow 010"9 thO 
Sanali "M.t but dIH! to .t.o"9 off.bo .... winds north of tlv! "'Iuator results in tlv! upwelling of 
oold nutdent rich water. The nC)l'theaU trade w;'nds generate. the swtllward fl""ing ;OIMJi 
cur .... nt ""ich "'"ts and re.er .... tile EACc:. The eur .... nt. defl""t to tlK! east usually at or just 
.outh of the "'Iuator (NeMell, 19511. 

It lias been found that insho .... IOOOstal feature. such as bank., reef. and i.l.nd. all 
i""luence tlK! flow of the EACC, e"'.ting eddIe<, vor"".'" and lay(!r counter currents all within 
the depth of shallow biological features, 1Ia.-.ey (1911), Newell (1951), "'-ipopa lin P"''')' 

The terJper.tu .... of the coastal ... ters .verlg' at 210C but IIBY reach lSoC during July to 
Sept_er and ri.e to zeDC to Z9"C in shallow a .... s during January to flIareh. lb. "v.rage 
val ... of .aliniti~s was _sure(! at 14.~/"". 

To d.te, tlv! .... has been no stullY of thll •• hing el\a.-acteristics of the Rufiji ... tors and that 
of other mjor rhers "tth off_lying .aline ",,",stal waters and tile patterns of sedi..."t fall .... t 
al .. g tile Tanunion littoral. T~ere i, • __ for such .tudi •• ta "'" undertaken in oNl .... to 



B. SPECIFIC MARINE ENVIRONMENTAL FEATURES AND PROBLEMS 

I. .ssESSI'IENT OF TIE CIlIIDIlIU115 OF TIlE _fIlE MIL &1 

1.1 Coral ~s 

Fringing reefs a .... th~ ... in charact~iuic ..... f formation of the TanZllfllan coast!;n •. Oue 
1.<1 th~ narrowne .. of the continental <h~1f all th. co .... , ruh af the .... ulon a .... clo<. to land and 
as a result are stl'<lr>gly subjected to natural .00 h ..... n influences and aN! particularly vulnerable 
to changes In land ".e ~nd coostal deve'Dp,,",.!. 

The coral reefs of the United Republic of Tanzania silo....:! severe dOOlllfl" due to the uSe of 
.>ploshe f!;hing techniques. The •• tonsive and conti ..... d prOletice of this fhMn9 IIII!th<><l has 
reduced ... ch of the substrate no ..... lly ,uitable for recolonization 1.<1 "nconsDlIdated rubble. This 
rubble is now colonized •• tensi.ely by soft coral spedes inhibiting the paSslbl .... Ul .... nt of 
the no .... energetically Important scl.ractini.n species. 

The soft coral speoles having a faster growth rate tend to r ... uco uailable .ub'trat<> for 
>ettlel'l'le<lt Md overgrow ju_ile colonies. Tn ,ev""ely d'"""9od a .... as. soft coral co •• r was 
estimated at 6(1...8~. rhe .r .... s contai".d by lISasanl bay 1.<1 th •• outh aOO nort~rd, to Ru 
~Irlnoni is one eurJJll. of • reef ...... beir>g .ubjected to continuous ... pl.,.i •• fishing. up te 
three i..,.cts ~"" tiour .oere Db •• ........:!. Th. un of ... plo'i.~ fishing teeh~\ques is c.rried out 
quite D~.nly daring daylight hour. and in close proximity to residential aI'MS. Action is $~Id ... 
t.t"" to PN!.ent this activity. 

Explosive fishing doe. not only cause direct de.truetlon to the reef. When used on nod 
ar ..... adjaoent to patch reef. consider.ble vol"","" of sedi ..... t are lifted ""'ich th~n .ettle 
he ... ily on the adjacent cor.l. Mortality of corals due 1.<1 _t.ering by .edi..,.,u was Db .... ... 
with high reef ""rtality d<l/! to this method an the reefs of ""UUi Isllnd. rhe,." .re .1' .... " 

h"""".r. where no explosive fishing acti.itl~. hay. been reported such .s in tile reef and bank 
.1' ..... south of "t ... r •• f ..... lias MSIIIIgMtu 1.<1 the Ru ..... river. The g~oer.1 r" .. On, giv .... for the 
inc"".se in explosive fishing are the .bortage nf fi.hing gear available and the notioeable 
decrease in av.i1able fish stooks when traditional fishing ..,thods ....... used. 'IlIe coral diversity 
i., however, 90<><1 but tile cover is low. with no lIIjor fr .... "'ilding coral o_r.od in lts 
juvenile stages. 

Damage to the reef attribut ... to explo,ive fishir>g i •• Iso increased by .... n9""". pales, 
crushing .nd .brading coral .urface, on certain reefs. Mangl"Ooe palM .re cut illegally .s in the 
centre of Karange i,land <did transported by c.noe and then unloaded onte the ro>ef in heawy 
weath.r. In addition, the reefs h~ .... been subjected to .tonn ,urgo _ge. It ha. be,," suggested 
that through the use of ">plesi",, fishing techniques the reM, ...... been alte ...... and that d .... go 
due to sto"" surges has incr ....... du" to the no • ....,nt of fr.etu ...... colonies tl>at then i~ot 
liying colonie.. Furth"" d .... ge has been <hie 1.<1 anc\loring technique. ~Ioyed by artisanal 
flsbe"""n. Fishe"""n u,ing .nchor. ""........:! f ...... lillle.tone (Pleistocene cor.l reef) c .... 'h .00 drag 
colonies when anchoring o .... r their fi.hing gl"Ound.. A. the anchor, drag on the sub.tr.t •• they 
push cor.1 rubble before them which then fall down the fore r~ slope domaging <ie.por coral. 
which would otherwise be i .... ". to tile i""",di.te effects of explosive fi.hing. 

Th. lanlanian coral reefs and tid".1 flat, .uff.r fUrther dOlllilQl> frM reef walking by 
fishe ..... n at low tide. Thi. constitutes an I"""rt;ant ele ... ont of the arti •• nal fishery for 
""nuse' and octopus. In the Tang. region. Niule reef .... ob.erved to be under intensive fi.hing 
pressure during low tides with 30_40 fi.he"",," obs~.'" ,earchir>g for octopu, and .... l1u.c .pecies 
both day and night. Artisan.l fishing trQ>S hue also tauSed d .... ge to the coral reM.. rhe 
trap' are being ,electi,ely dropped on or in the vicinity Of Ii.;ng coral. F ...... Ra, Boy"n; to 
SillJilroga in the Coast rOfjion •• rtisaMI H.IIe"""n Ila •• conStructed fixed trapS th ... "",houl the 
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