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INTRODUCTION

Coral reefs are important ccosvstems that support a varicty of marine life. The coral reel ccosystem s
both a nursery and feeding grounds for a vanety ol ceanonically important finfish. shellfish and molluse
species. Coral reels are known to reduce the extent of coastal erosion although there have been some
arguments on this (Fay 1992, Nvandwi and Muzuka 1991 Franas etal 1997 Ocean waves that break on
the reef become less strong when reachimg the shore The coral reef front 1s generally under strong
Iy drodynamic condittons due 1o breaking of waves on the reel Uloottun 1994

The corals and coral reefs of the Zansibar Islands are stll i betier condition compared to reefs in other
countries Coral reels of Kenva for instance. are said to be more than 30" m cither fair of poor condition. a
situation that is deseribed as a dramatic dechine from just a decade ago (Okemwa and Wakwabr 1993)
However. population growth. overfishing and the mercase i tourtst activities are beconng threats to the
corals and coral reel. Zanzibar population has increased from 264200 i 1948 ta 792,000 in 19951t has
been estimated that with 3% growth rate. the population of Zanzibar will reach 1488000 by the vear 2015
(Department of statistics 19931 Zanzibar may m the near futare agree with Mathus” late 18th contuny fears
of population outgrowing resources. In 1991 Zanzibar produced o Tourst Act 1o promote Lourism as one of
the alternatives to the deelining cconomy resulting from the fallmg price of clove m the world market. Since
then. the number of toursts visiting the [slands has mercased Tast from 16,208 0 T8 10 36,415 m 1995,
in 1996 the number of tourists visiting the Islands was 69,139 The number of tourist hotels has equally
crcased. Small unplanned tourist towns have started developmy all around the coasts and especially the cast
coast. As is the case with Mombasa (Mwaguni and Munga 19970, there are no sewage or solid waste
treatment facilitics. Structures put close Lo the shores mcrcase the rate of erosion and pollution of the marine
environment. The tourist hotels. guest houses. snack bars cte are threats to the environment [ the beach or
shoreling 1s croded. the ultimate destination of the sediment 15 the coral reel ccosystem: Pollution from
sowage, solid waste ete . caused by such coastal structures will eventually pollute the coral rects

Boats operating in the coastal arcas be it fishing, passenger. cargo. or tour operators boats are a thival
to the coral reefs. Possible threats from the boats melude the use of destructive fishing methods. anchormg
ol boats on the reef” tramphing by divers and snorkers. acaidental oil spills. flushing of tanks, solid waster
disposal and sewage disposal. When all these activitics continue to operate. and merease - the rate and
number. the coral reel becomes the sinker for pollutants

Polluted corals cannot grow properly. Corals arc veny sensine Lo pollution and suller dechne
population densitics and biodiversity. Formation of the reelis. therefore. alleeted

Fish catehes in Zanzibar have been decreasing wlile life expenses have risen eMmochi et al 1997y Also.
prices of fishing gear have inereased so much that most artisanal fishermen cannat afford (visuva 1996 RIPS
1993) These lactors have forced fishermen 1o go mto using destructne fishme methods such as dynamite
fishing. poisoning. spearing. the use of fishmg nets with small mesh sizes and surroundmg nets known localhy
as Kigunu

The activitics affect marme life m the coral reels Nursery and Teedme erounds ol Tish are destroved
leading 1o decrease i ish catches. The sociosconomie impacts to the Zanzibar population tha depends



mostly on the sea become predominant

This study was conducted on Ungwa Island. Zanzibar_ i FebruanAMarch, 1997 1t was amed at iooking
into the sociocconomic impacts ol coral destruction

MATERIALS AND METHODS

Interviews were conducted o 43 members of soctetics on Unguja Island. A questionnaire used for
UNESCO study on coastal crosion (Francis ot ¢l 1997) was modificd to suit this'studs The new
questionnaire had 14 questions all concerning corals. coral reefs and associated resources. Codes were
prepared for the respective questions depending on the need of the study and experience gained in ficld
conditions

Jarcas where respondents” answers were filled

Facc to face nterviews were conducted n coastal villages
i the questionnaires. Respondents targeted for mterviews were all adults with different occupations and
interests. Arrangements were made with the local Ieaders of the arcas and villages. Coding of the questions
was done after interviews in the particular dav. Informal discussions. life history_ i siftv observation and the
usc of kev informants were part of the methodology - Arcas where mtervicws were conducted are Nungwi.
Mkokotoni. Zanzibar Town. Chwaka. Uroa. Marumbi. Paje. Jambiani. Bwejuu. Makunduchi. Miende.
Kizimkast and Bweleo

For the purposc of getting relevant mlormation the following aspects were covered:
a) whether the respondents knew anvthing about corals

b) what is the source ol knowledge on corals”?

¢} what changes on the corals or coral reels were observed?

d) what arc the causcs of such changes”

¢) what are the impacts of the changes”?

{1 what cfforts have been made by the people to reduce the impact”?

¢) what activities/resources have been affected by destruction of the coral reel™

h) what are personal comments on what should be done”

1) what alternative cconomic activities ¢an be done when those that are dependant on the reelare no longer
lcasible”

1) arc there traditional legislations on coral reefs and associated resources that exist in the
commuuiy”’

k1 what does one think is the role of the government”?



RESULTS AND DISCUSSION
Respondents' awareness on Corals and Coral reefs

Inall arcas throughout the Island. people knew about corals and coral recfs. Percentage of people who
answered ves 1o the question on whether they know about corals was 72%. The people were ven
knowledgeable considering that most of them have been living at the coast for long. They have also been
directly ihvolved in the sea which they depend for their Iinelihood. Such advantages increased their capacis
to know more about corals and coral reefs. Fishermen. however. knew much more about issucs that are
dircetly related to coral recfs than the other members of the socicty. The percentage of fishermen who knew
aboul corals was 88% as comparcd to 68%, for the rest

Age, educational background and length of stay at the coast

The results on analvsis of the relationship between age. educational background and tength of sta
(vears) at the coast showed that there were differences between the groups. In the analysis people who
answered more than 50% of the questions were considered as the most knowledgeable. Generallv. older
people (above 30 vears) knew more about corals than the vounger ones. This reflects their long experience
with the sca.

As for the cducational background there 1s no direet relationship between observations on the corals and
level of cducation. However. the most educated people knew a lot about logical issues and what they learnt
from school. A respondent who menttoned the use of biological methods of conservation like the removal of
sca urchins had a BSc in biology. However. she knew Tittle of practical changes taking place in the reefs
Among the fishermen. though not educated. majority knew much about practical phvsical changes that arc
taking place in the reel” They could give a reflection on Tor example the link between coastal crosion and coral
destruction by explaming that the sediment is carried and deposited on the reef. They were also ven
knowledgeable on impacts of destructive fishing on the coral reef

There was a direct relationship between the length of stay at the coast and the amount of knowledge
People who have staved longer at the coast (about 20 vears) knew more than those whose stavs were shorter
Most of the people saw the changes taking place during ther stay at the coast.

Sources of knowledge

Practical obscrvations were the most mentioned source of knowledge on the changes taking placc on the
reel (Fig. 1). Most respondents have been living at the coast for a long time observing changes that have been
taking place. A smaller percent of people mentioned that they learnt about changes not onlv from practical
observations but also from friends and relatives (18.6 %). school (9 3%). radio and tclevision (4.7 %) and
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seminars (2.3 %). Younger respondents mentioned that they ask their elders on how it was in the past. This
was common to respondents who arc not fishermen.

There are also some who mentioned that they learnt about changes taking place from “experts” who visit
them. These “experts™ are mamnly extension officers and rescarchers

Changes observed on the reef

Most people mn all the arcas surveved observed coral breakage as the mamn change. Coral breakage
scored the highest frequency in the Unguja socictics (98%) Decrcased coral fish catches and varielics
appearcd as the second (77%) most [requent observation made on the reel. Other obsers ations were inercased
turbidity ol the water in the coral gardens. increased deposition of sediment. reduction of coral diversity and
mcreased wave power at the reef. Fishermen whose fishing occupation 1s dircetly related to the reef observed
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Figure 1. Sources of knowledge on eorals and coral reefs. ¢027 Practical observation;
¢ 022 Friends & relatives: ¢023 School. g024 Radio, TV, & printed media: g025
Seminars & workshops

coral breakage morc frequently. Few people also menttoned breakage of oclopus caves

At Nungwi in the northern tip of the Island. and Chwaka Bay in the cast. people mentioned that because
of destruction of coral recfs. crosion has become severe and the shapes of the Ras Nungwi and Ras Michamvi
peninsular have changed

This awarcness on actual physical changes taking place on the reef is quite high compared to other
countrics such as Kenva where only 50% of the coastal population were aware of the coral destruction
problem (Mwanjc 1997).

Causes of the changes

The most frequently mentioned cause of coral destruction was destructive fishing methods cspecially
dvnamite fishing. Destructive fishing methods such as dynamite fishing. spearing. poisoning. small meshed
nets and Kigumi ranked highest among all respondents (79%). The second highest cause of changes in the
reef was boat anchorage. Anchors used by fishermen. tour operators and other boat uscrs break corals when
boats are anchored on the reefl. Other causes of coral destruction included trampling by divers. sedimentation.
increased turbid water and shell collection. Although they do not know details of light penetration and coral
growth. respondents mentioned that increased turbid water on the reef kills the corals. Corals need verv clear
water for proper growth. A good light intensity and penetration are important for photosvnthesis. a crucial
aspeet of coral growth. I the water becomes turbid. coral growth is inhibited

Mangrove deforcstation has been mentioned as a major cause of coral destruction. Mangrove deforestation
ranked the second highest cause of coral destruction (63%). among the respondents. Mangroves provide a
protection against crosion, Indiscriminate cutting of mangroves allows ocean waves Lo reach the shore and
crode the shoreline. The eroded shorcline. beach and mangrove sediments arc carricd by the waves Lo be
deposited on the coral reefs. Deposition of sediment reduces light penctration alfecting growth of corals.

Formation of the reef is. therefore. affected.

Coasal crosion has been blamed by 32% of the respondents for destruction of corals, Erogion that results
into movement of the sediment has been mentioned as a cause of sediment deposition on the reel. Coastal
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crosion also lcads to increase in water turbidity in the coral recfs.

Divers (and snorkelers) have been blamed for breaking corals. Costumes womn by the divers may trample
the corals breaking them. Divers can also step on the corals thus breaking them.

Shell collection 1s another causc of coral destruction that was mentioned by the people. Usually some
people dive in coral reef arcas to collect shells that are sold for decorations (ornamentals). At Nungwi.
villagers mentioned that they are sure that they contributed to the destruction of the coral reef resulting into
severe crosion in the arca They mentioned that in the past. people used to break corals in order 10 get
valuable shells for sclling. These shells were sold Lo businessmen who came to buy the shells in the arca
Coastal crosion in Ras Nungwi1s very high. It has been estimated to be about 13 km per vear (Nyvandwi and
Muzuka 1991). During the interviews the people said they were regretting much about what they did in the
past. Now. they said. they have realised their mistake and will do evenvthing possible to reduce the effects.

Activitics of fishermen other than the use of dvnamite. poisen. spear and the like, were mentioned as

causes of coral destruction. Breaking of octopus caves was mentioned as a result of carcless hunting off

Octopus. Solid waste from fishermen boats and the rowing poles afleet corals. Some people who were not
fishermen. (but had sccondany school education). pointed out that fishermen were “told not Lo break corals™
but thes do not follow orders.

A few people. however. thought that despite the destruction of the recl sca level rise is a natural process
brought by God (2%). Following the idea. these respondents thought that nature should be lefl to take care
of itself. and that mav be the situation will change with time. when God wishes. No fisherman mentioned that
nature should be let to take care of itsclf.

The increase in seawater level on the reef was mentioned as a cause of reel destruction by reducing the
cificicney of coral growth. Corals need shallow waters for proper growth to allow light penctration. If the
level of the water inercases to the level of reducing the amount ol sunlight reaching the corals. growth
beeomes poor. Joottun (1994) pointed out that if the scawater level 1s lugh and coral growth could not keep
pacc with the change. their growth will be retarded

A combination of causcs 1s responsible for coral reel destruction as observed in this study. Mwandoto
(1997) obscrved similar causcs of coral reel destruction in Kenva, The author reported that overfishing and
excessive sca urchin population. siltation from dredges. damage from tourists and boats. and land-bascd
sources of pollution all contribute to reef degradation,

Impacts of Coral destruction

Destruction of corals and coral reefs causes a lot of problems to the people and their environment. The
first impact that reccived the highest frequency among the coastal dwellers of Unguja Island was the rise in
sea water level because of destroved reefs (98%). Respondents pointed out that occan waves have become
stronger and the sca water has destroved coastal properties such as trees. (coconut and pine). houscs and land
The strength of occan waves has been observed also on Pemba Island and Mainland Tanzama. Francis ct al
(1997) mentioned that the strength of occan waves has increased recently and the blame has been on braking
ol coral reefs. A number of coconut and pine trees that used to be far from the shore have been croded away.
Some coastal houses have been abandoned because of scawater intrusion. At Mkokotont. rice ficlds have been
abandoncd because scawater has entered the ficlds. Boreholes in the village are becoming nereasmgly saline,

Reduced fish catches was the sccond most frequent effect mentioned by the people followed by
disappearance of some fish species and lastly destruction of nursery and feeding grounds. Percent of people
who arc cancerned about the impact was 79%. Experienced fishermen mentioned that destruction of the coral
reefs has resulted in reduction in fish catches Catches are nowadays smaller than in the past. People also
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mentioned that some fish specics have been reduced in numbers whereas others have disappeared from
fishermen’s catches. Some fish species breed and feed i the coral reels. 11 the reel 15 destroved ther

recruitment (o stock 1s reduced and therefore. the catches dechne

Destruction of the coral reefs resulted into destruction of fishing grounds. Each village had specific arcas
where fishermen would fish. Following the destruction of the recls some fishermen have been gome 1o fish
in other villages. The intrusion by visiting fishermen was mentioned to be a serious problem in Makunduchi.
Bwcleo. Miende and Nungwi. Chwaka and Marumbi. [tis difficult for villagers to control fishing methods
used by visiting lishermen. Most visiting fishermen are said Lo be using destructive Tishing methods

Fishermen are forced to go far from their normal fishing arcas in order to get some catch. This was a
concem for many people. both fishermen and the others: Those [ishermen whe cannot go (ar because ol type
of boast. gear ete. get minimal catches. Fishermen m the southern regions of Mamland Tanzania have to
travel up to Mozambique m order to get satisfactory catches (Msuva 1996)

Few people said that destruction of the coral reels has caused crosion that has reduced the beauty of the
bcaches. These people worked m guest houses/hotels

Efforts made by the people to reduce the impacts

Socictics on Uinguja Island have been trving to reduce the impacts of coral destruction. Impacts were
reduced by three mam options that recenved similar frequencies: These are to ban destructive fishing. (o ban

removal ol corals from the sea and to plant vegetation: In all the villages. respondents said that the use of

destructive lishing methods 1s not allowed This 1s a customary law usually agreed among the villagers
themselves and cach member of the society 15 required to follow 1t Destructive fishing 1s itlegal in Zanszibar
and the government has stated so s fisheries policies and marme conservation and environmental laws
Pcople have tried to plant vegetation along the shore mcluding pine trees and chimbers known locally as "Mila
kasa". Some vegetation haye been successtul whereas others have proved futile. Planting of "Mila kasa" was
common n Paje. Uroa and Jambiant Other opuions used were 10 educate cach other. to encourage community
participation and to follow existing lishing regulations: A veny small pereent (2%) said that they should let
nature take carc oftsell” However, 0%, have not done anvthing, In some villages. people have realized that
coral reefs have been overfished and so they use closed lishing scasons. This s practised m Bwejuu. Paje and
Jambiani. In some willages. people have formed community-based committees for protection ol the
cnvironment. Such conmittees were i Kizimhkaz. Bueleo and Miende: Some villagers saud that they reported
amv destructive activities that they see to responsible departments such as lisheries and forestn

Community-based legislations

Among the most practised community -based legislations are to forbid the use of destructive lishing
mcthods and picking ol corals irom the sea. These were the most [requent legislations that scored 78", and
89% respectively. Other legislations mclude controlling entiv of visiting fishermen. use of closed lishing
scasons and planting vegetation on the shoreline Visiting fishermen have been blamed because of the habu
of'using destructive fishing methods. Concerns were raised at Makunduchi. Kizimkazt. Bueleo and Miende
on the destructive nature of visitng lishermen, who camp i these villages or at small islands. Some are sad
to camp at the 1slands for up to cight months

Effectiveness of the legislations

Community-based legslations are generally effective ranging from very effective (23%) and moderateh
elfective (27%0). However. 23%, said that there was little effectiveness. whereas 3% said they were not
cffective atall, 12% said that there were no community-based legislations in their arcas. These respondents
mav not be knowing the legislations but would prefer saving “no legislation” to I don’t know™. In most arcas



on Unguja Island there are communityv-based legislations. This s also common m coastal areas of other
countrics. Mwanje (1997) observed that in Kenva community-based legislation existed m most coastal arcas
Some people mentioned that community -based Iegislations do not get much support from the oy ernment
rendering them less eflective.

;

Suggestions on what should be done to reduce the impact of coral destruction

Suggestions on what should be done to alleviate the situanon showed that majority (63%0 and 44"
respectively) mentioned that people should stop using destructive fishing methods and picking corals [rom
the sca. Other frequent suggestions are commuiity education. to follow existing regulations and o encourage
community participation in the conservation of the corals and coral reefs. More than hall of the respondents
(31%) mentioned that the government should take care of the situation because people are oo poor Lo
implement any effective measure. At Jambiant. south cast coast. some people mentioned that commumtics
should form by laws that will help to reduce destruction of coral reels In some villages. people suggested that
commumty based environmental comnutiees be formed Few people who worked i tourist hotels/guest
houses mentioned that 1t is important to discuss with fishermen and advise them not o break corals when they
are Nshing. Others pointed out that legistations should be cnacted where none exist and that those already
place should be followed properh. Okemwa and Wakwabn (1993 menuoned that corals and coral reels can
be managed by increasing effectiveness of the existing laws and revulations

The role of the government

When the respondents were ashed to what they think is the role of the povermment. the majority (77%4)
mentioned that the government should punish viofaters ol the existing Taws Some mentioned that the
government should guard corals and other coastal resources: Another role mentioned by some respondents
(14%) was to sct up to-date legislations. It was pointed out that some existing laws are oul of date and that
they should be revised. Other government roles mentioned were that it should conduct patrols in the sea and
cducate the people through mass media and mectings: To give motivation to people who took sell initiatin s
to conserve the marime cnvironment was mentioned as another role of the government

Comparison between fishermen and people with other occupations
Awareness on corals and coral reefs

The pereentage of people who knew much about corals was higher among fishermen (88" ) than the others
(68") The results conform with the idea that fishermen work directh m the coral reels During their fishing
occupation. they alwavs work near or at the coral reels. The smaller percent ol the other people who know
about corals reflects their differences i occupations that are not dircethy related 1o the sca or coral reeds
Occupations other than fishing and fish trade included government emplovees (c g village leaders. extension
olficers). farmers. petty traders. teachers. hotel/guest house workers cte.

Observations made on the coral reefs and associated resources

When fishermen were compared with the other members of the society. (Fig 2). the percent ol lishermen
who observed coral breakage was 100% whereas for the others it was Y4%, Percentage of respondents who
observed decrcase m coral fish catches and varicties was almost equal but fisherman percentage was higher
(73% and 71"4). Hhgher pereentage of fishermen also observed inercased turbid water in the reel. However.
those aspects that were not direetly obseryvable were not much familiar to the fishermen. Issucs such as
reduced coral varieties. inereased sediment deposition. mercased wave power at the reef were more observed



by non-fishermen. Whereas 7% of the others said they did not know of anv changes. no fisherman said <o
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Figure 2. A comparison of changes observed by fishermen and other
members of socicty. ¢ /07 breaking of corals: g /02 deereased coral
variety: ¢ /03 decreased fish catch & lish varietv: ¢ /04 inereased wave
encrgy. ¢ 103 increased sedimentation: g 706 increased water twrbidity:
¢/ 07 unkown

Causes of coral destruction

In response to questions. 24% of fishermen and 26% of the other socicty members mentioned sediment
deposition. and 47% ol the other members mentioned that coral destruction was a natural process and one
cannot stop erosion from taking place (God's will). Only 33% fishermen mentioned natural changes as a
cause of crosion. Percentage of the other people who said deforestation of mangroves 1s a cause of coral
destruction was higher than that of fishermen. Other fishermen’s activitues that cause coral destruction were
observed more by fishermen than the other members of the society whereas concern on destructive fishing
was cqually obserned.

.
Impacts of coral destruction

A comparison between fishermen and other society members showed. a simular trend. In this aspeet [00%,
of both fishermen and people with other occupations observed that seawater destrovs propertics near the

shorchine. Whercas the disappearance ol some fish species was observed by 77" of fishermen. only 42 of

other members ol the socicty observed this impact. This reflects the experience ol fishermen who work
dircetly on the reefs. Nobody i both cases said that he or she did not know ol any impact

Alternative economic activities

A question was posed to fishermen. middlemen. whole sellers and retailers working on fish trade s 1o
what alterative cconomic activities they could do 1f fish got tfimshed because of coral destruction Whercas
other stake holders had a variety of alternatives rangimg from small scale enterprises. salaried cmploviment.
agriculture. migration to other areas. seaweed farming. tourism and ammal husbandn . fishermen had fewer
alternatives (Fig.3) Fishermen thought that if they cannot go into small-scale business they could do
agriculture or go to arcas where there are more fish to cateh. The difference between lishermen and the others
on nigrating was that fishermen wanted to only go and camp semewhere so as to fish but not moving 1o st
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i such arcas. The others said that they could move to such arcas. Fishermen also thought that they could go
Lo scavwced farming whereas the others did not think of that as an alternative activity. No fisherman said
he could opt Lo salaried emplovment. tourism or animal husbandn. More than 50% ol lishermen. however,
pointed out that there 1s no alternative activity

Activity
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Figure 3. A comparson of alternative cconomie activities for fishermen
and other members of society ¢ /47 small scale enterprises: ¢ 742 salaned
emplovinent: g /43 agriculture. g /44 miprate to other Gshimg arcas: o /43
seaweed lamung: ¢ 146 none ¢ /47 wourism. g /48 animal husbandn

CONCLUSIONS

Most people on Unguja Island know about corals and coral reefs. Their knowledge is strengthened by their
~direet involvement m the sca and their long stayv at the coast

The mam aspeets that people observe as changes on the reef are breakage of corals. increased sediment
deposition and decreased fish catches

Destructive fishing methods and picking of corals/shells are activities that mostly destroy the corals and
coral reefs. Deforestation of mangroves incrcases the rate ol crosion that deposits sedimentation on the reefs

Destruction of the corals and coral recls has affected and continucs to affeet socicties on Unguja Island
Bemg bound 1o the use of the sca. most people are suffering from mmpacts ol coral destruction. The people
lack alternatives as they are used 1o being dependant on the reel” Fish catehes have decreased and erosion has

lead to loss of coastal propertics

Fishermen know more about practical aspects of corals that are directly related (o their occupation. Issucs
such as physical changes on the reel and changes on fish catches are maore known by fisherman than other

members of the socien
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Community education. effective legislations and community participation are imperative to arrest the situation
before itis too late
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