
I t__'SSS?
UNEP WCMC GPA

Mangroves

of East Africa

Michelle Taylor, Corinna Ravilious, Edmund P. Green



i f * * * ar Arm 
r  j  aw i

UNEP WCMC GPA

Mangroves

of East Africa

Michelle Taylor, Corinna Ravilious, Edmund P. Green



UNEP WCMC

UNEP World Conservation 

Monitoring Centre
219 H u n tin g d o n  Road

C a m b rid g e

C B 3 O D L

U n ited  K in g d o m

Tel: +44 (0) 1223 277314

Fax: +44 (0) 1223 277136

E -m a il:  in fo 0 u n e p -w c m c .o rg

W e b s ite : w w w .u n e p -w c m c .o rg

Director: M ark Collins

T h e  U N E P  W o r ld  C o n s e r v a t io n  M o n i t o r in g  C e n t r e  is the

b io d ive rs ity  a sse ssm e n t and po licy  im p le m e n ta tio n  a rm  

o f the  U n ited  N a tio n s  E n v iro n m e n t P ro g ra m m e  (UNEP], 

the  w o r ld ’s fo re m o s t in te rg o v e rn m e n ta l e n v iro n m e n ta l 

o rg a n iz a tio n . U N E P -W C M C  a im s  to  h e lp  d e c is io n ­

m a ke rs  recogn ize  the  va lue  o f b io d ive rs ity  to  people 

eve ryw here , and to app ly  th is  kn o w le dge  to  a tt th a t they 

do. The C e n tre ’s ch a lle n g e  is to  tra n s fo rm  co m p le x  data 

in to  p o tic y -re te v a n t in fo rm a t io n , to b u ild  to o ts  and 

sys te m s  fo r an a lys is  and in te g ra tio n , and to  s u p p o rt the 

needs o f n a tio n s  and the  in te rn a t io n a l c o m m u n ity  as they 

engage in jo in t  p ro g ra m m e s  o f ac tion .

Sponsor
UNEP g ra te fu lly  acknow ledges the financ ia l con tribu tion  

o f the Governm ent of Ireland (Project N um ber IAL3010- 

02-16] fo r the production of th is  publication.

G PA  T h e  G lo b a l  P r o g r a m m e  o f  A c t io n  f o r  t h e  

P r o t e c t io n  o f  t h e  M a r in e  E n v ir o n m e n t  f r o m  L a n d -b a s e d  

A c t iv i t i e s  a im s  to  fa c ilita te  the  re a liza tio n  o f the  du ty  of 

S ta tes  to  p rese rve  and p ro te c t the  m a rin e  e n v iro n m e n t. 

GPA ass is ts  S ta tes in tak in g  ac tio n s  in d iv id u a lly  o r  jo in t ly  

w ith in  th e ir  respective  po lic ie s , p r io r it ie s  and resources, 

w h ich  w itt lead to the  p reven tion , re d u c tio n , c o n tro l 

a n d /o r  e lim in a tio n  o f the  d e g ra d a tio n  o f the  m a rin e  

e n v iro n m e n t, as w e tt as its  recovery  fro m  the  im p a c ts  of 

tan d -b ased  a c tiv ities .

Acknowledgements
The fottowing peopte have been key in the com pletion of th is  publication. Their help, papers, data and com m unications have been 

essential and we would like to send our heartiest thanks and best w ishes to all: Janine Adams, Jared Bakuza, Salomao Bandeira, Rich 

Beilfuss and Dorn Moore (International Crane Foundation], François Blasco, Ian Bryceson, Neil Burgess, Stefano Cannicci, Caterina 

Contini, Mary Cordiner, Farid Dahdouh-Guebas (Mangrove Management Group], A rthu r Dahl, Jennifer D'Amico, W ill Darwell, Stephanie 

Duvail, Paul E rftem eijer, Kairo Gitundu, Olivier Hem erlynck (Rufiji Environment Management Project], Jacgues litis, Claire Kremen, 

Ghislaine Llewellyn, Vedast Makota, Justin Moat (Royal Botanic Gardens], Nyawira Muthiga (Kenya W ildlife Service], Amani Ngusaru, 

Judy Oglethorpe, Harrison Onganda (Kenya Marine and Fisheries Research Institute], Rolph Payet, Jean Pascal Quod, Sware Semesi, 

Jude P. Shunulla, Mark Spalding, Jerker Tamelander, Kristian Teleki, Mike Traber, Caroline Turnbull, Rudy van der Eist, Mike van 

Keulen, Colette Wabnitz, Y.Q. Wang, WIOMSA staff and Tris Wooldridge.

©  UNEP-WCMC 2003 A Banson production

This publication may be reproduced in whole or in part and in any form  for educational or non-profit purposes w ithou t special 

perm ission from  the copyright holder, provided acknowledgem ent of the source is made. UNEP GPA and UNEP-WCMC w ill appreciate 

receiving a copy of any publication that uses th is  publication as a source.

T h e  c o n t e n t s  o f  t h i s  r e p o r t  'do n o t  n e c e s s a r i l y  r e f l e c t  t  hi e v i e w s  o r  pío lie l e s  o f  L I N E R  o r  c o n t r i b u t o r y  o r g a n i z a t i o n s .  T hi e d e s i g n a t i o n s  e m p l o y e d  a n d  

t lae p r e s e n t a t i o n s  d o  n o t  im pT y t  lae e x p r e s s i o n s  o f  a n y  o p r n i o n  w h a t s o e v e r  o n  t  hi e p o r t  o f  L I N E R  o r  c o n t r i b u t o r y  o r g a n i z a t i o n s  c o n c e r n i n g  t  hi e l e g a l  

s t a t u s  o f  a n y  c o u n t r y ,  t e r r i t o r y ,  c i t y  o r  a r e a  o r  i t s  a u t h o r i t y ,  o r  c o n c e r n i n g  t  hi e d e l i m i t a t i o n  o f  i t s  f r o n t i e r s  o r  b o u n d a r i e s

http://www.unep-wcmc.org


Mangroves of East Africa

Contents
REGIONAL OVERVIEW

East A fr ican m a n g ro v e s ................................................................................................................................................... k

T h re a ts ...................................................................................................................................................................................  7

F a u n a .....................................................................................................................................................................................  9

L e g is la t io n ............................................................................................................................................................................  9

F u tu re .....................................................................................................................................................................................  9

COUNTRY PROFILES

South A f r i c a .......................................................................................................................................................................... 10

M o z a m b iq u e ........................................................................................................................................................................  12

M a d a g a sca r .......................................................................................................................................................................... \ k

United Republic  of T anzan ia ..........................................................................................................................................  16

S eyche lles.............................................................................................................................................................................. 19

K e n y a ........................................................................................................................................................................................21

S o m a l ia ................................................................................................................................................................................... 23

References and fu r th e r  re a d in g .............................................................................................................................................2k

Sources of figures provided in country tables (unless otherw ise stated)

Land area (km2) FAOSTAT, 2000 Annual population As above

Coastline (km) Earthtrends, 2001 growth rate 1%) 2000-2005

Population Population Division of the Mangrove area on map From GIS data stored and

(2000) Departm ent of Economic (km2) com piled at UNEP-WCMC

and Social A ffa irs of the and stated sources

United Nations Secretariat, Mangrove area (alternative Relevant country-specific

2002 estimate) (km2) reference

Population density As above Number of nationally World Database of

(per km2) protected areas Protected Areas, UNEP-

containing mangroves WCMC

3



Mangroves of East Africa

Regional overview
Living in two w o rld s  at once, m angroves p ro tect 

coastlines from  wave energy and pro tect o ffshore 

ecosystem s fro m  te r re s tr ia l se d im e n ts  flow ing  

dow nstream . Throughout the trop ics m angroves exist in 

in te rtid a l areas and are utilized as a hab itat by thousands of 

an im at species and as fuel, m edicine, food and tim b e r by 

hum an coastal populations.

As East A frican hum an populations have grown over 

recent decades, increasing pressure has been placed on 

m angrove resources. S im ultaneously, mangrove research 

has boomed, unveiling the im portance  of the ecological, 

econom ic  and p ro tec tive  rote th a t m angroves fu lf il.  

Governm ents, non-governm entat organizations and local 

com m un ities  have made concerted e ffo rts  to p ro tect and 

regenera te  rem a in ing  stands. However, ove rw he lm ing  

pressures continue to take th e ir  to ll.

seasonally variab le  but genera lly  com parable to seagrasses 

and m ore than corat reefs (see Table 1). U nfo rtuna te ly  tittle  

w o rk  has cen tred  on energy tra n s fe r  in m angrove 

ecosystem s and consequently we do not have a com plete 

understanding of troph ic  re la tionsh ips and food webs.

In East A frica  S onneratia  alba  is very comm on, 

typ ica lly occu rring  in m uddy so ils  w here  sa lin ity  is close to 

sea water. It is a hardy p rim a ry  co lon izer and res is tan t to 

physical d is turbance so is often found along ou te r m argins. 

Rhizophora m ucrona ta  dom inates on m uddy so il and is 

com m only found in targe hom ogeneous stands on upper 

r iv e r banks. B ru g u ie ra  g ym n o rrh iza  occu rs  betw een 

R hizophora  m u c ro n a ta  and C eriops taga l zones, o r 

in terspersed th roughou t them . Ceriops tagal has a w eaker 

root system  and is less capable of w iths tand ing  strong 

waves and curren ts ; it grows in upper in te rtid a l areas w here

EAST AFRICAN MANGROVES
Mangrove areas have a high level o f productivity as they 

receive nu trien ts  from  both sea and land. D etritus is the p r i­

m ary energy source in trop ica l estuaries and m angroves are 

often the producer of th is  organic titter. S ixty per cent o f leaf 

m a te ria l in trop ica l estuaries o rig inates from  mangroves. 

Gross p rim a ry  production in East A frican  m angroves is

Table 1: Mean gross p rim ary  production of biotopes 

in Gazi Bay, Kenya
Wet season
m gC /m V day

Dry season
m gC /m V day

Mangroves 540.41 ±222.63 377.67±159.70

Seagrass 552.22±291.36 230.84±84.75

Coral reefs

CMC'ACM+l
COCOCOCOCO 240.27±115.29
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Regional overview

Table 2: Mangrove species distribution throughout East Africa

Species South Africa M ozam bique M adagascar Tanzania Seychelles Kenya Somalia
Rhizophora m ucronata / / / / / / /
Ceriops tagal / / / / / / /
B ruguiera gym norrh iza / / / / / / /
Avicennia m arina / / / / / / /
Sonneratia alba / / / / / /
H eritie ra  litto ra lis / / / /
Xylocarpus g ranatum / / / / / /
Lum nitzera racemosa / / / / / / /
Avicennia o ffic ina lis /
Total num ber of species 6 8 9 8 7 8 6

sed im ents are thicker. H eritie ra  lit to ra lis  is found on rive r 

banks and in estuary m ouths w here sa lin ity  is tow and in 

in land areas usua lly flooded only by spring  high tides. 

X ylocarpus g rana tum  grows scattered on h igher ground in 

Avicennia m arina  stands w here sea w a te r flooding occurs 

only a few  days each m onth and w here freshw a te r has m ore 

in fluence. Avicennia m arina  is euryhatine and to le ra tes a 

varie ty  of flooding regim es and substra tes  but is m ost 

co m m o n ly  found on f irm  sandy so ils . It is a w id e ly  

d is tribu ted  species and often a p rim a ry  co lon izer of exposed 

seaward areas. Lum n itze ra  racem osa  is associated w ith  B. 

g ym n o rrh iza  and X y loca rpus  m o lucce n s is  a long r iv e r 

banks. Patterns of zonation can be a ltered by d isturbance 

because heavily used species may not regenerate f irs t and 

new ly d is turbed areas may be colonized by p ioneer species.

From 1950 to 2000 265 papers w ere published 

focusing on mangrove research in East A frica, 92 per cent 

of w h ich  centred on Kenya. Few w ere experim en ta l o r 

com parative w ith  80 per cent descrip tive in approach. The 

m angrove ecosystem s of eastern A frica  are w e lt studied, 

but even the baseline in fo rm a tion  needed fo r environm enta l 

im pact assessm ents and m anagem ent plans is s t ilt  not 

available. A  m a jo r p rob lem  is tha t available in fo rm a tion  is 

o ften  no t d issem ina ted . N um erous  d iffe re n t na tio na l 

languages fu rth e r h inde r d issem ination as find ings are 

often confined to th e ir  coun tries of origin.

The phys ica l th re e -d im e n s io n a l co m p le x ity  of 

m angrove forests creates a w ide d iversity of niches su itab le  

fo r breeding, spawning and hatching of sedentary and 

m ig ra to ry  species. Mangroves are an im portan t nursery 

habitat, pa rticu la rly  fo r fish and crustaceans.

Both te rre s tr ia l and aquatic  b iod ive rs ity  w ith in  

m angroves are high. However, if areas are deforested 

densities of ep ifaunat species such as L itto rin a  scabra, Uca 

spp., Sesarm a  spp. and C erith idea deco lla ta  are greatly 

reduced. P opu la tions o f in fauna t species, nem atodes, 

bivalves, copepods and m any m olluscs are s t ilt  recorded in 

s im ita r  densities in deforested and na tu ra l mangrove areas.

Aquaculture is an expanding industry  in the East 

A frican  region. The consequences of aquacu ltu re  projects 

fo r  m angroves are w e ll docum ented  fro m  Ecuador, 

Thailand, Indonesia, Malaysia, V ietnam , Bangladesh and 

India. If th is  industry  develops v igorously in East A frica  there 

is the po ten tia l fo r s im ila r  degradation of m angroves. This 

can be avoided through ca re fu l regu la tion  of mangrove 

fe lling . Many sm a ll-sca le , locally managed farm s, of low 

in tens ity , w ou ld  be econom ica lly  and e n v iro n m e n ta lly  

pre ferable  to a few  massive ventures such as the proposed 

Rufiji prawn pro ject in Tanzania.

Mangrove tim ber is used loca lly  in construction  and 

fo r fuel. Mangroves have a range of branch sizes and the 

varying sizes have d iffe ren t uses and ind iv idua l names in 

Swahili:

Fito (2.5-3.5cm): the sm a lle s t poles, used to f i l l  

w a lls  (usually young R. m ucrona ta  and C. tagal).

Pau (6.0-7.5cm): s m a ll poles, used as roof fram es 

(usually young R. m ucrona ta  and C. tagal).

Mazio (7 .5 -11.5cm): a b it larger, and used to build 

the m ain  fram e of house w a lls  (usua lly  young 

R. m ucrona ta  and C. tagal), w h ich is then packed 

w ith  mud.

Boriti (11.5-13.5cm): la rge r poles, used to build 

fences, m ain ly  fo r to u ris t developm ents (usually R. 

m ucrona ta ).

Nguso (16.0-20.0cm): used at the co rne r of houses 

to support the roof (usually m ature  R. m ucrona ta  

and B. gym norrh iza).

Vigingi (20.5-35.0cm ): the la rgest poles, used to 

s u p p o rt the m ain  roo f o f la rg e r to u ris t hote ls  

(usually B. gym norrh iza).

Local mangrove m arke ts  are com m on as wood is 

used in so m any aspects of everyday life. Fish traps made of 

m angrove are m ore robust in sa lt w a te r than o ther types of 

wood. Seaweed fa rm ers  use m angrove stakes fo r the sam e 

reason. Boats, such as one-m an canoes carved from  heavy 

Avicennia m arina  logs, fu rn itu re , d rum s and serving dishes

5
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Regional overview

are a ll m ade fro m  m angroves. M ost v illa g e s  around 

m angrove forests construc t the m a jo rity  o f bu ild ings from  

fe lled  m angroves as they are an easily accessible resource.

Mangrove wood is often used as fuel. Rhizophora  

species are especia lly u tilized as they are rich  in tannin  and 

burn a lm ost sm okelessly, im parting  a pleasant taste to 

cooked food. Green Avicennia m arina  logs, however, are very 

sm oky and s low  burn ing so are often used by honey co llec­

to rs  and fishe rm en  to keep away biting insects at night.

Many v illage rs  produce salt by bo iling brackish 

w a te r in c lay bow ls over fire. M angroves are heavily 

exploited as a fu e l source using th is  technique. W ith seven 

tonnes of wood needed to produce one tonne of sa lt som e 

coasta l fo rests are now bare. On a la rge r scale sa lt is 

harvested from  evaporation ponds, sha llow  b rine -fille d  pits, 

usua lly  bu ilt in cleared m angrove areas.

THREATS
Once com m on in she lte red  bays and estuaries, m angrove 

fo res ts  in som e areas of East A frica  are now degraded. 

One of the m a jo r fac to rs  changing the ch a ra c te ris tics  of 

m angroves w ith in  the region is in land to p so il erosion, 
typ ica lly  from  a g ricu ltu re  and grazing land. N a tu ra l levels 

o f e rosion b ring  n u trie n ts  to coasta l areas and bu ild  

m angrove fo rests  by rep lac ing  m ud and sand lost by wave 

action. However, the extrem e levels of so il being washed 

dow nstream  in recent years is bury ing  roots, asphyxiating 

m angroves.

If m angroves are fe lled, offshore coastal areas, such 

as cora l reefs, receive even m ore sed im entation . A lready 

the e ffec ts  o f excessive n u tr ie n t loads and sed im e n t 

discharge can be seen as breaks fo rm ing  in fring ing  reefs 

opposite  r ive r m ouths. The ce n tra l M ozam bique coast 

(800km long] is devoid of co ra l due to discharge from  the 

Lompopo and Zambezi Rivers.

Oil is a m a jo r po llu tion  th rea t in the region as there 

are tanke r routes along the East A frican  coast link ing  the 

Gulf to the A tlan tic  Ocean. Many countries lack even basic 

fac ilities  fo r handling bilge in th e ir  ports  and s m a ll oil spills 

are com m on. If m angrove len tice ls and pneum atophores 

become covered in o il the tree suffocates. The toxic ity of 

substances w ith in  the oil, the age and species com position  

o f mangroves, and sed im en t type a ll a ffect m angrove 

su rv iva l a fte r sp ills . The effects of o iling  can last fo r many 

years. For example, reduced m angrove area and ep ifauna l 

cover is s t i l l  recorded in Makupa Creek, Kenya, ten years 

a fte r sp ills  occurred.

Industry may be developing m ore s low ly in East 

A frica  than e lsew here but rivers, s tream s and mangroves 

are used as dum ping sites fo r the textile, chem ical, paper, 

su g a r and o il in dus tries  w ith in  the region. In Kenya, 

Tanzania and Mozam bique a g ricu ltu ra l and s ilv icu ltu ra l

Mangrove area converted into coastal salt mining, Mikindani, 

Mtwa ra.

e fflu e n ts  e n te r m angrove areas. In S om alia  and 

M adagascar the co n ce n tra tio n  is m ore  on livestock 

industries. However, in d u s tria l po llu tion  is not a severe 

p rob lem  in the region as it is s t i l l  s m a ll scale.

Eastern A frica  is a lso undergoing an extraord inary 

rate of urbanization. The pressure on m angroves from  

hum an populations varies im m ense ly across the region. In 

M adagascar over 90 per cent of households depend on 

fuelwood and charcoal (including mangroves]. By contrast, 

only 8 per cent of people in the Seychelles depend on 

fuelwood, even as a supp lem en ta ry  source of energy.

The effects of climate change w ill  be fe lt across the 

region as pa tterns of ra infa ll, coastal w eather, a tm ospheric  

pressure and evaporation adjust. A ntic ipated e ffects of 

c lim ate  change are increased tem pera tu res, changes in 

hydrology regim es, a rise in sea level, increased m agnitude 

and frequency of s to rm s and increased carbon dioxide 

concentration. There w il l  be positive and negative a ffects on 

m angroves and it is h ighly uncerta in  exactly w ha t the net 

outcom e w il l  be as local va riab ility  w ill be very high and 

e ffects site  specific.

As te m p e ra tu re s  r ise  m angroves m ay s ta r t  to 

colonize h igher la titu d in a l areas. A  w a rm e r c lim a te  may 

resu lt in an increase in frequency and s treng th  of trop ica l 

s to rm s  and p rev ious ly  sh e lte re d  areas, su ita b le  fo r 

mangrove growth, may become exposed. Conversely, any 

reduction in tem pera tu re  could sh rin k  m angrove range. Any 

changes in tem p e ra tu re , sa lin ity , s to rm  frequency o r 

p rec ip ita tion w ill have effects on flora and fauna com ­

position w ith in  mangrove forests.

It is d ifficu lt to pred ic t the exact consequences of 

sea-leve l rise as m any sce na rios  are dependen t on 

sed im enta tion  fluxes from  rive r ca tchm ents and coastal 

topography o r land com position. G enerally opinion seem s to 

agree tha t ris ing  sea levels w il l  lead to m angroves sh ifting  

landward, as long as the rate of rise does not exceed 

mangrove grow th  and there  are no obstructions to inland 

expansion.

Regenerated mangrove areas, even those th a t 

extend beyond o rig ina l mangrove locations, may not be of
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Mangroves of East Africa

Table 3: Uses of mangroves

Latin species nam es  

of mangroves and 

m angrove associates

K isw ahili/Sw ahili
spoken through eastern  Africa
a n d /o r G iriam a, Kenya

Uses

A vicenn ia  m a rin a  

(F o rska li V ierhand

Mchu Main: no s u b s ta n tia l u tiliza tio n  

Secondary: high q u a lity  charcoa l, boat 

paddles, oars, handcra ft handles, axe 

handles, pounding poles, beehives and 

tra d it io n a l d ru m s; the roo ts provide 

rem ed ies

A vicenn ia  o ffic in a lis  

L innaeus

In fe rio r firew ood  (only repo rted  from  

M adagascar]

B ru g u ie ra  g ym n o rrh iza  

(L.l Lam arck

M shinzi, Muia, M k o k o w im b i Main: bu ild ing  m a te ria l, roo f supports , 

h igh q u a lity  firew ood 

Secondary: high q u a lity  charcoa l, boat 

paddles, oars, handcra ft handles, axe 

handles, pounding poles, beehives and 

tra d it io n a l d ru m s; the roo ts provide 

rem ed ies

C eriops tagal 

(Perr.l C.B. Robinson

M kandaa m w ekundu, Mkoko 

m tune, M koko m w ekundu

B u ild ing  m a te ria l, paddles, oars, 

m ed ium  q u a lity  firew ood, charcoa l, dyes 

line l, tann ing  com pounds], fish ing  traps

H e ritie ra  lit to ra lis  

D ryand

M sikundazi, M kungu Main: charcoa l

Secondary: firew ood, bu ild ing  wood, 

dhow  m asts

L u m n itze ra  racem osa  

W illd .

K ila lam ba  dum a, K ikandaa, 

Mkaa pwani

Main: no su b s ta n tia l u tiliza tio n  

Subsidiary: bu ild ing  wood, m ed ium  

q u a lity  firew ood  and cha rcoa l

P em ph is  ac idu la  

Forst.

K ila lam ba  kike Main: firew ood, cha rcoa l 

Subsidiary: bu ild ing  wood

R hizophora  m ucro n a ta  

Lam arck

Magoni, M koko, M koko m wenye 

m wenye

Main: bu ild ing  wood, high qua lity  

cha rcoa l

Secondary: high q u a lity  firew ood, dyes 

line l, tann ing  com pounds], m edicines, 

o in tm en ts , bow -ne ts  (using roots], 

fish ing  traps, w eapons

S onne ra tia  a lba  

S m ith

M lilana , M pira Main: canoes, boat ribs, paddles, m asts, 

p neum atophores used fo r flo a tin g  fish ing  

gears, w in d o w  and door fram es 

Secondary: m ed ium  q u a lity  firew ood  and 

charcoa l

X y loca rpus g ra n a tu m  

Koenig

M kom afi Main: canoes, cha rcoa l

Secondary: firew ood

Subsidiary: the  fru its  provide rem ed ies

fo r s tom ach  ache

X y loca rpus m o lucce n s is  

(Lam k.l Roem.

M kom afi dum e Main: high q u a lity  tim b e r: bed 

cons tru c tio n , w in d o w  and doo r fram es, 

m ed ium  q u a lity  cha rcoa l 

Secondary: m ed ium  q u a lity  firew ood
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Regional overview

the  sam e q u a lity  as v irg in  s tands because species 

com position, so it type, s tocking rates and num bers of 

an im ats w itt have changed. Selective harvesting removes 

high quality mangroves leaving low er qua lity  species to 

repopulate the now depleted area. Some hum an com ­

m unities, such as those around Chwaka Bay on Zanzibar, do 

leave "m o th e r" trees to produce seed lings but th is  is rare 

and som etim es the m o th e r trees are m ere ly  large, m ature, 

low er qua lity  trees. Furtherm ore , low er qua lity  mangrove 

wood, sm a lle r trees, o r species less used in construction , 

provide less income. In Chwaka Bay fo r instance, poles used 

in construction  are of a re lative ly  poor qua lity  and are sold 

fo r TSh4 000 to 5 000 (curren tly  US$55 to 75] w hereas wood 

im ported  from  m ainland Tanzania can be sold fo r TSh9 000 

to 10 000 (US$125 to 140] as it is o f a h igher quality.

FAUNA
Crabs are the m ost conspicuous invertebra tes inhabiting 

mangroves. U pper zones are inhabited by m arsh crabs, 

Sesarm a  spp., and c lose r to shore fid d le r crabs, Uca spp., 

are dom inant. G iant mud crabs, Scylla  serra ta , h e rm it 

crabs, prawns and sh rim p  are a ll m angrove residents. 

F idd ler crabs in p a rticu la r p lay an im portan t role in the 

cycling of nu trien ts  in mangrove ecosystem s as they feed on 

de tritu s  o r m ic ro -o rgan ism s living on de tritus . Giant mud 

crabs predate on m olluscs and sm a lle r crab species and 

are harvested fo r food. F ilte r feeders such as rock oysters, 

Saccostrea cucullata, and barnacles, B alanus am ph itrite , 

secure them selves to low er s tem s o r pneum atophores in 

low er in te rtid a l areas, enabling them  to f i lte r  p lankton and 

n u tr ie n ts  fro m  su rro u n d in g  w a te rs . Mud creepers, 

Terebra lia  pa lus tris , mud w he lk, C erith idea decollata, and 

S tro m b u s  spp. are a ll m angrove m olluscs. Som e 117 

species of m o lluscs and 163 species of crustaceans have 

been recorded from  m angroves in the East A frican  region.

The m ost co m m on ly  found fish  spec ies  in 

m angroves is like ly  to be m ulle t. M ulle t, fo r exam ple Liza 

m acro lep is, consum e large quantities of p lan t m a te ria l 

m aking them  im portan t in nu trie n t cycling. O ther com m on 

fish  species include Kelee shad, Hilsa kelee, m ilk fish , 

Chanos chanos, anchovy, Thryssa  spp., s triped  catfish, 

Plo tosus lineatus, gobies, com m on s ilve r biddy, G erres  

oyena, and the tw o-finned  round herring , S pra te llom orpha  

bianalis. In a ll, 114 species of fish have been recorded from  

East A frican  mangroves.

Mangroves are used by m ig ra to ry  bird species such 

as crab plover, D rom as ardeola, A frican spoonbill, Plata lea  

alba, and great w h ite  egret, Egretta  alba.

Larger creatures found in mangrove forests and 

su rround ing  w aterw ays include Nile crocodiles, C rocodylus  

n ilo ticus, h ippopotam uses, m onkeys and dugong, Dugong  

dugon  (listed as vu lnerab le  on the IUCN Red List). Zebras,

Migratory crab plover, Drom as ardeola, often found in East 

African mangroves.

bush pigs, b lue duikers, w a te r mongoose and o tte rs  are a ll 

period ica lly  found in m angrove areas.

LEGISLATION
It is re lative ly  rare fo r m angroves to be the specific  focus of 

a protected area in the w ay som e m arine  protected areas 

focus on habitats such as cora l reefs. However, a w hole 

ecosystem  approach is needed to ensure the conservation 

of coastal areas. Many species found w ith in  mangroves 

spend pa rt of th e ir  life cycles in seagrass and co ra l areas so 

a zone of protection iso lating ju s t a reef w il l  not preserve a ll 

species at a ll stages of th e ir  life cycles. C urren t levels of 

pro tection  need to be im proved th roughou t the region. In the 

past five years two new na tiona lly  designated m arine  

protected areas containing m angroves have been estab­

lished, both in Tanzania. On an in te rna tiona l level, one 

UNESCO Biosphere Reserve and one W orld Heritage Site 

w ith  m angroves have been created since 1996.

FUTURE
A ra tiona l use of mangrove forests has to be em barked upon 

to ensure the lo n g -te rm  su rv iva l o f the forests and a ll 

creatures, hum an and an im a l a like, tha t rely on them . This 

w il l  mean changes to present approaches in mangrove 

m anagem ent. Past p rob lem s facing m angrove forests have 

been the la ck  o f c o m m u n ity  inp u t in to m anagem en t 

approaches, high levels of poverty w ith in  indigenous coastal 

com m un ities  and a genera l lack of awareness of the true  

value of mangroves. These issues and the regeneration  of 

m angrove forests shou ld  be included in fu tu re  mangrove 

m anagem ent plans.

M anagem ent changes are not the a ll-encom passing 

so lu tion  as cu rre n t know ledge of m any aspects of mangrove 

ecosystem s needs to be improved. Techniques fo r na tu ra l 

and a rtif ic ia l regeneration  need to be investigated fu rth e r as 

do m angrove fa u na l in te rac tions , m angrove fishe ries , 

hydrology, and grow th and developm ent. We w ould  then 

be tte r understand how fe lling  and o the r hum an activities 

are affecting mangrove ecosystems. Only then w il l  e ffic ien t 

and susta inab le  m anagem ent regim es be atta inable.
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Mangroves of East Africa

South Africa
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Mangroves along South A frica 's  east coast are m ore 

extensive in the north, becom ing less frequent in 

sou the rn  estuaries. The la rgest m angrove areas 

can be found in the M hlathuze and St. Lucia estuaries. The 

M hlathuze's estuaries and bays actually  represent 80 per 

cent of South A frica 's  m angroves w h ile  the exposed, rocky 

w este rn  coast is devoid of mangroves.

Nahoon River is the sou the rnm ost occurrence of 

m angroves on the East A frican  coast and thus has a s lig h tly  

d iffe ren t species com position  than is typical. The sou thern  

extents of trop ica l species such as Lum n itze ra  racemosa, 

Ceriops tagal and Xylocarpus g rana tum  are found in Kosi 

Bay, no rthe rn  South Africa. Avicennia m arina, B rugu ie ra  

gym norrh iza  and Rhizophora m ucrona ta  are com m only

found in m angrove areas th roughou t South Africa, w ith  the 

last not occu rring  south  of the Bu lungu la  River.

USES
Mangroves in South A frica  are, fo r the m ost part, valued fo r 

th e ir wood resources ra th e r than fo r associated fishe ries  as 

wood poles are w ide ly  used in construction . However, 

m angrove a reas are rich  fish in g  g rounds fo r both 

recrea tiona l and subsistence fisheries. Mangroves are also 

exploited in o rde r to fish as th e ir  wood is used to construc t 

fish traps, in p a rticu la r traps called kraals. Kraals are 

te m p o ra ry  s tru c tu re s , m ade la rge ly  fro m  m angrove 

branches, tha t are used to catch prawns.

THREATS AND LOSSES
In 1988 m angroves occurred in 17 of the 76 estuaries w ith in  

the T ranskei. Now on ly 14 es tuaries  boast m angrove 

habitat. A  loss of 6.5 per cent o f m angroves p e ry e a r over 11 

years has been recorded. This reduction is indicative of 

losses occurring  in unprotected areas along the entire  

South A frican  coast. No new m angrove stands have been 

recorded in the Transkei but mangrove areas in e ight 

o rig ina l stands have increased (m ostly in protected areas]. 

This com bination of loss and gain has made net area change 

over recent decades neglig ib le.

S outh A frica

Land area (km 2) 1 221 040
Coastline (km) 3 751
Population ('000) 2000 43 309
Population density (per km 2) 2000 35
Annual population growth rate (%) 2000-2005 0.77
Mangrove area on map (km 2) 334
Mangrove area (km 2) A dam s e t a i,  su b m itte d 16.88
Protected areas with mangroves 7
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South Africa

Three estuaries and rivers have suffered com plete 

toss of mangroves, m ain ly  due to an a ltered hydro logica l 

regim e. The M zimvubu River has tost its m angroves to 

excessive bank scouring linked to flooding events. A  drought 

in the Butunguta estuary closed off the estuary m outh 

causing freshw a te r to build up and inundate the mangroves 

w h ich  w ere then harvested.

The biggest th rea ts  cu rre n tly  facing m angroves are 

harvesting , deve lopm ent around m angrove areas, and 

reduc tions  o f fre s h w a te r in to  es tu a rie s  causing r ive r 

m ou ths to close and m angroves to flood. In addition, 

inappropria te  a g ricu ltu ra l activities, such as cu ltiva tion  of 

steep areas, con tou r fu rrow s and veld m anagem ent, have 

ted to ca tchm ent degradation tha t u ltim a te ly  resu lts  in 

increased sed im enta tion  en tering  m angrove ecosystems.

Being at the  so u th e rn  lim its  o f th e ir  extent, 

m angroves grow  at a s low e r rate than forests fu rth e r north, 

w h ich  benefit from  trop ica l conditions. Thus, fe lting  South 

A frican  m angroves is an activ ity w ith  repercussions over a 

longer tim e period than in o the r countries.

FAUNA
Sesarm id  crabs, fid d le r crabs, Uca spp., g ian t mud crabs, 

Scylla  serra ta , m udskippers, P erioph tha lm us kalolo, and 

m any gastropods are a lt fauna co m m o n ly  found in 

m angrove sw am ps in South Africa. Mangroves provide 

anchorage fo r fitte r-feed ing  o rgan ism s such as N ata l rock 

oysters, C rassostrea cuculla ta, barnacles, such as Balanus  

am ph itrite , and num erous m usse l species. The na tiona lly  

endangered m angrove king fishers, Halcyon senegaloides, 

have th e ir  sou the rnm ost breeding sites in the Kobonqaba, 

N gqusi and Nxaxo r ive rs . B lue  d u ike r, P h ila n to m ba  

m ontico la , bushbucks, Tragelaphus scrip tus, and bush 

pigs, P otam ochoerus porcus, can regu la rly  be found in the 

m angroves of South A frica  and there  is evidence tha t Cape 

ctawtess otters, A onyx capensis, w a te r mongoose, A tila x  

pa lud inosus , g rey du ike rs , S y lv icap ra  g rim m ia , and 

Burchett's zebras, Eguus burche lli, are also in te rm itte n t 

v is ito rs.

LEGISLATION
South A frican m angroves tend to be s m a ll and found in 

isolated estuary m ouths, m aking m anagem ent and policing 

d ifficu lt. And, as e lsew here in East A frica, responsib ilities 

fo r  m angrove m an a g e m en t tie w ith  m any d iffe re n t 

governm ent agencies and th is  has ted to fragm ented  and 

uncoord inated adm in is tra tion  at a lt th ree governm enta l 

a u tho rity  levels (central, p rovincia l and local].

In the Transkei only 6 per cent of m angroves are 

protected yet th is  area is regarded as having a high level of 

pro tection  owing to regu la tions being upheld and e ffic ien t 

po lic ing . Unprotected areas of m angroves in M dum bi,

Mngazana estuary in southern Transkei, South Africa.

Oysters on stilt roots of Rhizophora spp.

Coastal villages often use mangrove wood in construction.

Mzamba, Koboqaba and M tam vum a have suffered 50 per 

cent loss in trees to harvest, w hereas protected areas have 

seen no change in cover, and occasionally an increase.

In the absence of lega lly  protected areas there  are 

m angrove stands tha t are protected by local com m unities. 

Xora and Nxaxo m angroves are protected in th is  m anner 

and both areas have seen increased mangrove cover in the 

past decade. The sam e could not be said fo r many, if any, 

accessible unprotected m angrove areas.

Map source: S m all annotations onto base m ap based on locations  

from  Hughes and H ughes,1992. Indicative o f locations and not 

regarded as providing accurate areal coverage.
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Mangroves of East Africa

Mozambique

Mangroves are continuous along the no rth  and 

cen tra l coastlines of M ozambique, becom ing less 

com m on in sou the rn  areas. The m ost extensive 

m angrove forests are found in the Zambezi River Delta, 

w here  a lm ost 180km of coastline is covered in continuous 

m angrove fo rest. This area con ta ins  50 p e r cent of 

M ozam bique's mangrove area and is also one of the la rgest 

m angrove forests in Africa.

There are w ett-devetoped areas between the Beira 

and the Save Rivers in ce n tra l M ozam bique, w here  m an ­

groves extend 50km  in land w ith  canopy he igh ts o f up to 

30m. And creeks in the n o rth  at Lumbo, M ecúfi, lbo Island 

and n o rth  of Pemba have m angrove areas.

USES
Mangroves are used fo r construction , firewood, charcoal 

production, tannins, fru it, fencing, fish traps and m edicine in 

Mozambique. Rhizophora m ucrona ta  bark is used to dye 

fish ing nets. Dugout canoes and beehives are made from  

Avicennia m arina  wood. M olluscs and crustaceans, such as 

mangrove crabs, Scylla  serra ta , m ud creepers, Terebra lia  

pa lus tris , and shore crabs, M atuta  lunaris, co llected from  

m angroves represent an im portan t source of prote in fo r 

hum an populations in M ozambique, especia lly on Inhaca 

Island.

THREATS AND LOSSES
The overa ll rate of mangrove deforesta tion in Mozam bique 

is estim ated at 18.2km 2/year. However, mangrove forests 

are s t ilt  re la tive ly  unaffected as there  has been a sm a lt 

overa ll rate, 2.6 per cent, o f m angrove cover tost from  1972 

to 1990. Som e areas, such as M aputo and Beira, do 

experience heavy u tiliza tion  and m angroves here are m ore 

at r isk  of severe depletion. Mangrove poles in Benguetene 

Island are being harvested at a rate of 9 234 tonnes a year.

M ozam bique's coastal population was estim ated at 

6.6 m illio n  people (42 per cent of the to ta l] in 1997 and th is 

num ber is grow ing. The consequent pressure on coastal 

resources affects mangroves. Urban areas, such as Maputo 

and Beira, have experienced m uch mangrove deforestation 

fo r firewood, charcoal, a g ricu ltu re  and sa lt production. 

M ossurit has had ha lf of its  m angrove forests transfo rm ed  

into sa lt p roduction areas. During the c iv il w a r from  1975 to 

1994 Inhaca Island experienced serious overpopulation 

prob lem s as people sought refuge from  the m ainland. This 

had negative im pacts on the island 's na tu ra l resources, 

includ ing mangroves. As fam ilies  have retu rned  to th e ir 

p re -w a r hom es the pressure has eased, and cu rren tly  

Inhaca Is land m angroves are m anaged susta inab ly. 

M angroves and m angrove p roduc ts  s t i l t  c o n tr ib u te  

approxim ately 20 per cent to the average fam ily  income on 

Inhaca Island.

A  high vo lum e of crude o il is transported  through 

the M ozam bique Channel, a round 450 m illio n  tonnes 

annually. There have been 14 m ino r and two m a jo r crude o il 

sp ills  in Maputo ha rbou r tha t have affected mangroves. A 

heavy fu e l o il s p ilt in 1992 affected pa rt o f the Macaneta 

peninsula, includ ing mangrove areas. The Cahora-Bassa 

dam on the Zambezi River has reduced the flow  of w ater, 

a lte ring  w a te r cond itions in the m angroves and u ltim a te ly  

causing a sh rink ing  of mangrove area.

Industria l po llu tion  is cu rre n tly  not a s ign ifican t 

p rob lem  in M ozam bique bu t w ith  the expanding iron 

sm e lting  and gas/o it d rillin g  activ ities along the centre of 

the coast it could be a po ten tia l th rea t to m angroves in 

fu tu re  years.

-12'  
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Mozam bique

Extensive mangrove cutting in the Mebase estuary, northern 

Mozambique.

Prawn ponds are commonly found in mangrove areas.

M ozambique

Land area (km 2) 801 590
Coastline (km) 6 942
Population ('000) 2000 18 292
Population density (per km 2) 2000 23
Annual population growth rate (%) 2000-2005 1.76
Mangrove area on map (km 2) 5 211
Mangrove area (km 2) S aket and M atusse, 1994 3 960
Protected areas with mangroves 5

T hre a ts  to m ang roves  cou ld  be p a r t ic u la r ly  

d a m ag ing  to M ozam b ique 's  econom y as the s h rim p  

fish e rie s  of the Sofala Bank are va lued as high as US$50 

to 60 m illio n  pe r year, 40 pe r cent of the coun try 's  

net fo re ign  exchange earn ings. Penaeid sh rim p s , at a ll 

stages of developm ent, use m angrove as a p re fe rred  

nu rse ry  habitat.

FAUNA
B arnac les , B a lanus  a m p h itr ite , and rock oysters, 

Saccostrea cuculla ta, g row  on the trun ks  of mangrove 

trees. Mud creepers, Terebra lia  pa lus tris , burrow ing crabs, 

C ard isom a carn ifex , and s a n d -b u b b le r crab, D o tilla  

fenestrata, are a ll com m on s ights w ith in  m angrove forests 

in M ozambique.

LEGISLATION
Conservation and m anagem ent of m angrove fo rests  fa ll 

under the ju r is d ic tio n  of the N a tiona l D irectora te  fo r 

W ild life  and Forestry  tha t is a lso respons ib le  fo r a ll 

te rre s tr ia l fo rests . New land leg is la tion  in 1998 provides 

p a rtia l p ro tection  to a ll m angroves as it p ro tects  a ll liv ing 

resources from  the coastline  to 100m in land. P ro jects th a t 

cou ld  th re a te n  m angrove  ex ten t are now  s u b je c t to 

e n v iro n m e n ta l im p a c t a sse ssm e n ts  and m angrove  

exp lo ita tion  fo r co m m e rc ia l purposes can only com m ence 

w ith  a licence. A  na tiona l m angrove m anagem ent plan is 

in the ea rly  stages of deve lopm ent so th a t the dem ands 

o f conserva tion  and susta inab le  use of m angroves can 

be m et.

Mangrove wood felled for sale.

Map source: As in Spalding et a i,  1997 and Beifuss, R.D., Moore, 

D., Dutton, P. and Bento, C., 2001, Patterns of vegetation change 

in the Zambezi Delta, Mozambique. Program for the Sustainable 

Management of Cahora Bassa Dam and the Lower Zambezi 

Valley. W orking P aper #3. In te rna tiona l Crane Foundation, 

Baraboo, Wisconsin, USA.

Eastern African Coastal Database and A tlas Project: Tanzania, 

2001. Governm ent o f B elg ium  to the Eastern A frican Trust Fund, 

UNEP, and the Tanzanian Government. Landsat TM data from  

2000, image in te rpre ta tion by LTRS.

Guerre iro et al., 1996.

13



Mangroves of East Africa

Madagascar

Madagascar is the fou rth  targest ¡stand in the w ortd  

and has the tongest coasttine in the region at 

9 935km. Nearty att, 98 per cent, o f mangroves 

w ith in  M adagascar are found at 29 s ites on the w est coast, 

w ith  the rem ain ing 2 per cent tocated on the east coast. 

M ost w est coast stands exceed 500ha in size w ith  Mangoky, 

Tsirib ih ina, Ranobe (Besatampy), Betsiboka, Mahajamba 

and Mahavavy (Baie d'Am baro) having stands of m ore than 

20 000ha. East coast stands are sm atte r but m ore dense.

USES
Seventy pe r cen t of the hum an poputa tion  w o rk  in 

ag ricu ttu re  yet the highest revenue e a rne r is the fisheries

industry, emptoying ju s t 14 per cent of w orkers . Some 60 

species of fish w ere recorded from  a m angrove stand in the 

Tutear Lagoon, 44 of w h ich  w ere com m erc ia l species. 

Mangroves are im portan t nursery  areas tha t support the 

f ish e rie s  in d u s try  and tocat subs is tence  fish e rie s . A 

com m only used trap  is a "vatakira", a v-shaped d ike -like  

s truc tu re  made from  mangrove wood, usua lly used to catch 

prawns. However, the ch ie f use of m angroves occurs when 

the catch is brought ashore as mangrove wood is used as 

fue l to boit prawns and to sm oke fish. This could prove to be 

a m a jo r th rea t to m angroves, especia lly those around 

villages and towns. In Andavaoanem boka the use is a lready 

in excess of susta inab le  yield.

Gtobatty, M adagascar is a m in o r to u ris t destination; 

however its beautifu l coasttine ecosystem s could be the 

focus of a th riv ing  eco tourism  industry  in fu tu re  years as the 

governm ent in tends to make coastal to u rism  a key secto r 

fo r growth. E nvironm enta l assessm ents and care fu l coastal 

p lanning are needed to guarantee coastal ecosystem s are 

not degraded fu rth e r as hotels and complexes are built.

THREATS AND LOSSES
Coastal sed im enta tion  is a serious prob lem  in Madagascar. 

Mahajanga port, found at the m outh  of the Betsiboka, 

received 100 m illion  m 2 of sed im en t from  upstream  sources 

rendering it en tire ty  useless. S ed im entation at th is  scale 

u ltim a te ly  suffocates and k ills  m angrove stands.

M adagascan m angroves are being used p ro ­

p o rtio n a te ly  m ore  as tim e  passes, esp e c ia lly  around 

poputa tion  cen tres  a long the coast. This sys tem a tic  

d es truc tion  is causing changes in the com position  of 

mangrove forests. Dense m ature  m angroves are being 

felted and m ore tannes (barren sattine areas] are fo rm ing  

as freshw a te r is channelled away from  mangrove areas and 

into irrig a tio n  system s upstream . The reduced flow  of w a te r 

leads to increased s ilta tion  of sm atte r rivers, causing 

mangrove stands in these rive r m ouths to die.

W est coast m angroves could po ten tia lly  produce 

58 000 tonnes of crustaceans a year through aquacu lture  

ventures. However, aquacu ltu re  has always been a s m a ll-  

sca le  in d u s try  in M adagascar. The 1990s did see a 

substan tia l rise in the num ber of la rge r aquacu ltu re  fa rm s 

but the scale is s t ilt  m ino r when com pared to the extensive 

operations in m any East Asian countries. A  m edium -sized 

sh rim p  fa rm  established in M ahajam ba Bay in the early 

1990s occupies severa l square k ilom etres of sa lt m arsh, 

tannes and som e mangrove areas. From 1972 to 1995, 

75km 2 of m angroves w ere tost from  Mahajamba Bay and 

a q u acu ltu re  fa c ilit ie s  co n trib u te d  to p a rt o f th is  

degradation. W ith a p le n tifu l w orkfo rce , the c lay-like  tannes 

w hich provide ideal conditions fo r sh rim p  ponds, and an 

increased fore ign currency flow  into the tocat economy, the
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M adagascar

Mangrove-wood "valakira" prawn traps across a river.

aquacu ltu re  venture  in M ahajamba Bay is a great business 

success despite the env ironm en ta l consequences. Two 

m ore aquacu ltu re  fac ilities  have since been established on 

the w es t coast, and there  are plans fo r an add itiona l three. 

The aquacu ltu re  industry  is grow ing despite the conversion 

of sensitive s ilted  areas to tannes, decrease in w a te r qua lity  

due to p o llu tio n , and o th e r associa ted en v iro n m e n ta l 

degradation.

FAUNA
Am ong the nine threatened and endem ic Madagascan 

w a te rb ird  species, five are recorded from  mangrove areas: 

A rd e a  h u m b lo ti, A nas b e rn ie ri, T h re sk io rn is  b e rn ie ri, 

H aliaeetus vocifero ides  and C haradrius thoracicus. The 

endangered M adagascar teal, Anas bern ieri, even nests in 

holes in m angrove trees.

The M adagascar bat, Pteropus rufus, roosts on 

m angrove trees, and econom ica lly im portan t invertebra tes 

such as Scylla se rra ta  and two sh rim p  species, Penaeus 

ind icus  and P. monodon, also occur in mangrove areas.

LEGISLATION
There is no leg is la tion  specifica lly  re la ting  to m angroves but 

mangroves, cora l reefs and islands are a ll c lassified as 

"sensitive zones" under env ironm enta l im pact assessm ent 

(EIA) leg is la tion . Consequently ElAs are necessary fo r 

pro jects tha t could po ten tia lly  im pact these ecosystems.

Legis lation perta in ing to aquacu lture  has a fishing

M adagascar

Land area (km 2) 587 040
Coastline (km) 9 935
Population ('000) 2000 15 970
Population density (per km 2) 2000 27
Annual population growth rate (%) 2000-2005 2.83
Mangrove area on map (km 2) 3 404
Mangrove area (km 2) Ranaivoson, 1998 3 300
Protected areas with mangroves 1

MASOALA PENINSULA

D rie r conditions on the east coast of M adagascar do 

no t n a tu ra lly  p red ispose  the area to m angrove 

developm ent. Mangroves here may not m atch the 

extensive forests tha t dom inate areas of the w est 

coast but they provide key services to loca l hum an 

populations. These m angroves are a nu rse ry  fo r 

penaeid praw ns and o th e r species th a t m ake a 

s ign ifican t prote in con tribu tion  to the d iets of many 

com m unities. The ir bark is used to make flo o r polish 

and branches are used fo r construction  and charcoal 

production.

N early  every patch o f m angrove in the 

M asoala Pen insu la  is being s lo w ly  harvested. 

Mangroves at M aroantsetra have been a lm ost en tire ly  

removed. This is exacerbated by the to ta l clearance of 

the once dense c lim ax forest th a t was fo rm e rly  a 

backdrop fo r coastal m angroves, and the high level of 

ra in fa ll a t 4m per year. Increased runo ff and sed im ent 

loads are inevitable, m ore so if mangrove and forest 

losses continue. This w il l  have d ire repercussions fo r 

w ild life  in rivers, m angroves and on co ra l reefs 

offshore as w a te r becomes sedim ented, tu rb id  and 

n u trie n t enriched.

As a rare ecosystem  on the eastern coast of 

Madagascar, these m angroves shou ld  receive high 

conservation priority.

focus and does not take into account any environm enta l 

degradation factors. M adagascar there fore  needs m ore 

effective leg is la tion and m eans of en forcem ent if sensitive 

areas, such as m angroves, are to be protected.

M adagascar has ju s t one o ff ic ia l n a tio na lly  

designated protected area tha t covers som e mangrove 

forest, the Mañanara M arine N ationa l Park on the n o rth ­

east coast. The M anana ra -N o rd  UNESCO B iosphere  

Reserve also covers the sam e area and the Saham alaza- 

Iles Radama UNESCO Biosphere Reserve on the no rthe rn  

w es t coast is ano the r in te rna tiona lly  designated protected 

area w ith  mangrove habitat.

Map sou rce : Fa rm a la la  M iadana Hariosa, 1996. Carte des 

Formations Végétales de Madagascar 1:1 000 000. 3 sheets. I.C.I.V., 

Toulouse, France.

With m in o r corrections from  CI/DEF/CNRE/FTM, n.d. Formations 

Végétales et M om aine Forestier Nationale de M adagascar 

1:1 000 000. Conservation Interna tiona le/D irection des Eaux et 

Forêts/Centre N ational de Recherches s u r  l'E nv ironnem ent/ 

Fo iben-Taosarin tan in / Madagasikara.

Both taken from  1972-1979 Landsat imagery.
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Mangroves are the dom inant coastat ecosystem  in 

Tanzania w here  approxim atety 150 000 people 

earn th e ir  liv ings from  m angrove resources. One 

Rufiji Delta res iden t is quoted as saying, “About 75 per cent

T a n z a n ia

Land area (km2) 945 090
Coastline (km) 3 641
Population ('000) 2000 35 119
Population density (per km2) 37
Annual population growth rate (%) 2000-2005 2.32
Mangrove area on map (km2) 1 272
Mangrove area (km2) Francis and Bryceson, 2001 1 335
Protected areas with mangroves 7

of ou r fife depends on mangrove. The rem ain ing 25 per cent 

is divided between fish ing and fa rm ing ."

M angroves provide eco log ica l serv ices such as 

nurse ry  areas fo r fish and prawns, roosting areas fo r b irds 

and coastat protection. In recognition of th e ir  nationa l 

im portance aft mangrove areas in Tanzania have been 

designated as forest reserves since 1928-1932.

The la rgest m angrove forest in the East A frican 

region is the Rufiji Delta and, despite heavy u tiliza tion, the 

m a jo rity  of m angrove forests there  are s tilt  intact. W ith few 

hum an com m un ities  Kitwa, south of the Rufiji Delta, has 

also m ainta ined its mangrove areas. M twara has extensive 

mangrove areas, as does Mnazi Bay, and both have suffered 

m in im a l fe lting. In addition, rep lanta tion , com bined w ith  

na tu ra l regeneration, has occurred in these areas. An 

increase in awareness of the value of m angroves and 

mangrove protection e ffo rts , achievem ents of the N ational 

Mangrove M anagem ent Plan, have resu lted in tittle  change 

in mangrove cover in Pangani, Tanga and Muheza d is tric ts  

since the plan was im p lem ented in 1994.

USES
Mangroves are a traded comm odity. Mangrove poles are 

exported and used loca lly  as a bu ild ing m a te ria l and to 

m ake fish  traps . B o a t-m a k in g  is a com m on use, in 

p a rticu la r fo r the construction  of dhow (trad itiona l wooden 

boat] ribs and rails, and to a lesser extent keels. Rhizophora  

m ucrona ta  roots are used to make v-shaped stake traps 

("w ando"] tha t s trand fish as the tide recedes. Mangrove 

wood is used fo r fu e l to com m erc ia lly  produce sa lt and tim e 

and process fish. C harcoat-m aking is w ide ly  practised 

through the Ruvu and Wami Deltas. Mangrove stakes are 

used by the rap id ly  grow ing seaweed fa rm ing  business on 

Zanzibar and in the beekeeping industry, as mangroves 

flow e r att year round.

THREATS AND LOSS
O verall the actua l area of m angroves seem s secure in 

Tanzania as the Mangrove M anagem ent Plan has been 

responsib le fo r rep lan ting  in itiatives, increased mangrove
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protection that has reduced illega l harvesting and 
increasing people’s awareness of mangrove ecosystems. 
However, threats s till exist and many mangrove areas in 
Tanzania have been heavily exploited in the past.

There is fear that in the future more mangrove areas 
w ill be lost to prawn aquaculture (see Rufiji Delta inset). 
Another reason for mangrove clearance is to construct 
solar evaporation pans for salt production -  there are 30 salt 
works in Bagamoyo alone. New activities, such as tourism, 
could lead to destruction as mangrove areas are cleared for 
hotels and complexes, as has occurred along the beaches of 
Bagamoyo.

A general problem for coastal ecosystems is the 
increasing w ater pollution from upland sources. High levels 
of zinc, iron and other heavy metals have been recorded in 
Msimbazi mangroves, located just opposite Dar es Salaam 
and the opening of the Msimbazi River where many 
pollutants exit the river system. Mangroves are remarkably 
tolerant of high metal concentrations. Mangrove w ildlife, 
however, is not as resilient. Heavy metals have been re­
corded as accumulating in soft body parts and shells of fish 
and gastropod species and this extra metabolic pressure 
may affect growth rates and survival. Zinc is particularly 
toxic to invertebrate and fish larvae.

The clearing of mangrove areas for tim ber has been 
rife around the capital city of Dar es Salaam. As urban zones 
have expanded mangrove areas have been reclaimed for 
towns, ports, hotels and agriculture. Dar es Salaam is 
growing at a rate of 6.75 per cent per year so this situation 
is likely to continue.

The expanding human population has taken its to ll 
on mangrove forests in Zanzibar as well. The Michamvi area 
had 800ha of mangroves in 1949 and just 43ha in 1989. 
Maruhubi had 1 040ha and just 76.5ha in 1989. The volume 
of wood required for house building alone rose tenfold from 
1990 to 1992 and is likely to have risen again in line w ith 
human populations.

FAUNA
Mangroves are an important site for m igratory wetland 
birds. Curlew sandpipers, Calidris ferruginea, little  stint, 
Calidris minuta, crab plover, Dromas ardeola, roseate tern, 
Sterna dougallii, and Caspian tern, Hydroprogne caspia, can 
a ll be found in Tanzania's mangrove forests. Sykes’ 
monkeys, Cercopithecus albogularis, hunt for fish and crab 
on low mangrove branches and hippopotamuses and 
crocodiles can be found in the m urky river waters.

LEGISLATION
Tanzania has a long history of mangrove use and export. 
Mangrove forests have been legally protected since 1928- 
1930. Management of mangrove forests in itially focused on

Satellite (Landsat ETM, Imagery of 2000) image of the Rufiji 
Delta. Mangroves appear red.

Mangrove poles to be used fo r building purposes, Zanzibar.

just wood products and involved a complete ban on felling. 
As there are many non-commercial uses of mangrove wood 
local communities were very dissatisfied. At the same time 
licences were issued to commercial operators who then 
legally cleared massive areas wh ilst the villagers could not 
fe ll even a modest number of trees.

Management of mangrove forests in the past has 
been governed by the 1957 Forest Ordinance which was 
replaced in 1991 by the National Mangrove Management 
Plan. This plan was implemented in 1994 and takes into 
account local, small-scale users and incorporates the ir 
harvest needs into a sustainable m anagement plan, 
allowing use and preservation to exist simultaneously. The 
plan has been successful as mangrove stands in Tanzania 
have expanded since its initiation. However, there are stilt
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Mangroves of East Africa

apparent p rob lem s at nationa l level as no au tho rity  exists to 

reconc ile  co n flic tin g  in te re s ts  am o n g s t gove rn m e n t 

institu tions.

A good exam ple of a specific  con flic t is the prawn 

fa rm ing  pro ject in Rufiji (see inset]. Despite techn ica l advice 

to the con tra ry  and socia l protests, the fa rm  was given a 

pe rm it to operate. This approval vio la ted land policy tha t 

s tipu la tes  tha t no targe trac ts  of land are to be used by a 

s ing le  investor. Conflic ts such as these underm ine  the fa ith 

people have in the governm ent and could lead to fu rth e r 

toss of m angroves if illega l fe lting  activ ities escalate.

The new forest policy of 1998 considers biod iversity 

and env ironm enta l protection. It seeks ecosystem  stab ility

th rough  the conserva tion  of fo res t b iod ivers ity , w a te r 

ca tchm ents and so il fe rtility . Local com m un ity  involvem ent 

is encouraged and shou ld  be strengthened through jo in t 

m anagem ent ventures w ith  o th e r s takeholders.

Map source : Eastern African Coastal Database and A tlas Project: 

Tanzania, 2001. Governm ent o f Belg ium  to the Eastern A frican  

Trust Fund, UNEP, and the Tanzanian Government. Landsat TM 

data from  2000, image in te rpre ta tion  by LTRS.

Zanzibar, Mafia, Pemba Island data from  the Institute o f Marine  

Sciences and  Eastern African Coastal Database and Atlas 

Project: Tanzania. Governm ent o f Belg ium  to the Eastern A frican  

Trust Fund, UNEP, and the Tanzanian Government.

RUFIJI DELTA

Nine m a jo r tr ibu ta rie s  fo rm  the Rufiji River basin. This 

covers 177 000km 2, roughly 20 per cent of Tanzania. The 

s ingle la rgest mangrove forest along the East A frican 

coast, covering 530km 2, 41 per cent of the East A frican 

total, is in the Rufiji Delta.

Som e m ang rove  fo re s ts  in th e  R u fiji are 

in tens ive ly  used a lth o ug h  targe po rtio n s  o f the  fo res ts  

are s t i l t  in ta c t. C o n s id e rin g  the  long h is to ry  of 

m angrove fe lting  fo r trade  and the area 's  re la tive ly  

s tow  hum an poputa tion  g ro w th  it is u n like ly  th a t 

poputa tion  p ressure  is c u rre n tly  the m a jo r cause of 

m angrove  toss. H ow ever, p o o r m a n a g e m e n t and 

unsusta inab le , ille g a l harvest has ted to the dep le tion  

of m angroves in ce rta in  areas.

Some mangrove areas have been converted to 

aquaculture. In particu la r, a p e rm it to a llow  a targe 

prawn fa rm  in the area has caused m a jo r socia l unrest 

and even resu lted  in seve ra l v illa g e rs  decid ing  to 

approach the High Court to sue the governm ent fo r 

authoriz ing the perm it. The prawn fa rm  in itia tive  w ould 

have m eant c learing a huge portion  of mangrove forest. 

It w ou ld  have increased m ig ra tion  into the area as people 

searched fo r em ploym ent at the fa rm  and th is  w ould 

have certa in ty ted to mangrove toss as m angroves are 

needed in m any aspects of everyday life. Recently plans 

fo r th is  prawn fa rm  have hatted.

Rice cu ltiva tion  in no rthe rn  areas of the Rufiji 

Delta has ted to tosses of around 1 700ha of mangroves. 

Seventy per cent of the poputation consider fa rm ing  th e ir  

f irs t p rio rity  and rice is im portan t fo r the surv iva l of 

people in the area. C om m unities are constantly  try ing to 

expand th e ir  lands to grow  m ore rice but in the Rufiji 

Delta th is  is illega l as it w ou ld  involve fu rth e r mangrove

clearance. The governm ent has advised fa rm ers  to grow  

m angroves in th e ir  paddy fie lds w ith  the assurance tha t 

rice cu ltiva tion  could proceed u n til m angroves develop, 

at w h ich  po in t the fa rm ers  m ust abandon th e ir  fie lds to 

a llow  mangrove growth. This advice was offered in an 

e ffo rt to reduce the am ount of land le ft to waste a fte r rice 

fa rm ers  abandon paddy fie lds as the w a te r acid ifies 

(typically a few  years a fte r in itia l m angrove clearance]. 

The advice w ould  be ideal if rice fie lds w ere used fo r the 

typ ica l two o r th ree years, but som e paddy fie lds are 

used fo r five to seven years and m angrove grow th  then 

m eans fa rm e rs  are forced to leave paddy fie ld s  

unnecessarily  early.

A n o th e r env iro n m e n ta l p rob lem  re lated  to rice 

cu ltiva tion  has been the use of DDT. Crabs s t i lt  occu r in 

rice subs tra tes  and eat developing rice  shoots; DDT is 

used to k itt them . There is a tack of understand ing  

w ith in  tocat com m u n itie s  about the  lo n g -te rm  h a rm fu l 

e ffects of p e rs is ten t pestic ides in the env ironm en t and 

som e m isunde rs tand ing  th a t the governm ent w an ts  to 

ban DDT to p ro tec t crabs. Open d iscussion  about 

the  rice  c u lt iv a tio n  s itu a tio n  w ith in  the de lta  is 

despera te ly  needed.

Poor tran sp o rt to m arke ts  outside the Rufiji area 

means only m odest trade in m angroves and mangrove 

products is possible. The average incom e from  fish ing in 

the Rufiji Delta is US$160 per year w hite  it is US$300 in 

Bagamoyo w here tran sp o rt is easier. In Rufiji, m ore than 

70 p e rc e n t of v illage rs  com pla in  of tow m arke t prices fo r 

th e ir  w ares w ith  high transpo rta tion  costs, poor tra n s ­

p o rta tion  and inadequate  m arke ts  being the m ain  

causes. However it is th is  poor transpo rta tion  tha t is 

pro tecting  Rufiji m angroves from  fe lting  and trade.
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T he Seychelles is a nation of s m a ll is lands, and 

m angroves do not exist in the huge forests found 

e lsew here  in East A frica . There are s tands on 

Curieuse at the end of Bay Laraie, in the lagoon of A ldabra 

and at 12 s ites around Mahé. The la rgest stand on Mahé, 

around 20ha, is close to Port G laud /P ort Launay in an area 

called La Plaine Marsh. O ther large areas include those at 

Anse Intendance, 13ha, and Anse à la Mouche, 10ha. There 

are m angroves at Baie Ste Anne, Anse Volbet, Anse 

Possession and Grand Anse on P raslin  and in Anse Severe 

on la Digue. However, the la rgest overa ll m angrove areas 

are found on Aldabra, Cosmoledo and Astove.

Of the seven m angrove species found on the 115 

is lands tha t make up the Seychelles Avicennia m arina  is 

found m ost widely.

USES
Mangroves seem  to have no d irec t uses in the Seychelles 

such as fo r fuel, bu ild ing m ateria l, etc.

THREATS AND LOSSES
H isto rica lly  m angroves have been cleared fo r roads and 

housing developm ents w ith  m ore recent fe lling  fo r hotels 

and proposed go lf courses. W etlands have frequen tly  been 

considered w aste lands in the Seychelles and dum ping

refuse is a com m on practice in m angroves there. The m ain 

island of Mahé has very steep re lie f so fla t land is at a 

p rem ium  and there  is there fore  g rea t pressure to c lear 

m angroves. Som e m angroves have been d ra ined  and 

rec la im e d  fo r  aquacu ltu re , a g ric u ltu re  and coasta l 

developm ent.

For a ll these reasons m angroves in the Seychelles 

have been prog ress ive ly  destroyed. Som e areas have 

recolonized: fo r instance backw ater areas around the land 

rec la im ed between V ictoria  and the in te rna tiona l a irp o rt on 

Mahé. U nfortuna te ly  th is  is a rare example.

W ater po llu tion  is increasing in the Seychelles. Only 

19 per cent o f dom estic sewage was treated in 1995. O ther 

m ain sources of po llu tion , according to FAO's 1999 repo rt -  

Strategic Action Plan fo r Land-Based Sources and Activities 

Affecting the Marine, Coastal and Associated Freshwater 

Environment in the Eastern African Region -  include indus tria l 

w a te r po llu tion  from  the Seychelles M arketing Board agro­

in d u s try  (produc ing  da iry  p roducts ], the Seyche lles 

M arketing  Board food-processing p lan t (processing pou ltry  

and o the r m eat products], Seychelles B rew ery (producing 

beer and so ft d rinks], Indian Ocean Tuna L im ited (tuna 

cann ing], Penlac Factory (produc ing  pa in t], Sodepak 

(m anufactu ring  soap], and cattle  and pou ltry  abatto irs. 

Tourism  is ano the r m a jo r source of po llu tion  as hotels
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Mangroves are a natural filte r protecting coral reefs. LEGISLATION
The Division of Environm ent in the M in is try  of Foreign 

A ffa irs, P lanning and Environm ent is responsib le fo r policy 

and p rog ram m e m a tte rs  on e nv ironm en ta l pro tection , 

conservation and forestry. The three m ain im p lem enta tion  

a rm s  o f the D iv is ion are the N a tio n a l P arks and 

Conservation section, the Forestry section and the Environ­

m enta l Assessm ent and P o llu tion C ontro l section. In 1994 a 

s ingle piece of leg is la tion , the Environm ent Protection Act, 

was enacted tha t covers the in tegra ted m anagem ent of the 

coastal zone and protection of the a tm osphere. There is no 

specific  leg is la tion re lating  to mangroves.

There are five m a rin e  p ro tected  areas in the 

Seychelles tha t contain m angrove areas. A ldabra atoll, 

w h ich ac tua lly  m akes up a th ird  of the land area of the 

Seychelles, is a Special Nature Reserve at nationa l level but 

also accla im ed in te rna tiona lly  as a W orld Eleritage site.

u tilize  m any tim es  m ore w a te r than res iden tia l homes, 

leaving less to f ilte r  th rough m angrove sw am ps and to the 

coast. And ho te l e ffluen ts  are often deposited d irec tly  into 

the loca l m arine  environm ent; only e ight hotels in the 

Seychelles had sewage trea tm e n t p lants in 1997.

C lim ate change is of p a rticu la r sign ificance in the 

Seychelles as a one m etre  rise in sea level could lead to the 

subm ergence of m any islands resu lting  in a 70 per cent loss 

of land, and as a coastal ecosystem  m angroves w ou ld  be 

under threat.

FAUNA
In Seychelloise m angroves prawns, crabs, bivalves and 

sna ils are a ll com m on invertebrates, as are m osquitoes and 

bu tte rfly  beetles. Many te rre s tr ia l b ird species and monkeys 

are mangrove residents. A ldabra  a to ll, one of the la rgest 

mangrove areas in the Seychelles, is the only breeding 

location fo r the great friga teb ird , Fregata m inor, and lesser 

friga teb ird , Fregata ariel.

S eychelles

Land area (km 2) 450
Coastline (km) 746
Population ('000) 2002 100

Population density (per km 2) 2002 189
Annual population growth rate 2002 estim ate (%) 0.47
Mangrove area on map (km 2) 29
Protected areas with mangroves 5

Crabs are conspicuous mangrove inhabitants.

Map source: D.O.S. s ix-m ap series, com piled from  a ir 

photography from  I960. A ldabra m aps annotated by R.N. Jenkin. 

D.O.S., 1978. A ldabra Island East. 1 -.25,000Series Y852 

D epartm ent o f Overseas Surveys 304P Ed.3.

D.O.S., 1978. A ldabra Island West. 1 -.25,000Series Y852 

D epartm ent o f Overseas Surveys 304P Ed.3.

D.O.S., 1978. Fa rquhar Group. 1:25,000 Series 304P Ed. 1 - 

D epartm ent o f Overseas Surveys.

D.O.S., 1979. Cosmoledo Group. 1:25,000 Series 304P Ed. 1 - 

D epartm ent o f Overseas Surveys.

D.O.S., 1993. Providence Group (North!. 1:25,000 Series 304P 

Ed.3 - D epartm ent o f Overseas Surveys.

D.O.S., 1993. Providence Group (South!. 1:25,000 Series 304P 

Ed.3 - D epartm ent o f Overseas Surveys.
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T he protective inftuence of b a rr ie r ¡stands o ff the coast 

o f Lamu and the targe estuary has resutted in an 

abundance of m angroves in the area. In fact, the 

la rgest area of m angroves in Kenya is found in the Lamu 

d is tr ic t w here tush forests cover m ore than 300km 2. The 

Kwate, KiLifi, Tana River and Mombasa d is tric ts  aft have 

m angrove areas. The tack of protection atong the rem ain ing 

coast, w ith  the exception of som e stands in the fa r south, 

leaves few  extensive m angroves elsewhere.

Eight species of m angroves are found in Kenya and 

they fo llow  typ ica l East A frica  zonation patterns. H eritie ra  

lit to ra lis  is a ra re r species and its la rgest concentra tion in 

East A frica  is found in the Tana River Delta.

USES
Mangroves have trad itio n a lly  been exploited by Kenyan 

hum an populations. Mangrove wood is used p rim a rily  as 

tim ber, and poles are used to make fences, boats, huts and 

fish  traps. Mangroves are also good sources of fuel, e ithe r 

firew ood o r charcoa l, and som e even have m ed ic ina ! 

p roperties , rang ing  fro m  con tracep tive  to aphrod is iac.

Tannins and dyes are often extracted from  m angroves and 

green Avicenn ia  m a rin a  togs are b u rn t and used as 

insectic ide as the sm oky fum es repet m osquitoes and o ther 

b iting  bugs. Avicennia m arina  leaves are also often used as 

fodder fo r livestock.

THREATS AND LOSSES
Many m angrove areas are being tost to sa lt production. Just 

s ix  sa ltw o rks  between Ngomeni and Karawa have produced 

71 400 tonnes of sa lt. This vast quantity  of sa lt causes 

underground seepage of sa line w a te r from  sa lt pans w hich 

k ills  ne ighbouring mangroves.

The condition of m angrove forests has declined to 

the extent tha t export-qua tity  poles are no longer found in 

m any areas of Kenya. From 1941 to 1956 there  was a 

massive rise of 47 per cent in mangrove exports, w ith  35 451 

scores (20 poles per score] leaving Kenyan forests. Since 

then  de fo re s ta tio n  has con tinued  re la tive ly  unabated 

desp ite  an o ff ic ia l ban on m angrove exports  (see 

Legis la tion]. In 1992 the Forest D epartm ent licensed the 

rem oval of 72 100 scores of poles from  Lamu fo r dom estic 

use. These extraction  recom m endations are based m ore on 

nationa l demand than resource availability. Good qua lity  

wood is rap id ly  d isappearing and som e areas r isk  mangrove 

species becom ing loca lly  ex tinc t, such as X yloca rpus  

g rana tum  and H eritie ra  lit to ra lis  in the Kwate and Tana 

R iver d is tric ts .

Oil po llu tion  has also plagued Kenya in recent 

decades. Between 1983 and 1993 M om basa p o rt and 

su rround ing  w a te rs  experienced 391 680 tonnes of o il 

p o llu tion  from  spiffs. Mangroves in Makupa Creek have 

been badly affected as a rese rvo ir o f o il has sunk into 

sed im ents causing frequent re-o iling .

New th rea ts  facing m angroves in Kenya include 

increasing indu s tria l po llu tion  and prawn fa rm ing . There is 

no h is to ry of aquacu ltu re  in Kenya so burgeoning projects 

tack the s k ills  and experience necessary to succeed. In the 

ea rly  1990s there  w ere  p roposa ls to es tab lish  praw n 

aquacu ltu re  and rice fa rm ing  in the Tana River Delta; 

however, as in the Rufiji Delta in Tanzania, the projects were 

shelved as a resu lt of public protests.

The num ber of hotels in Mombasa trip led  from  eight

Kenya

Land area (km2) 580 370
Coastline (km) 1 586
Population ('000) 2000 30 669
Population density (per km2) 37
Annual population growth rate (%) 2000-2005 1.91
Mangrove area on map (km 2) 610
Mangrove area (km2) Ruwa, 1993 530
Protected areas with mangroves 8
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M a n g roves of East Afr ica

A movable fishing trap, main fram e made of mangrove poles, 
Mida Creek, Kenya.

Clearcut mangrove area in Ngomeni, Kenya.

in 1971 to 25 in 1993. This growing tourism industry could be 
a potential environmental threat.

Future activities in Kenya which could affect areas 
of mangroves include damming activities upstream of the 
Tana River that could reduce downstream water flow  and

alte r the current sediment balance, thus affecting coastal 
aquaculture and farm ing activities. Titanium has recently 
been discovered in the Kilifi D istrict and excavations w ill 
result in physical alteration of the area, atmospheric 
discharges and increased sediment loads. And a new 
power-genera ting plant is being bu ilt at Kipevu in 
Mombasa which w ill likely increase oil waste entering the 
local marine environment.

FAUNA
Mangrove forests harbour a wealth of animal life, both 
terrestria l and aquatic. As w e ll as an abundance of bird life 
there are also numerous reptiles, m ammals and insects. At 
the Tana River Delta and the Ramisi River in particular, 
numerous an im al species can be found including 
crocodiles, hippopotamuses, buffalo and sm aller animals 
such as baboons, duikers, rodents and fru it bats. The Mida 
Creek also has a plethora of bird life roosting and feeding in 
its mangrove forests.

Aquatic species include many prawn and shrimp, 
crab, mollusc, and oyster species. Common fish species 
include striped catfish, Plotosus lineatus, gobies, common 
silver biddy, Gerres oyena, and the two-finned round 
herring, Spratellomorpha bianalis.

LEGISLATION
A ban on exporting mangroves was implemented in 1978. 
This ban was lifted in 1981 and reinstated in 1982. In 1996, 
as Kenyan policies regarding environmental resources were 
being developed, a proposal to lift the ban arose but as yet 
the ban remains. Authorization for clearing and any other 
mangrove exploitation has to be obtained from the Kenya 
Forestry Department at the Ministry of Environment and 
Natural Resources. Furthermore, a ll vehicles carrying 
mangrove poles must have a transit perm it and tim ber 
statement. These regulations have made subsistence use of 
mangroves gradually more d ifficu lt. And to fu rthe r 
complicate the situation, conflicting issues of indigenous 
rights and property ownership make felling by local human 
populations even more problematic.

By-laws used to manage terrestria l forests are not 
suitable for mangrove areas nor are by-laws relating 
to water quality and health standards sufficient for the 
m ulti-sectoral management needed for mangrove forests. 
Specific environmental laws are needed to ensure man­
grove resources are preserved and utilized sustainably.

Map source: Kenya Wildlife Service field work Ju ly  to August, 
1992.
Harrison Onganda, Kenya Marine and Fisheries Research 
Institute and its programme, the Kenya National Oceanographic 

Data Center.
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S om a lia 's  coastline  s tre tch e s  along 3 025km , the 

longes t n a tio na l co as tline  on the East A frican  

m ain land . S om a lia 's  recen t past is b ligh ted  w ith  

w a r  and u n res t and, un fo rtuna te ly , it is th is  in s ta b ility  th a t 

has de fined  S om a lia  s ince  c e n tra l g o v e rn m e n t w as 

o ve rth ro w n  in 1991. A fte r  yea rs  o f w a r lo rd  co n tro l, 

S om a lia 's  s itu a tio n  now  looks c lo se r to reso lu tio n  since 

clan  e ld e rs  and o th e r se n io r fig u re s  appointed a new 

pres iden t, A b d u lka ss im  S a la t Hassan, in A ugus t 2000.

These years of w a r have le ft Som alia  w ith  the 

seventh  youngest popu la tion  in the w o r ld  (as a t 2000] and 

the fo u rth  la rge s t ra te  of p red ic ted  popu la tion  g row th  

fro m  2000 to 2005, a t 4.21 pe r cen t pe r year. This is the 

h ighest annua l g row th  ra te  o f a ll coun trie s  considered  in 

th is  pub lica tion .

W ith  such  a vo la tile  p o lit ic a l s itu a tio n  p rio r it ie s  

have r ig h tly  focused on h u m a n ita ria n  and aid w o rk  ra th e r 

than  conserva tion . For th is  reason lit t le  in fo rm a tio n  about 

m angrove s ta tus  is available.

W hat is know n is th a t m angroves are found in 

th ree  t id a l es tu a rie s  betw een Saada Din Island and Saba 

W anak in the ex trem e sou th  of the country. The Caanoole 

Estuary and the B ushbush Estuary, w h ich  are t id a l fo r 

app rox im a te ly  30km  in land, have na rrow , 20m, m angrove 

fr in g e s . The B u shbush  E s tu a ry  ru n s  th ro u g h  the

B u sh b u sh  Game Reserve, S o m a lia 's  o n ly  m a rin e  

p ro te c te d  area w ith  m ang roves . N o r th e rn  a reas o f 

S om alia  are su b tro p ica l and th icke ts  of low, sca tte red  

m angroves, usua lly  A vicenn ia  m arina , exist. However, an 

u p w e llin g  of co ld w a te r in h ib its  abundan t m angrove 

deve lopm ent. M angroves have a lso fo rm ed  in the low  

wave energy, in te r t id a l zones o f channe ls  a long the 

K is im ayo coast. The c u rre n t s ta tus  o f a ll these m angrove 

areas is unknow n.

USES
Many m angrove s tands have, in the  past, been p illaged  fo r 

firew ood  and co n s tru c tio n  purposes. Som e areas have 

been destroyed and c learances have been so extrem e th a t 

no la rge  vege ta tion  surv ived  leaving barren  land. These 

areas have subsequen tly  been c la im ed  by s a lt m arshes, 

not by p ioneer m angroves species.

THREATS
The o ve ra ll leve l o f u rban iza tion  and in d u s tr ia liza tio n  is 

low  in Som alia  so in d u s tria lize d  p o llu tio n  of w a te rw ays 

and m ass c lea ring  of m angroves are not cu rre n t issues 

faced in th is  country. R em ain ing m angrove areas tend to 

have ve ry  low  h um an  p o p u la tio n  leve ls , tw o  to s ix  

inhab itan ts  pe r k m 2, and thus experience  a low  ra te  of 

fe llin g  fo r subs is tence  purposes.

LEGISLATION
Som alia  lacks an organ ized system  of p ro tected  areas but 

in 1990 its coasta l hab ita ts  w ere  judged to be the m ost 

extensive and w e ll preserved in A fr ica  so p rese rva tion  of 

these system s m ay s t i l l  be possib le. The B ushbush Game 

Reserve w as o ffic ia lly  designated  in 1969 bu t is p robably 

no lo n g e r fu n c t io n a l due to the  co n tin ue d  p o lit ic a l 

in s tab ility . The area fro m  K isim ayo to Ras C hiam bone is 

sa id to be o f a h igh conserva tion  p r io r ity  as it  inc ludes 

im p o rta n t co ra l ree f and m arin e  tu r t le  areas and m an ­

grove resources.

Map source: Base map from  R.H. Hughes (based on Hughes and 

Hughes, 19921 F u rth e r sm a ll areas added by F. Blasco.

Somalia

Land area (km2) 637 660
Coastline (km) 3 025
Population ('000) 2000 8 778
Population density (per km2) 14
Annual population growth rate (%) 2000-2005 4.21
Mangrove area on map (km 2) 906
Mangrove area (km2) Choudhury, 1997 200
Protected areas with mangroves 1
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