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Coastal regions around the wo rld face increasing demographic and economic pre s s u re. Some of the Eart h ' s
most dive rs e, c o m p l ex and pro d u c t ive systems are found in coastal are a s , the re s o u rces of wh i ch are of
utmost import a n c e, p a rt i c u l a rly for food securi t y.

M a ny A f rican countries face serious coastal management and development pro bl e m s , p a rt i c u l a rly as
d egra d ation of the coastal env i ronment in many areas is causing a decline in the quality of life of local pop-
u l ations. Coastal erosion and desert i fi c ation provo ke biodive rsity loss and drinking water pro blems. Local
economies are adve rs e ly affected by ove r- ex p l o i t ation of living re s o u rc e s , as well as by coastal deve l o p m e n t
wh i ch often ignores ecosystem functions and interactions and by the pollution of coastal aquife rs .
E x p l o i t ation of mines, with no rega rd to the safeg u a rding of their sites, has resulted in the contamination of
c e rtain coastal areas by effluents containing heavy metals and va rious types of deb ris. The development of
vast areas of monocultural crops has led to the disap p e a rance of nu m e rous species of plants and animals.
The extension of the Global Ocean Observing System (GOOS) into the A f rican coastal seas and the con-
tiguous open oceans is needed on the continent by gove rn m e n t s , i n d u s t ry, science and the public in order to
deal with mari n e - re l ated issues, i n cluding the effects of the ocean upon cl i m at e, the health of the oceans etc.

In order to deal with these and other issues, the Pa n - A f rican Confe rence on Sustainable Integrat e d
Coastal Management (PACSICOM) was held in Map u t o , M o z a m b i q u e, 18-24 Ju ly 1998. It was orga n i ze d
j o i n t ly by UNESCO, the gove rnments of Mozambique and Finland and the United Nations Env i ro n m e n t
P rogramme (UNEP). The confe rence was stru c t u red in three consecutive part s : (i) a series of technical wo rk-
shops attended by specialists and dedicated to specific topics re l ated to the confe rence theme, (ii) a brief ses-
sion to bring to bear tra n s - s e c t o ral issues, and (iii) a meeting of 41 ministers or their rep re s e n t at ives. Th e
rep o rts of the technical wo rkshops we re submitted on 20 Ju ly 1998 to the ministerial meeting, along with a
synthesis rep o rt and re c o m m e n d ations. Having considered these rep o rt s , the ministerial meeting adopted
resolutions wh i ch also took into account political and socio-economic aspects of the sustainable integrat e d
coastal management (SICOM) of A f ri c a .

The present volume brings together contri butions of all the wo rkshops as well as summary rep o rts. Th e
I n t e rgove rnmental Oceanographic Commission (IOC), on behalf of UNESCO, is pleased to offer to the
i n t e rn ational community this unique compilation of info rm ation and thoughts that we re shared at that impor-
tant event in Map u t o .

UNESCO has also publ i s h e d, as sep a rate documents, the rep o rts on the wo rkshops on the role of com-
mu n i c ation and education (CSI Info No. 7), on capacity building for SICOM (IOC Wo rkshop Rep o rt 
N° 160) and on GOOS A f rica (IOC Wo rkshop Rep o rt No. 152).

I would like to ack n ow l e d ge and thank all the ex p e rts and UNESCO pro fessional staff from the diffe re n t
D ivisions that played a decisive role for the success of this Confe re n c e. On a personal note, I thank my col-
l e ague Robin Harge r, who was large ly the initiator of the idea to orga n i ze PACSICOM. It should be know n
t h at , in the last months prior to his re t i rement from UNESCO, D r. Harger wo rked ve ry dilige n t ly, and not
without diffi c u l t y, to maintain the momentum wh i ch led to the successful launching of the Confe re n c e.

Also on behalf of UNESCO, I wish to thank the other co-sponsors of PACSICOM for their co-operat i o n
in this wo rt hy undert a k i n g. In part i c u l a r, the Gove rnment of Fi n l a n d, in addition to their contri bution to the
C o n fe rence itself, is ack n ow l e d ged for their ge n e rous support in the publ i c ation of these Pro c e e d i n g s .
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INTRODUCTORY REMARKS

C apacity building and SICOM are two bro a d ly
based and broadly defined issues. This makes the
i n t e raction between them even more complex .
Let us start with capacity building which became
a matter of concern in the field of marine and
coastal research in Africa in the years of indepen-
dence after Wo rld War II. Although there we re
few institutions or marine stations that date back
to the colonial era , m a rine and coastal re s e a rch
has begun only, with few exceptions, during the
last two decades. There was a severe shortage in
manpower both in quantity and quality as well as
in the balance between disciplines. To re m e dy
this situation fe l l owships and training cours e s
we re offe red by UNESCO and its Inter-
gove rnmental Oceanographic Commission
( I O C ) , as well as by other UN and bilat e ra l
sources. UNESCO carried out a series of techni-
cal workshops to develop suitable university cur-
ricula in marine sciences, fisheries sciences and
ocean engineering. IOC established in 1973 the
Working Committee for Training, Education and
Mutual Assistance in marine sciences (TEMA) to
enable its developing Member States to become
i nvo l ved in the oceanographic programmes and
activities of the Commission.

It takes a long time to build the human
resources and it was reasonable to give priority to
building a critical mass of marine and coastal sci-
entists at the national level. However, it became
apparent that the human power, however good, is
not sufficient alone to make an impact unless it is
b a cked by adequate infra s t ru c t u re, e q u i p m e n t ,
and favourable policy. Integrating these elements
in one pack age was the model of many UNDP
projects implemented by FAO and UNESCO in

fi s h e ries and marine sciences. A typical pro j e c t
would contain three components: experts, fellow-
ships and equipment. Howeve r, the re l at ive ly
s h o rt duration of these projects (2 to 5 ye a rs )
compromised their lasting effect.

Successful examples are found in part n e rs h i p
b e t ween two scientific communities such as the
case of the Ke nya - B e l gium project wh i ch has had a
l o n ger durat i o n , fl exibility as well as cove rage of
most components re q u i red in the development pro-
cess. The SAREC regional project in East A f ri c a
lends essential support to IOC Regional Committee
for the cooperat ive inve s t i gation in the Nort h
C e n t ral We s t e rn Indian Ocean (IOCINCWIO).
These are two excellent examples of donor’s con-
t ri butions. As a result of these deve l o p m e n t s , t h e
use of “ c apacity bu i l d i n g ” e m e rged as a more
ap p ro p ri ate term since it encompasses the essential
elements of human re s o u rce development and
i n f ra s t ru c t u re building as well as socio-political
p o l i cy and planning based on national pri o rities and
realistic economic and env i ronmental re t u rn .

SUSTAINABLE INTEGRATED COASTAL

MANAGEMENT AND CAPACITY BUILDING

The pro blem of coastal area deve l o p m e n t
appeared in the early resolutions of the Economic
and Social Council of the United Nat i o n s
(ECOSOC) in August 1975. The obvious concern
was the degradation of the coastal area because of
the conflicting activities taking place without
a d e q u ate planning. The most serious pro bl e m s
we re found in developed nat i o n s , and it wa s
hoped that developing nations could avoid such
problems by learning the lesson and applying the
principle of integrated coastal management in the
e a rly stages of developing their coastal a re a s .

AN OVERVIEW FOR AFRICA

Selim Morcos,
Intergovernmental Oceanographic Commission, UNESCO,
Paris, France



H oweve r, 25 ye a rs after passing these re s o l u-
tions we can see in A f rica examples of badly
m a n aged coastal areas rather than bright spots
of exe m p l a ry developed coastal area. The re a-
sons include population pre s s u re, ove r- c row d-
i n g, ove r- ex p l o i t ation of coastal re s o u rces and
land-based sources of pollution. In short , rap i d
growth is ove rtaking good planning. Science
( i n cluding marine and coastal sciences) offe rs
solutions and allev i ates pro blems. However it is
the ability to ap p ly science, not science itself,
t h at is the key solution. Here capacity bu i l d i n g
becomes an essential element in ach i eving the
o b j e c t ive of PAC S I C O M .

WH AT K I N D O F C A PA C I T Y B U I L D I N G?

We have acquired over the ye a rs ex p e rience in
c apacity building in marine sciences. Howeve r,
we re a l i ze from the ex p e rience of the last 25
ye a rs that marine re s e a rch alone will not solve
the pro blem of the coastal area. Marine and
coastal re s e a rch will remain the main compo-
nent of coastal area management but it has to be
combined with other sea-based and land-based
disciplines in an interd i s c i p l i n a ry holistic
ap p ro a ch. The concept of coastal area manage-
ment ap p e a red in the last two decades as an
i n t e rd i s c i p l i n a ry subject that became re c og-
n i zed as a scientific field by some US and
Canadian unive rsities wh i ch offer degrees in
coastal area management or in marine policy
i n cluding this subject. This trend was accep t e d
re c e n t ly by some European and Asian unive rs i-
ties. We should emphasise the fact that coastal
a rea management was started and is still an
i n t e rd i s c i p l i n a ry exe rc i s e, a dialogue and com-
mon language between the marine pro fe s s i o n s
in the coastal area such as the oceanograp h e r,

the fi s h e ry scientist, the marine meteoro l ogi s t ,
the coastal engi n e e r, the surveyo r, the urban
p l a n n e r, the economist, and the ge ograp h e r.
Coastal area management should take into con-
s i d e ration many socio-economic and cultura l
aspects as well. Unive rsity degrees in coastal
a rea management we re mainly add ressed to
these pro fessions active in the coastal area to
c re ate understanding and common language
among them. Howeve r, a new trend is emergi n g
to offer an M.Sc. degree in coastal manage m e n t ,
a one year course to new unive rsity gra d u at e s ,
and to cre ate a new pro fe s s i o n : the coastal man-
age r. It is my personal opinion that this is a sim-
ple solution that is not based on re a l i t y. In afri c a
we have to guard against such an easy solution.
Coastal area management is not a one-pers o n
j o b, but a team wo rk , a joint exe rcise of seve ra l
specialists. The need for highly qualified mari n e
and coastal scientists and other re l evant disci-
plines is a gre at concern for A f rica. Fi n a l ly, I
wish to note that the pro blem of capacity bu i l d-
ing for SICOM is a broad subject open to many
ap p ro a ches and solutions. It is re a s o n able to
expect in our meeting a wide ra n ge of views bu t
it is necessary to come to specific concl u s i o n s
and pri o rity re c o m m e n d at i o n s .

I should also draw your attention that shari n g
the plat fo rm of capacity building with us are
four other wo rkshops on Pre - u n ive rs i t y
E d u c at i o n , Higher Education and UNESCO
ch a i rs , C o m mu n i c ation and Public Awa re n e s s
and Po l i cy and Planning for ICAM. Th e re are
also special wo rkshops on Data for SICOM,
Water Resources and Earth re s o u rces. These are
all elements in the ove rall capacity building at
the national and regional levels. You may wish
to highlight one or another of these subjects,
l e aving the details to these specific wo rkshops. 
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INTRODUCTION

To most countries in the West A f rican Sub-
regi o n , I n t egrated Coastal Zone Manage m e n t
(ICZM) is a fairly new concept and has therefore
not been institutionalised as a management prac-
tice. Management of the coastal area is a diffused
activity being undertaken by a myriad of institu-
tions with interests and stakes in the coastal zone.
These institutions and orga n i z at i o n s , d ep e n d i n g
on the country, m ay include local gove rn m e n t
a u t h o rities in coastal distri c t s , p o rt and harbour
a u t h o ri t i e s , shipping authori t i e s , n aval com-
m a n d s , t o u rist development orga n i z at i o n s , fi s h-
e ry dep a rt m e n t s , n at ive traditional authori t i e s ,
including artisanal fishing groups, organizations
overseeing gas and oil exploration etc.

Thus any initiat ive to develop and bu i l d
c apacity for ICZM must necessari ly add re s s
institutional fra m ewo rk , s t ru c t u re and arra n ge-
ments as a key issue in addition to human
re s o u rc e s , m at e ri a l / finance and operat i o n a l
re s o u rce capacity bu i l d i n g.

GOALS OF CAPACITY BUILDING FOR ICZM

ICZM may be defined as the management of com-
peting demands for and use of re s o u rces in the
coastal zone to meet short - t e rm needs and ensure
the long-term sustainable development of the
coastal re s o u rces. Capacity building should there-
fo re aim at developing and /or strengthening tech-
n i c a l , institutional and human re s o u rces at all lev-
els for efficient management of the coastal zo n e. 

Specifically, the goals be:
- Enabling an environment that harmonises the

ge n e ral fra m ewo rk of national policies,
legislation and regulations for ICZM.

- An institutional framework that allows close
i n t e raction between va rious administrat ive
units and stakeholders.

- Planning and pri o ri t i s ation of competing
developmental actions and projects to enable
decision make rs to make choices betwe e n
a l t e rn at ive actions and projects based on
p o l i c i e s , e nv i ronmental impacts and social
and economic impacts.

INSTITUTIONAL CAPACITY BUILDING

In a majori t y, if not all, of the countries in the
s u b - region institutional responsibility for man-
agement of the coastal zone is fragmented and
rests with va rious institutions and orga n i z at i o n s .
The management responsibility for each orga n i-
z ation goes as far as meets the goals and objec-
t ives of that orga n i z ation. In such a situat i o n ,
t h e re are bound to be conflicting interests. Ap a rt
f rom conflicting intere s t s , limited cro s s - s e c t o ra l
c o l l ab o ration is a major constraint to sound and
s u s t a i n able management of the coastal
re s o u rc e s .

Another major institutional constraint is the
l i m i t ation and inadequacy of existing laws that
affect the coastal zone. Some of these laws are a
colonial legacy, underpinned by the colonial ide-
ology of exploitation. Most colonial legislation is
aimed at fa c i l i t ating the maximum ex p l o i t at i o n
and transportation away of the natural resources,
e s p e c i a l ly the non-living re s o u rc e s , and not fo r
e n s u ring a sound management of the env i ro n-
ment and natural resources.

C o n s e q u e n t ly, m a ny provisions are inade-
quate and have no bearing on present day realities
and policy objectives. Furthermore, a multiplicity
of laws to cater for sectoral interests has resulted

WEST AFRICA

J. Wellens-Mensah,
Hydrology Department, Accra, Ghana
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in jurisdictional ove rl aps and confusion leading
to non-enforcement of laws.

The other constraints are : l a ck of logi s t i c s
such as equipment and transport: lack of aware-
ness amongst the stakeholders and communities
in the coastal zone of the inter- d ep e n d e n cy of
their activities and management actions; and lack
of staff with the requisite skills and knowledge to
undertake ICZM.

Institutional capacity building in the sub-
region should therefore aim at:
- H a rmonising existing laws that ove rl ap or

are in conflict with each other into a work-
able regulatory framework with provision for
subsidiary legislation to respond to changing
situations.

- Strengthening cross-sectoral collaboration at
both national and district levels.

- Raising awareness amongst stakeholders and
communities to the inter-dependency of their
activities and management actions.

HUMAN RESOURCE CAPACITY BUILDING

C apacity building in human re s o u rces seeks to
ensure a sustainable supply of adequate skills and
k n ow l e d ge to meet the ch a n ging ch a l l e n ges of
ICZM. To attain this, there must be a conscious
e ffo rt to develop a core of pro fe s s i o n a l s , in the
natural and social sciences as well as administra-
tors, to implement policy actions aimed at ICZM,
since ICZM is a fa i rly new concept in the sub-
region. Reorienting already trained professionals
and administrators to ICZM practices and train-
ing of newly recruited staff could achieve this.

A variety of instruments have been employed
in the sub-region for human capacity bu i l d i n g.
These incl u d e : fo rmal education at unive rs i t i e s ,
polytechnical and technical institutes; short-term
training courses, cruises and programmes organ-
ised on nat i o n a l , s u b - regional or intern at i o n a l
bases; and in-service training progra m m e s .
E x ch a n ge programmes between institutes in
c o u n t ries in the sub-region have been useful in
sharing knowledge and experiences.

At the fo u rth session of the IOC Regi o n a l
Committee of the Central Eastern A t l a n t i c
(IOCEA) held in Las Palmas, Spain, the follow-

ing re c o m m e n d ations we re made on cap a c i t y
building:
l. Assistance in the establishment of a degree

course in oceanography at the University of
Lagos, Nigeria.

2. Second IOCEA Cruise in the Gulf of Guinea.
3. Regional training course on the use and col-

lection of sea level data.
4. Training wo rkshop on A rch iving and

Tra n s fer of Oceanographic Data and Info r-
mation.

Some of the above have been carried out in the
current inter-sessional period.

As part of an intern ational seminar on the
coastal zone of West A f ri c a , o rganised by the
University of Ghana in Accra in March 1996, a
questionnaire on training and research needs for
ICZM in West A f rica was administered to the
participants. Out of the 120 participants, 73 were
f rom 8 West A f rican countries. The results and
recommendations of the questionnaire, which are
considered to be still relevant, are worth recalling
in the summary below:

DISCIPLINES

Areas identified as needing special attention for
training and research for the sub-region were bio-
l ogical and physical re s o u rc e s , remote sensing
and ge ographic info rm ation systems, fi s h e ri e s ,
erosion and pollution. Out of these, erosion and
pollution of coastal lagoons we re identified as
priority areas where training and research are cru-
cial.

RESOURCES

An assessment of the status of resources available
in the sub-region, both human and infrastructure
for research and training, indicated that both per-
sonnel and equipment ava i l ability constitute
major limitations.

In terms of pers o n n e l , the opinion was that
these we re ge n e ra l ly ava i l able but gro s s ly
i n s u fficient in number to cope with the re s e a rch
needs of the sub-region. Th u s , t h e re is a need
for more trained personnel in the va rious disci-
plines identifi e d.
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I n f ra s t ru c t u ral facilities are also gro s s ly
i n a d e q u ate both for training and re s e a rch. Fi e l d
equipment and lab o rat o ry facilities we re judge d
as being poor.

TR A I N I N G A N D R E S E A R C H

Institutional arra n gements for training and
re s e a rch should include the establishment of
n ational training centre s , re fe rence lab o rat o ri e s
and a sub-regional centre of ex c e l l e n c e. Th e s e
c e n t res should be netwo rked and support ive of
e a ch other. An important are a , wh i ch needs to be
s e ri o u s ly add re s s e d, is the sectoral ap p ro a ch to
m at t e rs re l ating to development in the coastal
zo n e. To this end, i n - c o u n t ry wo rkshops for tar-
get groups for the promotion of cro s s - s e c t o ri a l
d i a l ogue are advo c ated for countries in the sub-
regi o n .

F u rther re s e a rch and training in ICZM could
be realised through regional collab o ration either
with or without fo reign assistance. Wh e re fo r-
eign assistance could be secure d, the initiat ive
should be taken and the opportunity utilised to
the full. In the absence of fo reign assistance,
regional collab o ration could proceed in the fo l-
l owing two way s :
a) Scientists and ex p e rts could be mu t u a l ly

hosted in each other’s lab o rat o ries. This is
ve ry important in the often too common
s i t u ation in West A f rica wh e re no one lab o-
rat o ry in a country has the entire array of
facilities and equipment for re s e a rch .

b) I n fo rm ation sharing among institutions in
the countries of the sub-region is seen as
another way of collab o ration. Here, a viabl e
and pro p e rly established sub-regi o n a l
c e n t re of excellence should serve as the
rep o s i t o ry as well as dissemination point of
i n fo rm ation on ICZM.

RE C O M M E N D AT I O N S O F T H E S E M I N A R

C u rre n t ly, re s o u rces ava i l able for training in
ICZM in the West A f rican sub-region are dif-
f u s e d. To enable their effe c t ive use, t h e re is a
need to harn e s s , s t re n g t h e n , and pro p e rly coor-
d i n ate them.

M o re import a n t ly, t h e re is the immediat e
need for the establishment of a fo rmal tra i n i n g
c e n t re. This can best be done or started at a
n ational level in a country with progre s s ive
ICZM policies and evidence of pra c t i c a l
a ch i evements in the area. Such a centre should
l ater be developed into a Regional Centre of
E x c e l l e n c e. West A f rican coastal countries are
split into two broad linguistic groups – the
English-speaking countri e s , made up of the
G a m b i a , S i e rra Leone, L i b e ri a , Ghana and
N i ge ria and the Fre n ch-speaking countri e s
c o m p rising Senega l , R ep u blic of Guinea, C ô t e
d ’ I vo i re, Togo , B e n i n , C a m e ro o n , G abon and
the Democratic Rep u blic of Congo. On the
basis of such linguistic dich o t o my, it might be
p rudent to have two sep a rate centres of ex c e l-
l e n c e. Wh e re funds are limited, h oweve r, c o n-
s i d e ration could be given to having only one.

In addition to the ab ove re c o m m e n d at i o n s ,
other instruments that enhance human re s o u rc e
c apacity building include attendance at tech n i-
cal confe re n c e s , s e m i n a rs and wo rkshops and
u n d e rtaking consultancies solely or in part n e r-
ship with other local or ex t e rnal consultants.

A basic tenet of human capacity building is
ensuring a sustainable supply of adequate skills
and knowledge. Arrangements could be made for
attracting and retaining human resources through
at t ra c t ive incentive pack ages and provision of
t raining programmes to upgrade skills and
knowledge to respond to technical advances and
changes in ICZM and also to give job satisfaction
to staff. Such measures should be given high pri-
ority in human resource capacity building.

FI N A N C I A L A N D O P E R AT I O N A L R E S O U R C E S

F O R C A PA C I T Y B U I L D I N G

The principles of financial and operat i o n a l
re s o u rce capacity building are cl o s e ly linke d.
Wh e reas operational cap a c i t y, in strict term s , i s
a measure of the extent to wh i ch institutions
and orga n i z ations can perfo rm functions
assigned to them within an institutional fra m e-
wo rk , their perfo rmance and output are a dire c t
function of the financial re s o u rces made ava i l-
abl e. In the sub-region financial re s o u rc e s



needed for equipment pro c u rement and mainte-
n a n c e, m o n i t o ring progra m m e s , re s e a rch
c ru i s e s , d ata collection, and ge n e ral logistics fo r
e ffe c t ive operational activities are ge n e ra l ly
l a ck i n g.

C apacity building in financial and operat i o n a l
re s o u rces for ICZM should look beyond tra d i-
tional gove rnment bu d ge t a ry allocations and
means of harnessing funds on a sustainabl e
basis. Some of the fo l l owing options are wo rt h
c o n s i d e ri n g :
- D eveloping a commercial market for dat a ,

s e rvices and adap t ive re s e a rch and studies
u n d e rt a ken by orga n i z ations and institu-
t i o n s ;

- Instituting fees and ch a rges for operating in
coastal areas for lucrat ive activities such as
gas and oil ex p l o i t at i o n , m a n agement of
p o rts and harbours , l a rge-scale commerc i a l
fi s h i n g, t o u rist facilities etc. to support vital
but non-income ge n e rating orga n i z ations in
the ICZM ch a i n ;

- E n c o u raging effe c t ive and efficient use of
existing skills, k n ow l e d ge and ex p e rtise out-
side routine duties and functions; and

- G ove rnment or central authorities allow i n g
line institution and orga n i z ations to earn and
retain reve nue from their services for opera-
tional activ i t i e s .

CO N C L U S I O N S A N D R E C O M M E N D AT I O N S

In this brief pre s e n t ation some key issues pert a i n i n g
to institutional, human re s o u rces and financial and
o p e rational capacity building for ICZM in the We s t
A f rican sub-region have been discussed. This dis-
cussion has been in the light of the fact that ICZM is
a fa i rly new concept in the sub-regi o n , a n d, m o s t
o f t e n , without the necessary institutional fra m ewo rk
for its pra c t i c e.

S u ggestions and re c o m m e n d ations that we re
made add ressed the fo l l ow i n g :
- an enabling env i ronment to provide a ge n e ra l

f ra m ewo rk for implementation of national poli-
cies and effe c t ive enfo rcement or adherence to
reg u l at o ry legi s l ation and reg u l at i o n s ;

- an institutional fra m ewo rk to strengthen cro s s -
s e c t o ral collab o ration at both national and dis-
t rict leve l s ;

- raising awa reness amongst stake h o l d e rs to
ICZM issues and pra c t i c e s ;

- d evelopment and retention of human re s o u rc e s
for sustainable ICZM implementation in the
s u b - regi o n ;

- e n s u ring sustainable financial and operat i o n a l
re s o u rce capacity for effe c t ive ICZM; and

- taking cognisance of the short age of re s o u rc e s
in the va rious components of capacity bu i l d i n g
in the West A f rican sub-regi o n , it behoove s
c o u n t ries in the sub-region to collab o rate and
s h a re re s o u rces for their capacity bu i l d i n g
e ffo rts for a sustainable ICZM.

IOC Workshop Report No. 165
page 10



AS S O C I AT E D P R O B L E M S

Constraints to marine science programmes in the
East African region can be summarised as lack of
n ational policy as well as inadequacy of infra s-
tructure, maintenance, expertise, personnel devel-
opment opportunities and incentives etc.

STAT U S O F IOCINCWIO A N D I O C / T E M A

Although some progress has been made since
the fo rm ation of IOCINCWIO and the launch-
ing of W I O M S A , e s p e c i a l ly in the areas of
i n fo rm ation sharing and personnel deve l o p m e n t
in marine biology and fi s h e ri e s , i n f ra s t ru c t u ra l
c o n s t raints remain major impediments. New
t e ch n o l ogies for data cap t u re analy s i s , a rch iv-
ing and commu n i c ation anch o red on local
c apacity building will ensure sustainab i l i t y.

CO L L A B O R AT I V E P R O G R A M M E S T H R O U G H

R E C O S C I X - W I O

L i n k ages have been established with seve ra l
donor countries and agencies for support and
p a rt n e rship in re l evant areas of capacity bu i l d-
ing activities. Seve ral public education and
o p e rational activities we re planned for the
I n t e rn ational Year of the Ocean and the Mari n e
Science Programme in Eastern A f rica 1997-
1 9 9 9 .

PR O B L E M S A S S O C I AT E D W I T H T H E M A R I N E

S C I E N C E P R O G R A M M E I N T H E E A S T E R N AF R I C A N

R E G I O N

The pro blems re l ated to the development of
m a rine science capacity building in the East
A f rica region are given below :

- l a ck of national policy on marine re s e a rch ,
- l a ck of infra s t ru c t u re / e q u i p m e n t ,
- l a ck of maintenance/spare part s ,
- l a ck of trained scientists and tech n i c i a n s ,
- l a ck of scientific literat u re and commu n i -

c ation tools,
- i n s u fficient part i c i p ation in intern at i o n a l

s c i e n t i fic meetings,
- l a ck of indigeneous pro fessional societies,
- l a ck of incentives for active re s e a rch ,
- i n s u fficient income for scientists for full-

time commitment, a n d
- i n s u fficient monitoring of re s e a rch quality

and effi c i e n cy.

I O C I N C W I O

B a re ly three ye a rs from the end of the century,
it is instru c t ive to rev i ew how the 
IOCINWIO region has fa i re d :
- IOC and WIOMSA have prep a red the

m a rine science country pro files for We s t e rn
Indian Ocean countri e s .

- M o re ex p e rtise now exits than at the launch
of the compre h e n s ive plan, but other than
in marine biology and fi s h e ries the regi o n
has yet to develop a critical mass of ex p e rt s
in marine science.

- O n ly Mozambique has an ocean-going ve s-
sel wh i ch can be adapted to re s e a rch. In
most of the countries infra s t ru c t u re, i n cl u-
ding lab o rat o ry space and equipment, i s
i n a d e q u at e.

- The initiation of IOCINWIO and the laun-
ching of WIOMSA have provided both the
G ove rnments and the scientists from the
region with a fo rum for ex ch a n ging ideas
and advice on planning.

EAST AFRICA

Ezekiel Okemwa,
Kenya Marine and Fisheries Research Institute, Kenya

IOC Workshop Report No. 165
page 11



TH E I M P O RTA N C E O F C O M M U N I C AT I O N

A N D V I S I B I L I T Y

- We must at t ract decision make rs thro u g h
the use of ap p ro p ri ate term i n o l ogy and we
must make effo rts to explain the issues;

- L e a d e rship and commu n i c ation (bri e fi n g,
a dvice) are essential elements, m i n i s t e ri a l
or senior official levels should be used to
obtain commitments;

- P rojects must have a national base so as to
e n s u re their self-sustainab i l i t y.

EX P E C TAT I O N S F O R E M E R G I N G C O U N T R I E S

F R O M I O C / T E M A

- P rovision of equipment after wo rk s h o p s ;
- Funding IOC sub-commissions;
- UNEP linking with Regional Progra m m e ;
- R egional Seas counter- p a rt ;
- P romoting and advancing the educat i o n a l ,

s c i e n t i fic and tech n o l ogical development in
all aspects of marine sciences;

- P roviding funds for meetings, s e m i n a rs and
wo rkshops for the pre s e n t ation of fi n d i n g s
and ex p e rience on subjects re l ated to
m a rine sciences;

- E n c o u raging the support of mari n e
re s e a rch , d evelopment and educational acti-
vities undert a ken by gove rnments and pri-
vate sectors ;

- D i s s e m i n ating scientifi c, t e chnical and
other re l evant info rm ation in mari n e
sciences; 

- P romoting and fo s t e ring inter- i n s t i t u t i o n a l
l i n k ages within and outside the third wo rl d
c o u n t ri e s , with a view to sustained use,
c o n s e rvation and pre s e rvation of the mari n e
re s o u rces of the regi o n .

CO O P E R AT I O N

- C o o p e ration between regional bodies and
d o n o rs must incre a s e, and donors should
contact regional bodies early on the pro j e c t
fo rmu l ation and vice ve rs a;

- The existing gap between fi s h e ries people
and ocean research people must be closed; 

- P hysical conditions and processes must be
taken into account;

- The env i ro n m e n t , i n cluding the mari n e
e nv i ro n m e n t , should be given the right pri o-
ri t y, e. g. in re l ation to food (fi s h e ri e s , a q u a-
c u l t u re ) ;

- Th e re is a need for inters e c t o ral pro j e c t s ;
- The conditions of marine env i ro n m e n t ,

both from an env i ronmental and ocean
health point of view, a re essential fa c t o rs to
be considered for fi s h e ries managment and
other living re s o u rces questions.

IM P L E M E N T I N G C O O P E R AT I V E P R O G R A M M E S

- RECOSCIX-WIO has promoted linkage
b e t ween scientists and institutions in the
regi o n , in addition to providing useful dat a
and info rm ation ex ch a n ge serv i c e s .

- O p e rational activ i t i e s ;
- Human capacity support ;
- C o m mu n i c ation and info rm ation dissemi-

n at i o n , p u blic awa re n e s s ;
- P hysical infra s t ru c t u re ;
- The IOC-SIDA (SAREC) programme is an

o p e rational example of TEMA cap a c i t y
building linking tra i n i n g, e d u c ation and
re s e a rch .

PA RT N E R S H I P B E T W E E N NO RT H/ SO U T H

R E L AT I O N S H I P W I T H T E M A

In order to ach i eve the re l ationship in part n e r-
ship the strat egy is to be carried out as fo l l ow s :
- I d e n t i fi c ation of ava i l able human cap a c i t y ;
- I d e n t i fi c ation of human capacity bu i l d i n g

re q u i re m e n t s ;
- Human capacity bu i l d i n g ;
- C o m mu n i c ation and info rm ation disse-

m i n at i o n .

CO O P E R AT I O N I N M A R I N E S C I E N C E I N E A S T E R N

AF R I C A

- S weden (SIDA SAREC);
- N o r way (NORAD);
- USA (USAID);
- N e t h e rl a n d s ;
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- Canada (IDRC and CIDA ) ;
- B ritain (ODA ) ;
- Jap a n ;
- G e rm a ny and others. 

TEMA I N T H E IN T E R N AT I O N A L YE A R

O F T H E OC E A N

- expeditions with re s e a rch ve s s e l s ;
- e d u c ation kits;
- i n t e rnet for educational purp o s e s ;
- a l t e rn at ive TV/video programmes or

C D / RO M s ;
- ex h i b i t i o n s ;
- c o n c e rt s ;
- fe s t iva l s ;
- music CDs;
- books etc.

MA R I N E S C I E N C E P R O G R A M M E S I N E A S T E R N

AF R I C A 1 9 9 7 - 1 9 9 9

The marine science programme in Eastern
A f rica 1997-1999 as planned by IOC and
S I DA-SAREC is as fo l l ow s :

O p e rational activ i t i e s
- Ocean science in re l ation to non-liv i n g

re s o u rces (OSLNLR);
- Ocean science in re l ation to living re s o u rc e s

( O S L R ) ;
- M a rine pollution;
- S u p p o rt progra m m e : d eveloping and sustai-

ning indigeneous human cap a c i t y ;
- S u p p o rt programme; commu n i c at i o n ,d ata and

i n fo rm at i o n .

B e n e fits 
- E x p e riences of diffe rent donors should be

re c o rded and used as an aid to the donor com-
munity at large in fo rmu l ating projects that are
re s p o n s ive to the re c i p i e n t ’s needs.

- Th e re is a need for more integrat i o n .
- We need to collect and put together the ex p e-

riences obtained in diffe rent regions and donor
p rogra m m e s .

- C apacity building is a long-term process and is
evo l u t i o n a ry.

- We must avoid donor- d riven pro j e c t s .





TH E F O L L O W I N G I S R E C O G N I S E D:

- The Rio-UNCED event demonstrated the
wo rl dwide determ i n ation to protect the env i-
ronment and promote conservation of env i ro n-
mental re s o u rc e s .

- Most gove rnments are now awa re of the possi-
bility of undesirable side effects of large - s c a l e
d evelopment activ i t i e s .

- P u blic awa reness globally, regi o n a l ly and
l o c a l ly has led to more stri n gent env i ro n m e n-
tal legi s l ation and reg u l at o ry measure s .

- It became essentially important to adopt a
well-designed systematic ap p ro a ch for add re s-
sing env i ronmental issues during the deve l o p-
ment pro c e s s .

- C o n c e rning the coastal zo n e, the corre c t
ap p ro a ch is an integrated coastal zone mana-
gement programme (ICZMP).

Amongst many inter- re l ated issues in ICZMP,
E nv i ronmental Impact Assessment (EIA) is the
b a ckbone instru m e n t .
- N ational and regional agencies we re cre ated to

implement ICZMP and to take the re s p o n s i b i-
lity for EIA studies and their eva l u at i o n .

- G ove rn m e n t s , i n t e rn ational age n c i e s , wo rl d
o rga n i z ations and ri p a rian nations are cur-
re n t ly active in ex p e rience tra n s fer and fun-
d i n g, to learn how to make EIA a pra c t i c a l
m a n agement tool.

For the time being and within the ab ove positive
and constru c t ive fra m ewo rk for attaining SICOM,
it is obvious that the outcomes are still not on the
same levels of either exe rted effo rts or money
ex p e n d i t u re.

E x p e rience in env i ronmental manage m e n t
s h ows that capacity building is urge n t ly needed in
the fo l l owing areas of CZM:

1.  National Environmental Affairs Authority
Its role should be mainly as co-ordinator between
all partners in the environment. With little techni-
cal staff, it is difficult to play an executive role.

2.  Implemented CZM programmes 
and projects
The need is urgent to establish a mechanism to
c o - o rd i n at e, c o m mu n i c at e, d i s s e m i n ate and har-
monise the present national and regional inten-
sive activities.

3.  Adopted coastal zone management plans
Some main issues are still not well defined (rights
in coastal areas, legal power, enforcement right,
re l at ive importance to the country etc. )
Decentralisation of decision-making mechanisms
requires good planning and understanding at dif-
ferent levels.

4.  Environmental management system
S t rengthening the poly c ephalus trend for plan-
ning, following up and evaluation instead of the
present monocephalus system.

5.  Environmental impact assessments 
D e c e n t ra l i s ation is needed through support i n g
and enhancing the establishment of regi o n a l
m o n i t o ring and enfo rcement coord i n ation units
(MECU) with stake h o l d e rs ’ s e l f - m a n age m e n t
systems. Roles of the env i ronmental authori t y
could be limited to planning and evaluation.

6.  Institutional arra n ge m e n t s
- L egal and administrat ive authorities need

re l i able measures to move and means to
e n fo rc e. Also tasks, p ri o rities and re s p o n s i b i l i-
ties are not cl e a r.

R ED SEA AND MEDITERRANEAN

Hassan Awad,
Oceanography Department, University of Alexandria, Egypt
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- G ove rnance arra n gements are needed to solve
the conflict between the conservation of the
i n d i genous people and the modern i s at i o n
t h rough re s t ru c t u ring of coastal gove rn a n c e.
Fo reign tourists should give the example fo r
e nv i ronmental protection and conservation to
the citizens during their stay s .

- NGOs should be activated by giving active
responsibilities in MECU manage m e n t .

- D e finition of mat rices of land use planning,
acquisition programmes and effe c t ive EIAs
a re needed.

7.  Education and re s e a rch 
To be at the same level of increasing complexity
of env i ronmental issues, the fo l l owing re q u i re-
ments should be considered:
- m o d e rn i s ation of education tools and cours e s

in marine sciences,
- i n t roducing applied science while stre n g-

thening fundamental disciplines,
- n ew system for integrating and co-ord i n at i n g

re s e a rch programmes in the unive rsities and
m a rine re s e a rch institutions,

- i m p l e m e n t ation of complete data base fo r
all inter- re l ated env i ronmental deve l o p-
ment issues to answer the usual question
“ who is doing wh at ? ” in the marine env i-
ro n m e n t .

8.  Tra i n i n g
The current training activities in CZM should
be rev i ewed within an integrated policy based
on actual needs and pri o rities. The main point
is to ensure that tra i n e rs have ap p ro p ri ate ex p e-
rience in the CZM processes in wh i ch they are
i nvo l ve d. Standardised training programmes on
n ational and regional levels are re q u i red to
c over CZM issues (rules and reg u l at i o n s , m o n-
i t o ring activ i t i e s , m a rine pollution control tech-
n o l ogy, p e rmitting and enfo rcement pro c e-
d u re s ) .

9.  Awa re n e s s
Th e re is urgent need for a strat egy and a mech-
anism for commu n i c ation between diffe re n t
s t a ke h o l d e rs in an env i ronmental pro blem or
within a regi o n .

IOC Workshop Report No. 165
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BA C K G R O U N D

C ove ring an estimated 40,000km2- 7 0 , 0 0 0 k m2 i n
S o u t h e rn Nige ri a , the Niger Delta is one of the
wo rl d ’s largest deltas and most ex t e n s ive we t l a n d s .
Its mangrove fo re s t , A f ri c a ’s largest (and the
wo rl d ’s third large s t ) , fe rtilises the commerc i a l ly
i m p o rtant fi s h e ries of the regi o n ’s coastal wat e rs
and serves as a va l u able spaw n i n g / nu rs e ry gro u n d s
for a wide va riety of fish and a sanctuary for other
l iving re s o u rces. It is Nige ri a ’s ri chest region in
t e rms of biological re s o u rces and also contri bu t e s
m o re than 90% of the country ’s total ex p o rt earn-
ings from its vast hy d rocarbon dep o s i t s .

Despite this enormous re s o u rce base and contri-
bution to the Nige rian economy, the delta’s poten-
tial for sustainable development remains unful-
fi l l e d. The region is ge n e ra l ly in a parlous stat e,
ch a ra c t e rised by paucity of social infra s t ru c t u re,
p ove rty in the midst of plenty, social dislocat i o n ,
d i s c o n t e n t , c o n flicts over oil reve nue ap p ro p ri a-
t i o n / a l l o c ation and env i ronmental degra d at i o n .

I n i t i ated by the Shell Pe t roleum Deve l o p m e n t
C o m p a ny of Nige ria Limited in Feb ru a ry, 1 9 9 5 ,
and now jointly funded by all oil-producing com-
panies in the regi o n , this Survey is designed to meet
the urgent need of establishing an independent and
re l i able dat abase on the delta’s ecological and
socio-economic ch a ra c t e ri s t i c s , as a basis for sus-
t a i n able planning and management and enhance-
ment of the quality of life of the people.

THE PARTICIPATORY APPROACH

Founded on consultation with organised local and
international interests on the region, the survey is
run by an independent steering committee that is
a balanced rep re s e n t ation of the dive rse stake-

holder views and opinions. Region-wide consul-
t ations to enlist gra s s roots cooperation and par-
ticipation were followed by stakeholder consulta-
t ive meetings involving a cross-section of
representatives of the region’s interest groups for
d e l i b e ration and endorsement of the survey ’s
scope and terms of reference.

As a catalyst for harmony and sustainability in
the region, the survey is predicated on a partici-
p at o ry and balanced construction of pro bl e m s ,
challenges and consensually agreed solutions.

The spearhead of this ap p ro a ch is the Pa r-
ticipatory Rural Appraisal/Participatory Learning
and Action (“PRA/PLA”) process. It pre c e d e d
and was integrated with all the other sectors (sci-
entific aspects) of the fieldwork. The PRA/PLA
p rocess invo l ved an intensive interaction with a
rep re s e n t at ive sample of the regi o n ’s commu n i-
ties for a detailed analysis of their nat u ra l
re s o u rce base as well as their social, e c o n o m i c
and contextual environment, from their own per-
s p e c t ive, in order to provide the fra m ewo rk fo r
policies that would foster sustainable deve l o p-
ment and enhancement of quality of life.

IMPLEMENTATION

The Survey was structured for implementation in
three phases:
- The Preparatory Phase, consisting of all the

c o n s u l t at ive activities leading to the en-
dorsement of the survey’s scope and terms.

- Survey Phase One, consisting of an evalua-
tion of existing data on the Niger Delta, iden-
t i fi c ation of gaps and major issues to be
a dd ressed and the prep a ration of a detailed
work programme for Phase Two. Phase One
R ep o rt , p u blished in December 1997, is in

THE NIGER DELTA ENVIRONMENTAL SURVEY:
A REGIONAL GRASSROOTS PARTICIPATORY MODEL

Jonathan Ombo Amakiri,
Niger Delta Environmental Survey, Lagos, Nigeria



the fo l l owing four vo l u m e s : volume one –
E nv i ronmental and Socio-economic
C h a ra c t e ristics; volume two – Eva l u ation of
d ata gaps and the definition of a fra m ewo rk
for dat abase management; volume three –
I n d i c at ive Wo rk Plan for Survey Phase
Two; volume four – A we l l - i l l u s t rat e d,
e a s y - t o - read summary of the rep o rt fo r
wider stakeholder re a d e rs h i p .

- S u rvey Phase Two , consisting of detailed
field activities for data acquisition in the
main survey sectors of PRA/PLA, b i o l ogi-
cal env i ronment and re s o u rc e s , h u m a n
e nv i ronment (socio-economic and human
health assessment) and the physical env i-
ronment (pollution and hy d ro l ogy); incor-
p o ration of re l evant info rm ation into a ge o-

graphic info rm ation system (GIS) dat ab a s e
and the prep a ration of an Indicat ive Nige r
Delta Management Plan. Details of activ i-
ties in these sectors are presented in sch e-
m atic summaries in the annex of these
P roceedings. The Survey ’s mid-term rep o rt
is re a dy for pre s e n t ation to stake h o l d e rs
but must fi rst be endorsed by the steeri n g
committee befo re getting to the publ i c
domain and will there fo re not be pre s e n t e d
on this occasion, for the sake of go o d
o rd e r.

The survey ’s output is at eve ry stage
subjected to ri go rous peer- rev i ew by some
of the most rep u t able local and fo reign ins-
titutions to assure objectiv i t y, i n d ep e n d e n c e
and re l i ab i l i t y.
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DI S PA R I T Y B E T W E E N T H E N O RT H R E G I O N

(L I T T O R A L) A N D O T H E R R E G I O N S

- 4% of national terri t o ry but 2/3 of A l ge ri a n
p o p u l at i o n ,

-  55% of the industrial activities are locali-
sed in littora l ,

- 70% from the best agri c u l t u re lands are
l o c ated in littora l ,

-  S u rplus of summer population is estimat e d
at 12 million,

- M o re than 70% of utilized water re s o u rc e s
a re in littora l .

EN V I R O N M E N TA L D A M A G E S

- u n c o n t roled evolution of gre at coastal
urban cities: A l ge r, O ra n , A n n a fa ,

- consumption of fe rtile soils: (in littora l
c e n t e r : 12 000 hectare s ) ,

- i n t e n s ive occupation of the coastal zo n e,
A l ge ria Bay being about 95% occupied,

- fl ow of wa s t ewater into the sea is about 1.5
million m3, m o s t ly untre at e d,

- dunes near large cities are degraded (ab o u t
1 250 hectare s ) ,

- abuse in sand ex p l o i t ation (10 to 12 million
m3) ,

- coastal ero s i o n : 80% of the beaches are in
re c e s s i o n .

MA I N R E A S O N S

- The gre ater part of development actions
has concerned the littoral regions. 

- The development strat egy is ch a ra c t e ri s e d
by a sectorial vision.

-  The planning instruments are inadap t e d. 
-  The traditional training is not effi c i e n t .

SO M E E L E M E N T S O F T H E R E S P O N S E

T O T H E L I T T O R A L P R O B L E M S

1.  Education and tra i n i n g
a ) The old training programmes and netwo rk s

a re not adequate and consistent enough to
give solutions for coastal pro bl e m s .

b ) In 1983, ISMAL (Institut des Sciences de
la Mer et de l’Aménagement du Littora l )
was cre at e d. Its mission: re s e a rch and tra i-
ning in protection and development of
coastal and marine are a s .

c ) N ow two questions are considere d :
- Wh at pro file of manager is re q u i red fo r

coastal pro bl e m s ?
- Wh at training programme re l ates to

this pro fi l e ?
d ) The pro file is coast planning engi n e e r

(Ingénieur aménagiste du littoral). The pro-
gramme and contents consistent with this
p ro file are stru c t u red in three pri n c i p a l
groups of disciplines:
- Training to obtain know l e d ge of the

c o a s t ’s physical env i ronment; 
- Training for a mu l t i d i s c i p l i n a ry 

e n ri ch m e n t ;
- Training in methods and techniques fo r

d ata pro c e s s i n g.
e) The potential employe rs for the students

a re :
- c e n t ral administrat i o n s : m i n i s t ri e s ,

n ational age n c i e s ;
- R egional administrat i o n s : Wi l aya s

( p r é fe c t u re ) ;
- e nv i ronment stru c t u re s ;
- local administrat i o n s : d i s t ri c t s ;
- p rivate re s e a rch orga n i z at i o n s .

SOME DATA ABOUT LITTORAL PROBLEMS IN ALGERIA

Mohammed Larid,
Institut des Sciences de la Mer et de l’Aménagement du Littoral,
Alger, Algeria
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2.  Institutions and instruments
a)  In 1996, the Gove rnment initiated a study

named “ S chéma du développement et
d’aménagement du littoral”. The issue is the
d e t e rm i n ation of zoning of littoral regi o n s ,
based on specific criteria :
- urbanisation rate
- environment sensitivity
- resources and potentialities

b)  In 1997, this study was extended to the inter-
ior regi o n s , near the littoral zones (bassins
versants).

c) Project of littoral observatory. The idea is to
have an institution able to collect and study
the data necessary to an integrated littora l
m a n agement. This institution can take the
role of a land agency for the coastal zone.

d)  P roject for a “ L i t t o ral law ” : the idea is to
h ave a legal document to organise and to
normalise the coastal and littoral occupation
and exploitation.

e) Algeria has initiated, with the Mediterranean
Action Plan and its regional centre s
(CAR/Plan Bleu), a programme on coastal
management (PAC-Algérie).

The pre l i m i n a ry study has been conducted in
conjunction with the National Institute of Marine
Sciences and Littoral Management. The are a
c ove red by the programme is about 5 270 km

2

d i s t ri buted between marine and coastal zo n e s
with a coast line of about 150 km in three bays:
Algeria Bay in the centre, Zemmouri Bay to the
east and Ismail Bay to the west.

Many actions are proposed for the protection
of the coastal environment. The objective is also
to introduce the idea of integrated coastal are a
m a n agement in national and local deve l o p m e n t
programmes. 

The agreement for PAC - A l g é rie by M.AP.
( M e d i t e rranean Action Plan) and A l ge ri a n
authority is imminent.

TRAINING COURSES

First year
TCSN programme (core subjects)

Second year
Climatology - Hydrology
Mathematics - Statistics
G e o l ogy modules (cry s t a l l ograp hy, m i n e ra-
l ogy, p e t rograp hy, c a rt ograp hy – photo-
interpretation)
Marine physics
Marine fauna and flora
Scientific English 

Third year
Geotechnical scientific English
Coastal and marine geomorphology
Computers
Chemistry and marine geochemistry
Marine ecology
Coastal hydrodynamics 

Fourth year 
Coastal development I
Coastal pollution 
Coastal topography
Hydrography
Environmental and development law
Acoustic ge o p hysics (seabed survey i n g
methods)
Scientific English

Fifth year
Seabed geology
Coastal development II
Coastal engineering
Marine law
Modelling
End of studies dissertation (six months)
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Socio-cultural aspects of SICOMB
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DE F I N I T I O N O F K E Y C O N C E P T S

(See fi g u re on fo l l owing page )

S u s t a i n abl e
The concept of sustainability describes the main
o b j e c t ive of this wo rk s h o p , n a m e ly ensuring the
c o n t i nued existence of a healthy coastal env i-
ro n m e n t , the re s o u rces from wh i ch can be con-
t i nu a l ly enjoyed by the inhabitants of the
regi o n .

C apacity bu i l d i n g
C apacity building is the broad-based enhance-
ment of skills, k n ow l e d ge and institutional
c ap abilities to fa c i l i t ate the ach i evement of sus-
t a i n able deve l o p m e n t .

I n t egrat e d
The planning of integrated coastal manage m e n t
i nvo l ves not only the impact of human beings
on env i ronment but also the occurrence of nat-
u ral hazard s , s u ch as cy cl o n e s , floods and tides,
in the context of the development needs and
well being of the population concern e d. Much
d ata are often obtained sectora l ly, by sep a rat e
specialists from diffe rent institutions or author-
ities. Similarly, planning and decision-making,
n ow ge n e ra l ly sectora l , a re to become ge n e ra l ly
i n t egra l .

Coastal zo n e
Besides the usual fl ex i ble definition of a coastal
zone as a fri n ge of land 20-50 km wide inland
f rom the coast, it is useful to note that in the
case of many small islands (Zanzibar,
S ey ch e l l e s , C o m o ro s , R e u n i o n , M a u ri t i u s ,
M a l d ives) the size of the island makes the entire
island a coastal zo n e.

The hinterland outside the coastal zo n e s ,
wh e re major happenings such as agri c u l t u ra l

ru n - o ff, e ro s i o n , rive rs etc. influence the coastal
a re a , must be considere d, for management pur-
p o s e s , t ogether with the coastal zo n e.

M a n age m e n t
M a n agement is the art and science of ‘ l o o k i n g
a f t e r ’ .

Let us recall some of the things happening to
coastal zones these day s :
- d e s t ruction of lands, d e s t ruction of nat u ra l

h ab i t at s ;
- upland water impoundment;
- d egra d ation of coral re e f s , pollution of

l ago o n s , d i s ch a rge of oil into the sea;
- d re d ging for sand, land re cl a m at i o n ;
- over ex p l o i t ation of fish and other liv i n g

m a rine re s o u rc e s , a l gal bl o o m s , e u t ro p h i-
c at i o n ;

- u r b a n i z at i o n , h i g h - rise constru c t i o n , ex c e s-
s ive touri s m ;

- s t ress on the quality of life, we l fa re, e d u c a-
t i o n , h e a l t h , h o u s i n g, re c re at i o n , o c c u p a-
t i o n , income of coastal commu n i t i e s .

E a ch of these aspects re q u i res looking after;
h owever for sensible results these must be
l o o ked after in re l ation to each other, t h at is
i n t egrated manage m e n t .

A c c o rding to A t chia (1995) there are fo u r
main processes in ‘looking after’ or env i ro n-
mental manage m e n t :
- e nv i ronmental monitoring; 
- e nv i ronmental protection; 
- e nv i ronmental re s o u rces planning and 

d evelopment; 
- e nv i ronmental enhancement. 

I n fo rm at i o n , e d u c at i o n , c o m mu n i c at i o n
When a commu n i c ator (the sender) sends a mes-
s age to another person or persons (the re c e ive rs )
he or she may have seve ral purposes in mind:

COASTAL SUSTAINABILITY CONCEPTS

Michaël Atchia,
Educational and Environmental Training Services, Mauritius
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- information, namely that the receiver should
be made aware of something;

- e d u c at i o n , n a m e ly that the re c e iver should
learn and understand something;

- c o m mu n i c at i o n , n a m e ly that the re c e ive r
should alter his or her attitudes and beha-
v i o u r, be persuaded to do (or not to do)
something.

Examples of these functions are given below :
- a radio weather forecast is pure information; 
- a class ex p e riment measuring heart b e at

while lying down, sitting, standing and after
a run leads to understanding a re l at i o n s h i p
between rate of heart beat and effort; this is
education; 

- an adve rtisement (“Drink Coca Cola!” “ Ke ep
M aputo Clean!”), an event (a baby crying to
elicit a feeding response from its mother) or
an observation (large waves with white cre s t s
at sea or the sound of thunder) all may lead
the re c e iver to ap p ro p ri ate action rega rd i n g
c o n s u m p t i o n , l i t t e r, child care or going out to
sea; this is commu n i c at i o n .

The role of communicators, public 
relations officers and educators
The fi rst assumption is that issues have been
i d e n t i fied and solutions to these fo u n d. The ro l e
of commu n i c at o rs , p u blic re l ations offi c e rs and
e d u c at o rs is then to pass these on. The role of
e d u c ator is of course deeper as it invo l ve s
i n c o rp o rating the know l e d ge, skills and desire d
b e h aviour into the make-up of the people they
t e a ch .

I d e a l ly stake h o l d e rs together with commu n i-
c at o rs and educat o rs take part in the process of
issue identifi c ation and the development of
s o l u t i o n s .

Then together they will select va rious media,
plan intellectual as well as emotional com-
mu n i c at i o n s , identify target gro u p s , d e s i g n
c o m mu n i c ation pack age s , test them for re t e n-
tion and impact va l u e.

Fi n a l ly a campaign can ap p ly these as
re q u i red and as re s o u rces perm i t , and eva l u at e
re s u l t s .

SOME IDEAS FOR PROMOTING SUSTAINABLE

INTEGRATED COASTAL MANAGEMENT

THROUGH COMMUNICATION, EDUCATION

AND PUBLIC AWARENESS

E nv i ronmental citize n s h i p
Design and implement a campaign for diffe re n t
key target groups from coastal areas (from sch o o l
ch i l d ren through tourists and tourism staff to deci-
s i o n - m a ke rs) to introduce this concep t .
E nv i ronmental citizenship invo l ves both the ri g h t s
to enjoy and duties to protect the env i ronment by
all citize n s .

The pre c a u t i o n a ry ap p ro a ch
P rinciple 15 of A genda 21 (1992) states that ‘ i n
o rder to protect the env i ro n m e n t , the pre c a u t i o n a ry
ap p ro a ch shall be widely ap p l i e d ’ and ‘ wh e n
threats are serious or irreversible damage is being
d o n e, l a ck of full scientific certainty shall not be
used as a reason for postponing cost-effe c t ive
m e a s u res to prevent (further) degra d ation’. Each
c o n c e rned group should discuss how to ap p ly
this ap p ro a ch to their immediate surro u n d i n g s .
I n cluded here is the ap p l i c ation of env i ro n m e n-

Adapted from page 4 of Issues and Solutions, Atchia,
M. and Tropp, S. (eds.), 1995.

ECOSPHERE

The global ecosystem comprising the atmosphere,
lithosphere, hydrosphere and biosphere as

inseparable components

COASTS

As places of transition between land and sea, the
coastal areas have played a vital role in the socio-

economic development of mankind

PRODUCTIVITY

Coastal zones are areas of high biological
productivity. About 90% of world fishery catches come
from near-shore and reef areas while coasts serve as

nursery grounds for other open-sea fish

ENVIRONMENTAL LITERACY

Can all the in-depth research and remarkable
progress made during these last 3 decades of the
20th century be of any use in the long term unless

transmitted in a systematic way to the
environmentally illiterate and then to future

generations?
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tal accounting to all gove rn m e n t a l , p a ra - s t at a l ,
institutional and corp o rate accounts.

L e a rning by doing
A basic and successful learning ap p ro a ch con-
sists of learn e rs actually doing things (e. g.
cleaning beach e s , replanting mangrove s , p u t t i n g
up posters and bins, m o n i t o ring fish landing,
doing field ecological observations and mea-
s u rements such as salinity, t e m p e rat u re of wat e r,
species distri bu t i o n , ox y gen and E. coli i n
l agoon water etc.) as a means of obtaining fi rs t -
hand know l e d ge, not book or electronic info r-
m at i o n .

E nv i ronmental rep o rt i n g
The objective of env i ronmental rep o rting is to
t rain journ a l i s t s , p u blic re l ations offi c e rs and
o t h e rs to provide info rm ation to the publ i c, s p e-
cial groups and the decision-make rs ab o u t
coastal zone events. Th e re are many ve h i cles fo r
e ffe c t ive env i ronmental rep o rt i n g, e. g. :
- S t ate of the Earth rep o rt s
- e nv i ronmental indicat o rs
- E nv i ronmental Impact Assessment rep o rt s
- e nv i ronmental audits
- p rinted press (new s p ap e rs , j o u rn a l i s t s )
- e l e c t ronic media (telev i s i o n , ra d i o , t h e

I n t e rn e t )
A strong re c o m m e n d ation is to have sound env i-
ronment and development journalism in each
member stat e, as a means of ke eping coastal
zone issues and solutions continu a l ly alive.

A wo rkshop on ‘ Wh at ’s New swo rt hy ’ d i s-
cusses the fo l l ow i n g : n ew elements, n e a rn e s s ,
t i m e l i n e s s , i m p o rt a n c e, n a m e s , d rama or confl i c t ,
va ri e t y, human intere s t , humour and the key ele-
ment of intere s t / i m p l i c ations in people’s live s .

Modelling scenarios 
and env i ronmental ga m e s
One of the fi rst env i ronmental computer models
( d eveloped by Dennis Meadows) was about the
re l ationship between size of fl e e t , intensity of
fishing and fish cat ch of a given fi s h e ry. Th e
m o d e rn ve rsions are ge ographic info rm at i o n
systems (GIS) wh i ch are computer hardwa re,
s o f t wa re and pro c e d u res designed to analy s e
d ata spat i a l ly or ge ograp h i c a l ly hence helping
s o l ve complex planning and management pro b-
lems. GIS re q u i re a high level of equipment and
t ra i n i n g. Env i ronmental models are now cur-
re n t ly applied to complex integrated coastal
zone management pro bl e m s .

Global ideas about surv iva l , human impact
on the planet as a wh o l e, global wa rm i n g, s e a -
l evel ri s e, l aws of the sea, p rotection of mari n e
b i o d ive rs i t y, wo rld trade and shipping etc. can
be usefully discussed in the context of manage-
ment of coastal zones in A f rica. Introduction of
the use of simple modelling, d eveloping alter-
n at ive scenarios and always doing impact
assessment should become a ‘ way of life ’ for all
e nv i ronment and development in coastal zo n e s .
P roduction of simple guides (in pri n t , p o s t e r
fo rm or electro n i c a l ly) will encourage this to
h ap p e n .
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FOREWORD

The intention of this presentation is to propose a communication system that allows
the state and the public with its different components (grassroots communities, the pri-
vate sector, the media, as well as international organizations), to setup a synergy in
decision-making, information and evaluation. Also to establish the principles from the
communication point of view, for the creation of an environment conducive to a stake-
h o l d e rs ’ p a rt n e rship concerned with Integrated Sustainable Coastal Manage m e n t
(ISCM).

This pre s e n t ation will also attempt to introduce a plat fo rm for info rm at i o n ,
action and part i c i p ation for the public and an opening for it to ex p ress its needs and
c o n f ront – even object to – proposed solutions without having to go through the ve r-
tical scheme of decision-making that is prevalent today. This is important especially
for those dire c t ly affected by degra d ation of their living conditions.

Finally, this paper will put forward a paradigm of communication, development
and participation (participatory social communication, see diagram on p. 33)  that can
serve to establish a two-way communication system with the national communities
which are the recipients of social and economic development activities. In addition, it
will propose a system for project management in which communication – seen here
as a tool for social participation – constitutes an element for action and for coordina-
tion, in addition to its original role of a multiplier of inputs and resources.

WORKING HYPOTHESIS

A system which uses both aspects of communication – social and participatory, as
ingredients in a development strategy is a necessary element – or a platform – to bring
into being a synergy between the state and the general public. Such a system would
represent an opportunity for both to undertake joint action designed to concentrate,
rationalize and multiply the efforts made within a development process and in partic-
ular in ISCM. 

BACKGROUND

The rapid changes taking place in developing societies – in this case the degradation
of coastal areas – require communication instruments to enable them to adjust their
objectives, activities and programmes in an on-going way. In other words, a platform
is needed to allow stake h o l d e rs to reg u l a rly adjust their actions and strat egies to
i n c rease the impact of their programmes. A l s o , this is a sine qua non condition to
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ensure the participation of the public in the search for improvement in everybody’s
environment.

So fa r, the state fo r wa rds info rm ation about policies through the institutions
re s p o n s i ble for the administration of the public we a l t h , or through interm e d i a ri e s
re s p o n s i ble for the distri butions of commodities and services. Likewise it uses the
media to explain and justify its actions. This one-way commu n i c ation has limited
results mainly because it is done in wh at we can call a ‘ ve rt i c a l - p e d agogi c a l ’
method through the (mostly public service) media. This ‘ c o m mu n i c at i o n ’ is lim-
ited to a one-way, t o p - d own fl ow, wh i ch evidences the lack of dialogue betwe e n
the macro-economic stru c t u res and the recipient populat i o n .

MEDIA

This unidire c t i o n a l , ve rt i c a l - p e d agogical process is the result of a tech n o c ratic or
bu re a u c ratic ap p ro a ch ch a ra c t e ri zed by the fact that messages are sent by the stat e
to the public to motivate it, t h rough ‘ e d u c at i o n ’ , into active civic part i c i p at i o n .
These messages are limited in time and space (one or two media for a short peri o d
of time) because of their high cost and the stat e ’s limited re s o u rces for commu n i c a-
tion and info rm ation. Th i s , n eve rt h e l e s s , does not mean that using the media fo r
i n fo rm ation campaigns is not a good strat egy. Bad strat egy would be to consider
their use as the only and ove rall solution. Indeed, it is undeniable that the media,
and radio broadcasting in part i c u l a r, h ave an unparalleled capacity to penetrate soci-
e t y, t h e re fo re they are instrumental in increasing the impact of programmes and
a c t ivities. It should there fo re be understood that the media is an important element
of any commu n i c ation strat egy, but by no means the only one.

INTERACTION

Many states have opted to develop a vertical-pedagogical communication method to
explain their social and economic policies in an attempt to obtain public participa-
tion. However, it has yet to be proven that this type of (media) policy transforms soci-
ety into an audience and therefore obtains the expected results. In the present case, it
is illustrated by the population’s apparent lack of knowledge of ISCM policies, even
with the support of costly information campaigns. Interaction between the state and
the public can only be established through a ‘democratic-dialog’communication pro-
cess in which it is ensured that the national stakeholders jointly design, implement
and monitor conservation policies with the active participation of the public in deci-
sion-making and resource allocation.

It is therefore necessary to design communication systems that allow the public
to actively participate in the production and transmission of messages which can be
understood and translated into action by the state and its agents in both country-wide
development policy and sectoral projects. Such a system would benefit both society
– by allowing it to express its needs and aspirations, and the state – by enabling it to
make coherent policy, evaluate the results of its actions and change policy when and
where needed.
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CULTURAL FACTOR

I n d ividual gra s s roots communities are often margi n a l i zed by mainstream nat i o n a l
campaigns that do not take into consideration their individual character. So the state’s
action is reduced to the provision of goods and services without any guarantee of sus-
t a i n ability or ap p ro p ri ateness. As a consequence, social and economic deve l o p m e n t
projects collapse as soon as state or external support comes to an end. Lack of refer-
ence to cultural background is usually a cause for disaffection to ‘national campaigns’,
consequently it is in the interest of all stakeholders to place communication and infor-
mation processes in a cultural context. 

If we accept that commu n i c ation is not simply a one-way process through the
media, but is a complex web of modes covering inter-personal communication to infor-
mation super-highways, its core is the cultural factor. It is this that will ensure effective
public participation and continuity of any development strategy.

The cultural factor, defined in this context as an engine to foster participation, is a
major element in the success of development strategies. Development strategies should
be designed with an emphasis on the cultural dimension as well as economic theory.

CULTURAL DIVERSITY

S t ates ge n e ra l ly function on the principle of national unity, thus failing to take into
account cultural dive rsity within a nation. This makes the role of the stat e, as the body
re s p o n s i ble for nation-wide development strat egi e s , d i ffi c u l t , p a rt i c u l a rly as mu l t i c u l-
t u ralism is often not ack n ow l e d ged in their development strat egi e s .

Thus, any initiative to consolidate the development process should take into account
that ‘lowest threshold’policies, which propose only one vision of society and therefore
one solution, are condemned to failure or to very limited success. That moreover, if cul-
tural diversity is not recognized and each society’s codes are not understood, any devel-
opment will reach ‘stale mate’. Likewise, integrated sustainable coastal management
policies and strategies will fail if they do not decode the expression of the aspirations
of the concerned communities and private stakeholders.

SUGGESTIONS FOR ACTION

The process of decision-action-information refers to the course of action followed by
the state and other development agents (ministries, cooperation agencies, international
organizations) in the selection of means of action for the activities to be carried out, in
which, development strategies are defined, planned, executed and above all explained.
Indeed, information campaigns undertaken by the state and with international cooper-
ation are quite often, overlapping, redundant or even conflicting (i.e. environment vs.
tourism, budget management vs. regional investment plans, health vs. industrial devel-
opment etc.).

To counter these inconsistencies, development policies need a way to co-ordinate
information from stakeholders and must develop human resources in the field of com-
munication and information.

An integrated coastal management system should therefore include a multimedia
strategy to design, produce and disseminate materials, programmes and messages. It
should also develop human resources and set-up a framework for the participation and
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mobilization of the general public. At the moment state information systems are
virtually non-existent. Public relations officers and offices are usually not conver-
sant with commu n i c ation and info rm ation management. As such , t h ey cannot
d e l iver the info rm ation expected by the stake h o l d e rs who in turn do not fe e l
involved in state policies. 

To establish a communication system to enhance, execute and evaluate inter-
sectoral and multi-disciplinary projects a few pre-requisites must be complied with:
• the creation of two-way communication channels between co-operating entities;

state, private sector and grassroots communities;
• the cre ation of multimedia commu n i c ation netwo rks to transmit pro m o t i o n a l

messages and encourage educational activities; 
• the development, at state level, of structures that provide contact points between

the state and grassroots communities;
• the establishment of a participatory monitoring and evaluation system.

EVALUATION SYSTEM

In order to respond to society’s demands and establish priorities for action and allo-
cation of resources, the state needs a constant incoming flow of ‘manageable’infor-
mation. Consequently, it needs constant diagnosis of the development strategies at
the macro level. To this end most of them depend on institutional information or
opinion surveys and polls. Unfortunately, none of these sources of information pro-
vide manageable information. These measuring instruments only provide results in
the long-term and so cannot be used to correct errors as they are committed in the
implementation phase of a project. Nor do they serve to systematize or establish
models of ‘wise practice’. Opinion surveys and polls only provide a ‘snap shot’
with wide margins for error. Gathering information is not generally considered as
an essential element in the relationship between the state and the general public.
Thus the link between decision, action and participation is not established.

A participatory evaluation and monitoring system complemented with a perma-
nent two-way flow of information, represents the only viable solution, for it covers
two essential aspects:
1. analysis of participation (quantitative information)
2. analysis of social initiative and satisfaction (qualitative information)

A part i c i p at o ry monitoring and eva l u ation system has to be designed as a holis-
tic solution to info rm ation and commu n i c ation needs ap p ra i s a l , wh i ch can only be
b e n e ficial to all: the official sector, s o c i e t y, the private sector and associat i o n s
i nvo l ved in development wo rk (see Fi g u re on p. 33).

The structure and modus operandi of an evaluation system is adapted to the vol-
ume of activities that it covers (from integrated sustainable coastal management to
national projects). It is important, however, to suggest a few general guidelines:

In the first place, the system’s configuration. It will have to include representa-
tives of the state as well as of the grassroots communities, private sector and inter-
national cooperation institutions. Each will have a specific role in the design of the
system’s modus operandi, as well as in the collection and processing of informa-
tion. Furt h e rm o re their interests have to be re flected in the pre s e n t ation of the
results.
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The impact criteria (or success criteria) have to be validated by all the stake-
holders. Empirical elaboration of indicators of success has proved inadequate to
analyze real situations, considering that the communities’ immediate environment
is ignored. Nor does it take into consideration the multiple and complex relation-
ships among the different stakeholders. 

The collection of information should be a continuous process whose ownership
should be placed with the grassroots communities on the basis of the above-men-
tioned validated impact criteria. Representative community networks for gathering
survey information could be a solution.

The systematization of information . Wise practices are essential to create mod-
els for further application in other circumstances and other contexts. The process of
evaluation-systematization-decision establishes quality norms that can be used in
other projects. Systematization is necessary to allow standards of excellence to be
compared across projects.

There are also three processes that can be derived from the proposed participa-
tory evaluation and monitoring system (see Figure on p. 33):
1. Evaluation-decision-action is a key communication process to account for the

repercussions of policies at the level of the state or other institutions. It refers
to actions that directly affect the social, economic and political environment or
have macro-economic repercussions which require more than administrative
decisions.

2. Evaluation-action-information is a shortcut to introduce corrective action in
the short term to avoid loss of or poor use of human and material resources.
This circuit offers a permanent feedback loop to the state and concerned insti-
tutions (national and international), enabling them to take immediate correc-
tive measures when needed and in some cases to carry out emergency infor-
mation exercises.

3. Evaluation-participation-proposal. This process refers to constant feedback to
the community to provide it with elements for reflection and action. It is neces-
sary to establish parameters for the appraisal of the communities within the
national context. In this case the evaluation system will provide manageable
information to the communities to enable them to formulate their proposals in
a wider context that takes into consideration the needs and aspirations of other
communities.

In conclusion, the participatory monitoring and evaluation system’s objective is not
only to passively measure the impact of development strategies and projects, but to
serve as a constant monitoring system that will provide early indications of any
problems. It will moreover feed a chain of analysis for decision-making and action.

PARTICIPATORY ORGANIZATION

Although proposals relative to structural questions for the establishment of the sys-
tem will be discussed case by case and project by project, what is important is to
establish the ownership of the initiatives within a participatory context. To improve
popular participation in the achievement of the wide range of objectives defined in
integrated sustainable coastal management strategies and projects the educational
processes mentioned previously need to be rooted in the intrinsic quality of com-
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municational skills. It is therefore necessary to link participatory communication
with education and all those actions which contribute to valorize endogenous cul-
tures and integrate them into the overall decision-making processes and into the
design of development strategies.

With regard to the opportunity for dynamic participation, we need to know what
is the capacity of society to participate in macro activities and what other institu-
tional alternatives to communication and popular participation exist within a par-
ticipatory process.

Society’s decoding of messages (actions and information) from the official sec-
tor are made through its own measuring instruments which are conditioned by the
s t ru ggles of the va rious communities in terms of cultura l , economic and social
power. The state must therefore be conscious of the need to interact directly with
the communities and their representatives in a spirit of equality.

The first task in the preparation of communities for the elaboration of their own
vehicles of expression and communication, must include the recovery and aware-
ness of its cultural- historical heritage in order to be able to place the community
in a context of real participation. Moreover, this task must include the identifica-
tion and prioritization of the community’s needs in its cultural context. This is a
condition if one wants to be able to evaluate and answer the state proposal to share
its same codes in order to avoid the misunderstandings that has been the norm of
the state-society relationship.

The information and communication strategic framework should therefore be
placed to make use of the mass media, institutional information structures, the pri-
vate sector as well as the concerned communities. It would be structured as bot-
tom-up process with the participation of the agents of the state in the field as well
as the communities.
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Diagram for the information, communication and evaluation with regards to participation.



DEVELOPMENT OBJECTIVES

- To optimize and rat i o n a l i ze the stat e ’s and
n ational and intern ational institutions’
resources throughout the involvement of the
general public in integrated sustainable coas-
tal management (ISCM) projects.

- To optimize the national re s o u rces devo t e d
to ISCM through the establishment of sys-
tems of participatory evaluation that ensure
t h at the social and economic deve l o p m e n t
needs of the coastal areas of the region are
met in the most efficient way.

- To enable society’s participation at large in
the national decision-making process to
achieve its increased participation in efforts
of endogenous development.

- To develop a dynamic for part i c i p at i o n
through the stimulation of new forms of exp-
ression on the part of local communities.

- To re t ri eve the cultura l - h i s t o ric heri t age of
the communities allowing a revalorization of
their identities and there fo re their action
within the context of these projects.

IMMEDIATE OBJECTIVES, RESULTS AND ACTIVITIES

Objective 1
To improve human and technical re s o u rces of
national institutions through education and ratio-
nalization.
Result 1.1. Capacity building in part i c i p at i o n
techniques.

A c t iv i t y 1.1.1. Wo rkshops and tra i n i n g
c o u rses in part i c i p at o ry commu n i c at i o n ,
m o b i l i z ation of people to part i c i p ate in
social and economic development pro j e c t
activities.
Activity 1.1.2. Technical assistance to com-
munities to establish fi rst contacts betwe e n
state agents, leaders of popular organizations
and community leaders as well as to esta-
blish fora for discussions and meetings.

R e s u l t 1.2. Orga n i z ation of a national info rm a-
tion system that concentrates talents and financial
resources to substantially increase the quality and
quantity of development information.

Activity 1.2.1. Technical assistance to design
a common plan for the coordination of pro-
jects.
A c t iv i t y 1.2.2. Te chnical assistance to dra f t
flow diagrams of the system.
Activity 1.2.3. Training of project personnel
on working and coordination methods with
entities responsible for the project’s manage-
ment of info rm ation sources; looking at
m e chanisms for gat h e ring and pro c e s s i n g
information and the criteria for editing and
distributing information.
A c t ivity 1.2.4. Elab o ration of a mu l t i m e d i a
s u p p o rt plan (ra d i o , p re s s , t e l evision) to
maximize the impact of, and propagate, dev-
elopment information campaigns.

Objective 2
I m p rovement of mechanisms for analysing the
social impact of strat egi e s , plans and deve l o p-
ment projects to ensure that the social and eco-
nomic development needs of the countries of the
region are met in the most efficient manner.
Result 2.1. Creation of a participatory evaluation
model specific to ISCM.

Activity 2.1.1. Elaboration of indicators and
c ri t e ria of success for development stra-
tegies, activities and projects in cooperation
with representatives of the state, public and
private organizations and representatives and
members of the popular organizations invol-
ved.
Activity 2.1.2. Elaboration of materials desi-
gned for permanent surveys and for making
use of info rm ation re c e ived from popular
initiatives.
Activity 2.1.3. Computerization of the orga-
nization(s) responsible for analyzing survey
data and applying success criteria to the pro-
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j e c t s , with a view to optimizing re s o u rc e s
and making project eva l u ation more com-
plete.
Activity 2.1.4. Elaboration and adaptation of
software for information processing.
A c t iv i t y 2.1.5. A d ap t ation of info rm at i o n
p rocessing interfaces for use by orga-
n i z ations re s p o n s i ble for carrying out cor-
rective strategies and actions.
A c t ivity 2.1.6. Elab o ration of manuals and
p ro c e d u res for processing and ex ch a n gi n g
information.

R e s u l t 2.2. Systemat i z ation of info rm ation on
selected actions and projects to facilitate its appli-
cation, extension or generalization and to estab-
lish standards of excellence.

A c t iv i t y 2.2.1. Establishment of a re l at i o n a l
data base enabling the exploitation of infor-
mation and experience acquired in projects.
A c t ivity 2.2.2. Publ i c ation of the results of
successful ex p e riences to info rm leaders ,
professionals and project officers of the pos-
sibilities of applying appropriate methodolo-
gies.
Activity 2.2.3. Development of data bases on
projects. Elaboration of a data base designed
to provide a detailed follow-up to each pro-
ject.
A c t ivity 2.2.4. Constitution of an automat i c
i n t e ra c t ive netwo rk for the info rm ation of
i n t e rested orga n i z ations on the adap t at i o n
and application of experiences.
A c t ivity 2.2.5. Elab o ration of proposals fo r
the compatibility of equipment (optional),
h a rm o n i z ation of wo rk methods and fo rm s
of cooperation in the access and processing
of info rm ation among the va rious integra l
units of the computer network.

Objective 3
D evelop community orga n i z ations and the pri-
vate sector to maximize their part i c i p ation in
ISCM.
Result 3.1. Development of a social dynamic for
participation.

A c t iv i t y 3.1.1. Wo rkshops for commu n i t y
l e a d e rs to encourage cultura l - h i s t o ric re c o-
very of the communities by the communities.
Activity 3.1.2. Organization of participatory
c o m munity wo rkshops to train commu n i t y
leaders and the private sector in participatory
communication.
A c t iv i t y 3.1.3. Cre ation of info rm at i o n
o ffices and community orga n i z ations made
up of members of the commu n i t i e s , s t at e
agents and the private sector to enable all
p a rt n e rs to conduct ex t e rnal and intern a l
communication activities.

Objective 4
Development of new forms of expression for the
c o m munities invo l ved in economic and social
development.
Result 4.1. Pa rt i c i p ation of interested com-
munities in development activities and pro j e c t s .

A c t iv i t y 4.1.1. Establishment of mech a n i s m s
of part i c i p at o ry eva l u ation and system-
at i z ation and of transmission ch a n n e l s
t owa rds the commu n i t i e s ’ own concerns and
t owa rds the stat e.
A c t ivity 4.1.2. Consultation with local orga-
n i z ations dire c t ly linked with deve l o p m e n t
a c t iv i t i e s , the state and ex t e rnal cooperat i o n
age n c i e s .
A c t ivity 4.1.3. Set up a mechanism of local
p a rt i c i p at o ry commu n i c ation (printed mat-
t e r, c o m munity radio and audiovisuals) with
the support of nat i o n a l , regional and local
media for promotion and development acti-
vities.

Objective 5
Recovery of the historic-cultural heritage of the
communities.
Result 5.1. Revalorization of community identity
and its role in the national community

Activity 5.1.1. Organization of socially pro-
ductive workshops.
A c t iv i t y 5.1.2. Orga n i z ation of leaders h i p
and communication drama workshops.
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SU M M A RY

A f ri c a ’s coastal regions are held back by many
t h i n g s , s u ch as deteri o ration of the coastal env i-
ro n m e n t , d e cline in the quality of life of local peo-
p l e, ex c e s s ive use of nat u ral re s o u rc e s , water pol-
l u t i o n , falling pro d u c t ivity and diminishing
b i o d ive rs i t y. This paper will cite va rious ex a m p l e s
to show the part that higher level instruction –
t h rough educat i o n , t ra i n i n g, re s e a rch and commu-
n i c ation – can play in promoting the sustainabl e
d evelopment of the continent’s coastal regions and
small islands.

E d u c ation and training seem essential if we
want individuals and communities to grasp the
c o m p l exity of the env i ronment and coastal regi o n s
in part i c u l a r. The complexity arises from their
p hy s i c a l , b i o l ogi c a l , s o c i a l , economic and cultura l
ch a ra c t e ristics. Ap p lying sustainable deve l o p m e n t
policies in coastal regions means coming up with
multi- or cro s s - d i s c i p l i n a ry ap p ro a ches to deve l o p-
ing human re s o u rc e s , taking into account the dif-
fe rent cultural fa c t o rs and the re q u i rements of fa i r
and rational ecological deve l o p m e n t .

The Cheikh Anta Diop Unive rsity set up a
C h a i r in integrated management and sustainabl e
d evelopment in coastal regions and small islands
on the initiat ive of UNESCO’s CSI plat fo rm. Th e
Chair deals with aspects of sustainable deve l o p-
ment backed up by pilot projects in the fi e l d. Th e
c ro s s - d i s c i p l i n a ry ap p ro a ch has been stre s s e d
with cours e s , s e m i n a rs and instruction cove ri n g
not just nat u ral sciences but also social sciences,
the humanities, l aw, economics and anthro p o l ogy.
The practical wo rk (remote sensing, use of ge o-
graphical info rm ation systems (GIS), bu i l d i n g
computer models) and the field re s e a rch , cl o s e ly
re l ated to the pilot pro j e c t s , h ave highlighted the

aspect of s u s t a i n able development of coastal
regi o n s .

The Chair encourages dialogue between not
o n ly ex p e rts in marine and coastal env i ro n m e n t , bu t
also manage rs , d e c i s i o n - m a ke rs and non-gove rn-
mental orga n i z ations (NGOs). Using this integrat e d
and novel ap p ro a ch , the Chair wants to stre n g t h e n ,
at student leve l ,p e o p l e ’s understanding of the com-
p l ex re l ationship between socio-economic deve l o p-
ment and sustainable development of coastal
regions. Coastal commu n i t i e s , along with local
o fficials and other parties invo l ve d, a re associat e d
with field programmes through pilot-projects. Wi t h
this ap p ro a ch , wh i ch invo l ves implementing inter-
s e c t o ral plans, s u s t a i n able and fair solutions can be
wo rked out with the local people, who of course are
the main benefi c i a ries of the re s e a rch results. 

The lessons drawn from field wo rk have led to
a constant concern among a ra n ge of re s e a rch e rs ,
students and administrat o rs : the need to wo rk out a
list of ‘wise pra c t i c e s ’ in the interests of sustainabl e
d evelopment and management of the coastal env i-
ronment and its nat u ral and cultural re s o u rc e s .

A few examples of topics, s u ggested by teach e r-
re s e a rch e rs and the Chair’s students as pilot pro-
jects in the coastal regions of Senega l , will show
wh at I mean. These are :
- The Saloum Estuary and mangrove wh e re

re s e a rch e rs and students from the Chair wo rk
with the local population on integrated mana-
gement of the biosphere re s e rve and on rep a i-
ring damaged coastal ecosystems.

- The suburban coastal area of Ye u m b e u l , wh e re
the focus is on nitrate pollution, water quality
and improving the hy giene and health of the
local people. The wo rk is being done in
a s s o c i ation with hy d ro l ogists and ep i d e-
m i ol ogi s t s , the NGO Env i ronment and
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D evelopment– Gra s s roots Economy (ENDA -
E C O P O P ) , the local population and the
C o m munity Centre for Ap p ro p ri ate Te ch-
n o l ogy in Health (CCTAS). We are now
t rying to pre s e n t , as part of this re s e a rch
i nvolving students from the Chair, some pra c-
tical solutions wh i ch can illustrate ‘wise pra c-
t i c e s ’ in the sustainable management of the
Yeumbeul env i ro n m e n t , at the same time as
t rying to improve things using local rat h e r
than outside re s o u rces (tests are under way
for a project to re m ove nitrate pollution using
local mat e ri a l s ) .

- The village and island of Yo ff, with a focus on
re s e a rch into biodive rsity and into nat u re
c o n s e rvation using local know l e d ge and cul-
t u ral practices. Encouraging results have been
obtained in the area of biodive rs i t y, c u l t u ra l
d ive rsity and sustainable development of
coastal regions. Yo ff is an opportunity to high-
light wise practices. 

Wise practices (sometimes called ‘best pra c t i c e s ’ )
implies that lessons learned from projects in
coastal regions and small islands can lead to sus-
t a i n able development pra c t i c e s , so the question of
c o m mu n i c ation is ex t re m e ly important. It wo u l d
seem hard to wo rk any wh e re without ap p ro p ri at e
c o m mu n i c ation with local people to convey the
most suitable message to encourage sustainabl e
m a n agement practices. The main thing is to ra i s e
awa reness and help local people understand the
p ro blems better.

Examples of ‘wise practices in sustainabl e
m a n agement of coastal regi o n s ’ i n clude the
re h ab i l i t ation of damaged ecosystems in some
e s t u a ries and deltas in Senegal wh e re the local
p o p u l ation uses the mangroves as a source of
fi rewood and building mat e ri a l , as a good place
to grow ri c e, and for many other purposes. A dd
to this the effects of desert i fi c ation wh i ch have
a fflicted Senegal for more than 20 ye a rs and
s e ri o u s ly affected its env i ronment and it is easy
to see that the mangrove ecosystem along the
c o u n t ry ’s entire south coast has been badly
d a m aged by a combination of nat u ral fo rc e s
( s a l i n ation of water and soil, a c i d i fi c ation of
the subsoil) and human actions.

So how do we re s t o re these special and vulner-

able ecosystems by wo rking cl o s e ly with the local
p o p u l ation? Va rious ex p e ri m e n t s , s p o n s o red by
the Chair and by re s e a rch progra m m e s , h ave been
l a u n ched both in the lab o rat o ry and in the fi e l d.
The aim is to see how far the results in parts of the
m a n grove (including re fo re s t ation tests) can be
passed on to the local people concern e d.

It has become clear that sustainable manage-
ment of ecosystems must invo l ve local people
and commu n i t i e s , if only to ensure long-term
fo l l ow-up of effo rts to re s t o re such ecosystems,
at least in the case of the mangroves. A l s o , t h e
need to re h ab i l i t ate these env i ronments must be
u n d e rstood from the beginning by the local pop-
u l at i o n , wh i ch means wo rking out suitable com-
mu n i c ation plans.

So from the start of our re s e a rch progra m m e s ,
we have had lengthy discussions with local people
and community groups who have grasped the need
for such re h ab i l i t ation. Local people alre a dy know
wh at the mangrove ecosystems are fo r. But now
t h ey can understand better all the adva n t ages they
can obtain from them and there fo re the need fo r
their re h ab i l i t ation. These are ongoing field ex p e r-
iments involving students and unive rs i t y
re s e a rch e rs. Depending on the re s u l t s , t h ey are
used to illustrate the notion of ‘wise pra c t i c e s ’ .

But we must also remember the need to incor-
p o rate a certain amount of local know l e d ge into
the body of scientific dat a , wh i ch is why anthro-
p o l ogical surveys should be carried out at the same
t i m e. An example is the cultural heri t age aspect of
p re s e rving the heaps of shells, or tumu l i , of the
Saloum Islands, wh i ch have gre at historical and
e nv i ronmental importance and fits in with our con-
c e rns about sustainable management of coastal
e nv i ronments. Th e re are many other ex a m p l e s ,
s u ch as traditional uses of mangrove areas invo l v-
ing the local Diola, Nalou and Baga peoples all
along the coast of West A f ri c a , as far as southern
S i e rra Leone and beyo n d.

These examples show that an integrat e d
re s e a rch - t ra i n i n g - c o m mu n i c ation fo rmula is an
i m p o rtant way to understand and manage better
the nat u ral re s o u rces of coastal regi o n s , taking into
account all the social parties invo l ved – scientists
and re s e a rch e rs , d e c i s i o n - m a ke rs and manage rs ,
local people, local communities and NGOs.
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For those who know it only by name, e q u at o ri a l
Guinea is a small country in central A f ri c a , i n
the middle of the Gulf of Guinea. One of its
p ro blems is that its regions are ve ry scat t e re d.
Th e re are seven islands (Bioko , A n n o b o n ,
C o ri s c o , E l o b ey Gra n d e, E l o b ey Chico,
C o c o t e ro and Pemba) as well as the mainland
t e rri t o ry of Rio Muni. The nort h e rnmost island
of Bioko is 670 km from the one furthest south
( A n n o b o n ) , while the port of Bat a , in Rio Muni,
is 280 km from Malab o , the main town on
B i o ko .

This means that equat o rial Guinea has ex t e n-
s ive coastal regions and small islands. A l s o , as a
d eveloping country, it has huge pro blems com-
mu n i c ating with and administering such are a s .

The country is a big timber ex p o rt e r, wh i ch
puts it at the mercy of the industry ’s market fl u c-
t u ations. The mainland coast is the area most
a ffected by this.

A c c o rding to a United Nations Food and
A gri c u l t u re Orga n i z ation (FAO) study in 1981,
m a n groves cover 20,000 hectares of equat o ri a l
Guinea. But lack of money and trained pers o n-
nel as well as the absence of a broad awa re n e s s
of their economic importance has meant that
these areas have not been deve l o p e d.

These are some of the reasons why my coun-
t ry is interested in the activities of Sustainabl e
I n t egrated Coastal Management (SICOM), a n d
in all UNESCO’s programmes to do with the
e nv i ro n m e n t , small islands and integrated man-
agement of ecosystems.

We also favour drafting an ove rall plan fo r
c o m mu n i c at i o n , e d u c ation and training in
coastal manage m e n t .

Th e re fo re, my country would like to imple-
m e n t , with UNESCO’s help, an intera c t ive com-

mu n i c ation programme wh i ch would set fo rc e s
in motion resulting in an energetic and intera c-
t ive re l ationship between the va rious social
age n t s , with the help of the media and the
n ational unive rs i t y. The aim would be to
i n c rease the invo l vement of the population and
their commitment to the development pro c e s s
and to ch a n ge the behaviour of people, gro u p s
and communities so as to improve the quality of
l i fe of these individuals and groups. An intera c-
t ive commu n i c ation programme could be a
means of development and social invo l vement in
s u s t a i n able management of equat o rial Guinea’s
coastal regions and small islands.

Th rough its Conservation and Rational Use
of Fo rest Ecosystems (CUREF) progra m m e, t h e
gove rnment is also committed to drawing up a
plan for cl a s s i fi c ation and rational use of land in
the Rio Muni mainland. The plan outlines a
d e s i rable pat t e rn of land use based on biologi c a l ,
p hy s i c a l , t e ch n i c a l , economic and socio-cultura l
c ri t e ri a , as well as on the gove rn m e n t ’s policies
c o n c e rning ru ral deve l o p m e n t , timber pro d u c-
tion and pre s e rvation of fo rest ecosystems.

E nv i ronmental training is provided at the
n ational unive rsity with courses to train skilled
p u blic health wo rke rs and fo re s t ry ex p e rt s .
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IN T R O D U C T I O N

In the business of protecting the env i ronment and
p romoting sustainable deve l o p m e n t , e s p e c i a l ly in
coastal regions and small islands, e d u c ation and
c o m mu n i c ation are the most neglected aspects.
M a ny projects link the physical state of the land and
coastal and marine areas and the ecosystem with
the aim of helping the growing population of such
regions (two - t h i rds of the wo rl d ’s populat i o n )
a ch i eve sustainable development through thought-
ful and efficient use of the wo rl d ’s continental shelf
m a rine re s o u rces. But commu n i c ation and educa-
tion have not been emphasized enough by intern a-
tional orga n i z ations. 

UNESCO has stressed the need for integrat e d
m a n agement of coastal regions and small islands by
noting the disruption caused by the sharp incre a s e
over the past century in the population of coastal
regions and the destruction of the re s o u rces wh i ch
d rew people there in the fi rst place. Such an obser-
vation raises questions about human re s p o n s i b i l i t y
and how the damage might be rep a i red by ch a n gi n g
p e o p l e ’s behav i o u r, h ab i t s , attitudes and know l-
e d ge.

In this pap e r, I want to show fi rst the part playe d
by commu n i c ation in making people awa re of
coastal pro blems and then ways to increase know l-
e d ge and encourage new va l u e s , along with know -
h ow and the desire to be invo l ve d. This is essential
for sustainable development through IEC and its
planned ap p ro a ch , wh i ch has the adva n t age of com-
bining commu n i c ation and educational ap p ro a ch e s ,
as well as teach i n g.

I shall also argue that a composite model incl u d-
ing teaching as part of an education plan is like ly to
p roduce better results than one wh e re there is a ve ry
s h a rp divide between commu n i c ation and teach i n g,
as far as effo rts to get local people more invo l ved in

s u s t a i n able development are concern e d. Draw i n g
up fo rmal or perm a n e n t ly info rmal teaching pro-
grammes is only fe a s i ble or suitable if they are part
of an ove rall programme of sustainable deve l o p-
ment in coastal regions and small islands.

1.  CO M M U N I C AT I O N F O R L O C A L AWA R E N E S S

H i s t o ri c a l ly and theore t i c a l ly, c o m mu n i c at i o n
appeared around 1995 as one of the main axes of
the environment. The others are sustainable devel-
opment, sustainable consumption (the responsibil-
ity of consumers and how to make them so), plan-
ning and the state of ecosystems and local people.
C o m mu n i c ation was presented as a tetra h e d ro n ,
with each of its four sides a main axis (Vigneron
and Francisco, 1998). ‘Increasing restrictions to a
maximum produces a barycentric area which takes
the diffe rent re s t rictions into account,’ with the
base (commu n i c ation) ensuring the tetra h e d ro n ’s
stability.

So the notions of env i ronmental commu n i c at i o n
and then IEC gra d u a l ly developed as indispensabl e
ways to invo l ve local people and get them to part i c-
i p ate in wo rking towa rds wh at is usually an
i m p rovement in their standard of liv i n g.

The invention of environmental
communication
Environmental communication emerged from the
notion of ‘ green commu n i c at i o n ’ thought up by
Thierry Libaert in 1992; although Paul Debacker
discussed it in his book Le Management Ve rt
(Green Management) in the same year. The book
included so-called green management in a firm’s
ove rall planning. Libaert did the same, d e fi n i n g
environmental communication as:
- p rotecting the env i ro n m e n t ;
- t e a ching people about the env i ro n m e n t ;
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- p u blicity campaigns to mobilize people on
e nv i ronmental issues;

S u ch commu n i c ation must take into account:
- the state of public opinion;
- the strat egic aim of the message commu n i c at e d ;
- d e finition of the target audience;
- the goals of commu n i c at i o n ;
- the message and the means to convey it;
- h ow measures deve l o p .
On this basis, Vi g n e ron and Francisco came up
with wh at they called the ‘ten commandments’
of env i ronmental commu n i c at i o n .
i . E nv i ronmental commu n i c ation must take

the complexity of the env i ronment into
a c c o u n t , e s p e c i a l ly the number of people
i nvo l ve d, their status and the nat u re of the
re s o u rces wh i ch define and drive human
e c o s y s t e m s .

i i . The individual is the vital element in env i-
ronmental commu n i c ation. Social models
a re ove rri dden by cultural identities wh i ch
link each person to his env i ro n m e n t .

i i i . E nv i ronmental commu n i c ation seeks to
i nvo l ve the individual and relies on neigh-
bourhood or even door-to-door commu n i c a-
tion. It uses dialog u e, p a rt i c i p ationand part-
n e rs h i p .

iv. The final effe c t iveness of env i ro n m e n t a l
c o m mu n i c ation is judged by a perm a n e n t
ch a n ge in individual behav i o u r. The modern
social trend towa rds individualism cuts
people off from their bearings and their
m e m b e rship of social groups wh i ch means
their behaviour is crucial in protecting the
e nv i ro n m e n t .

v. Time is essential for env i ronmental com-
mu n i c at i o n , to allow people to re c o n s i d e r
and ch a n ge their attitude towa rds the env i-
ronment. Because this takes place ove r
ye a rs , m e m o ry plays an important part in it,
as a link between the past, the present and
the future. Events are only important if they
can be incorp o rated in a long-term strat egy.

v i . Inside a fi rm , i n t e rnal commu n i c ation used
in staff management defines env i ro n m e n t a l
c o m mu n i c at i o n .

v i i . Eco-tools (product lab e l i n g, e c o l ogi c a l
i nve n t o ri e s , p rojects and ch a rt e rs concern i n g

the env i ronment) wh i ch re ly on volunteer wo r-
ke rs are the tech n o l ogical part of env-
i ronmental commu n i c ation. Th ey also fit in
with the growth of individualism by giv i n g
e a ch partner a re fe rence and a guarantee of the
quality of a product or serv i c e.

v i i i . E nv i ronmental commu n i c ation ch a n ges how
societies wo rk , with intera c t ive netwo rks rep l a-
cing hiera rchical py ra m i d s .

i x . The role of education is constantly emphasize d
in env i ronmental commu n i c ation. The beha-
viour of tomorrow ’s citizens is shaped by their
e d u c at i o n .

x . R e fe rence to ethics enables people invo l ved in
the env i ronment to re l ate its local manage m e n t
to the stability of the global env i ronment. Eco-
c i t i zenship arises from the need for each per-
son to choose a morality based on unive rs a l
values and a code of conduct to behave as a re s-
p o n s i ble consumer. Eco-citize n s h i p , e nv i ro n-
m e n t , s u s t a i n able development and citize n - ru n
o rga n i z ations are the basis of a new mora l i t y,
wh i ch includes and completes env i ro n m e n t a l
c o m mu n i c at i o n .

In this spiri t , the UN Po p u l ation Fund, at the end of
the 1980s, e n c o u raged the idea of IEC in its pro-
grammes. 

Role of info rm at i o n , e d u c ation 
and commu n i c at i o n
Although a central part of a population progra m m e,
the limitations of IEC often make it a weak point.
IEC is an action programme with three part s :

I n fo rm at i o n
The aim is to provide easy access for all sectors of
the population to know l e d ge like ly to improve their
l ives and fight mistaken beliefs or ru m o u rs wh i ch
m ay adve rs e ly influence people’s attitudes and
b e h av i o u r. Info rm ation is often provided ve rt i c a l ly
c o rresponding to the Shannonian linear com-
mu n i c ation model wh i ch fa c i l i t ates sending dat a
and know l e d ge from a transmitter to a re c e ive r
t h rough a ch a n n e l .

E d u c at i o n
Te a ching is conveying know l e d ge, but educat i o n
aims at intellectual grow t h , along with phy s i c a l ,
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m o ral and aesthetic tra i n i n g. It includes eve ry t h i n g
t h at influences people throughout their life – t h i n g s
t h at come from their fa m i ly, s chool or job, m a s s
c o m mu n i c at i o n s , re l i gi o u s , e c o n o m i c, social and
political institutions wh i ch they are part of.

C o m mu n i c at i o n. Commu n i c ation is a process of
a c t ive and intera c t ive ex ch a n ge between one or
m o re tra n s m i t t e rs and seve ral re c e ive rs with the
aim of getting people to adopt desirable and re c-
ommended attitudes and behav i o u r. Va rious meth-
o d s , l i n g u i s t i c, c o m p u t e r, p e rs o n - t o - p e rs o n , can be
u s e d. 

IEC invo l ves a wide ra n ge of action: the defi n i-
tion of a people’s socio-cultural identity (their
k n ow l e d ge, at t i t u d e s , p ra c t i c e s , b e l i e f s , assets and
l i m i t ations); the conception and execution of social
c o m mu n i c ation programmes; the production and
use of teaching mat e rials and the spread of mes-
s ages to persuade the population to ch a n ge hab i t s ,
at t i t u d e s , beliefs and practices that are considere d
u n s u i t able or harmful to sustainable deve l o p m e n t .

The IEC ap p ro a ch highlights: the aims of each
s e c t o r, the institutional fra m ewo rk in wh i ch the
a c t ivity takes place, the programmes carried out,
and the assets and limitations of such progra m m e s .

Aims of each sector
Two kinds of pro blems have to be tackled in
coastal regions and small islands: a) those con-
nected to ge ograp hy, and b) those caused by
human activ i t y.
a ) The ge o p hysical situation of many small, p o o r

island states puts them at the mercy of we at h e r
c o n d i t i o n s , t h at invo l ve the state of rive rs and
the sea, it also means they have tro u ble tap-
ping water sources and conserving it effi-
c i e n t ly.

b ) Human action includes dre d ging estuaries and
building dams and irri gation systems wh i ch
m ay then dep rive such areas of the silt and
sediment re q u i red to fight nat u ral erosion and
m ay also destroy fishing areas or prevent fi s h
m i gration. Defo re s t ation upstre a m , by causing
e s t u a ries to silt up, m ay bl o ck port s , wh i ch
re q u i re frequent and costly dre d gi n g, as in
D o u a l a , in Cameroon. Untre ated wa s t ewat e r
piped into the sea cre ates unhealthy bat h i n g

conditions and encourages the growth of sea-
we e d, wh i ch absorbs ox y gen in the wat e r,
killing fish and other marine life.

The ove rall aim of IEC is to co-o rd i n ate the activ-
ity of the parties invo l ved in coastal development –
s u ch as industrial fi s h e rs , businessmen and age n t s ,
water board s , local authorities and housing and
waste disposal officials – towa rds the goal of inte-
grated management of coastal regions. In this, I E C
is best fo r :
- setting up interaction between parties that

h ave to wo rk toge t h e r, c o-o rd i n ating them
within a stru c t u re wh i ch will guide and dire c t
their activity so as to avoid the confusion seen
in countries and regions without such a stru c-
t u re. Often IEC activity is wat e red down in a
c o u n t ry programme amid the multitude of
p rojects being pushed by va rious parties with
o p p o s i n g, c o n t ra d i c t o ry or even hostile inter-
ests. The risk of this is gre atest when things
a re seen from a broad social and regi o n a l
angle; 

- wo rking out campaign strat egies and arg u-
ments aimed at va rious groups (such as
wo m e n , the private sector, gove rnment offi-
c i a l s , young people and community associa-
tions) in each coastal or island state to
e n c o u rage people to ch a n ge their behav i o u r
and attitudes to fit in with sustainable deve-
lopment. 

Institutional fra m ewo rk
These day s , U N E S C O ’s policy towa rds coastal
regions and small islands is a clear step fo r wa rd
t owa rds ach i eving these aims. But we need to go
b eyond that and come up with a global pro-
gra m m e, wh i ch builds a stru c t u re in each country
and island to co-o rd i n ate activities and intere s t e d
p a rties affected by the pro blem of sustainabl e
coastal development. Setting up neighbourhood
c o m mu n i c at i o n , wh i ch re c og n i zes people’s cul-
t u re, re q u i res institutions that will be accepted by
c o m mu n i t i e s , thus legitimizing their activ i t y.
S u ch institutions must be basically national and
i n clude all the local bodies wh i ch will be
i nvo l ved in carrying out the programmes con-
c e ived at an intern ational level and implemented
at national leve l .



P rogrammes carried out
A c t ivity will be concentrated in the fo l l owing sec-
t o rs :
- Making people awa re of water pro bl e m s .

UNESCO rep o rts that ve ry few people in
small island states know mu ch about wat e r
re s o u rce pro blems. Demand for water is
sometimes unre a s o n able as demand rises in
wo rsening drought conditions. Th e re is a need
to ch a n ge ingrained cultural habits. Howeve r,
the re l at ive smallness of an island and the
u n d i s p e rsed nat u re of its population make
e d u c ation and raising public awa reness easier.

- A greements between islands to pool their
ex p e rience and technical know l e d ge ab o u t
h ow to manage fresh water supplies. Seve ra l
s u ch accords alre a dy exist. Some go beyo n d
just islands to include developed countries as
p a rt of bilat e ral and mu l t i l at e ral aid. Many
p rojects to improve water supply have been
s u c c e s s f u l ly completed in the Cari bb e a n
( f rom 1979) and the Pa c i fic (from 1986).
B roader and more permanent progra m m e s
must now be drawn up. 

- The point made in 1993 by Michel Ogri ze k
t h at building a dam, a port or a motorway can
d a m age the env i ronment and arouse the oppo-
sition of ecological groups and local offi c i a l s .
E a ch project of this kind needs to take env i-
ronmental concerns into account because the
e ffects of such projects can be harmful. 

Assets and limitations of progra m m e s
M a ny projects around the wo rld aimed at benefi t-
ing people lack a fi rm sociological basis. Th ey are
implemented without a feasibility study, w i t h o u t
taking cultural diffe rences into account or eve n
ch e cking whether they make sense. Th ey are often
fo l l owed by bigger programmes that are equally
i l l - c o n c e ive d. Sometimes it is a matter of placat i n g
bu re a u c rats by making them feel important and
c o nvincing vo t e rs that politicians are doing some-
t h i n g.

S u s t a i n able development projects in coastal
regions and small islands have been called into
question by UNESCO’s observations on the diffi-
culty of gat h e ring data on the situat i o n , wh e t h e r
about lack of water or how far the env i ronment has

been damaged by ge o p hysical or human action.
No commu n i c ation wo rk is possible unless we
fi rst look at how local people see themselves in
their surroundings as manifested by their
b e h av i o u r, b e l i e f s , attitudes and habits. The pro-
cess of commu n i c ation is not the action of a sub-
ject (humans) on an object (the env i ronment) bu t
of a subject (humans) on the perc eptions other
humans have of themselve s , as shown by their
b e h av i o u r. Commu n i c ation is not about rep a i ri n g
the damage humans have done to nat u re, but ab o u t
p e rsuading humans to stop harming it thro u g h
ch a n ging the way they look at it.

C o m mu n i c ation has its own limitat i o n s , just as
e d u c ation has in re s e rving to schools the re s p o n s i-
bility for imparting know l e d ge at a time wh e n
mass commu n i c ations are competing fi e rc e ly with
them. So we need to wo rk out a composite model
with teaching again as part of the education sec-
tion of IEC.

MI X E D N AT U R E O F T H E I N F O R M AT I O N-E D U C AT I O N-
C O M M U N I C AT I O N M O D E L

The design of the Te chnical Wo rkshop to study the
role of commu n i c ation and education show s
cl e a rly that these subjects do not have to be con-
n e c t e d. Th ey can be completely indep e n d e n t , c o m-
p l e m e n t a ry or completely opposed to each other.
This mirro rs the re a l - l i fe distinction betwe e n
s chools and the media, but it also makes them hard
to deal with because of the gre at riva l ry these day s
b e t ween the media and the cl a s s room. Wi t h o u t
going into detail, we just need to remember how
mu ch info rm ation inu n d ates people today – pic-
t u re s , sounds and written matter – wh i ch underc u t s
and throws into question wh at is taught in sch o o l .
Te l ev i s i o n , fi l m s , a dve rt i s i n g, the pre s s , radio and
p o s t e rs have expanded people’s hori zons to the
whole planet, even to the unive rs e : we can now
witness distant events at the ve ry moment they
h appen. The distinction between commu n i c at i o n
and education raises at least two pro bl e m s :
1 . It conflicts with the idea of IEC we have pro-

posed as part of commu n i c ation to encourage
s u s t a i n able development in coastal regi o n s
and small islands. We rega rd teaching as part
of the education component of IEC.
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2 . It makes commu n i c ation and teaching comple-
m e n t a ry only by mental association of the two
c o n c epts because their re a l - l i fe conflict seems
so establ i s h e d.

I think we should consider including teaching in
IEC through monitoring strat egic planning and
looking at a few concrete ex a m p l e s .

1 . S t rat egic planning
I E C ’s strat egic planning respects the spiri t , if not the
l e t t e r, of Vi g n e ron and Fra n c i s c o ’s ‘ten command-
m e n t s ’ of env i ronmental commu n i c ation. It has
e l even stage s :
i ) The aims. To distinguish between ge n e ral and

s p e c i fic goals of the strat egy; 
i i ) The target groups. Four are usually mentioned:

- l e a d e rs , re l i gious fi g u re s , d e c i s i o n -
m a ke rs ;

- c o m munity leaders , social educat o rs ;
- p a rents and other influential fa m i ly 

m e m b e rs ;
- couples and others , s u ch as ve ry yo u n g

m o t h e rs and single wo m e n .
i i i ) The ch a n ges needed for each target group to

a ch i eve the goals of the progra m m e ;
iv ) The key fa c t o rs determining whether or not a

t a rget group part i c i p at e s ;
v ) IEC activities needed to bring about the desire d

ch a n ges (seminars , c a m p a i g n s , a rg u m e n t s ,
e d u c ational talks);

v i ) Ap p ro p ri ate messages and how to make them
d e c i s ive; 

v i i ) The most suitable combination of commu n i c a-
tion ch a n n e l s , s u ch as pre s s , ra d i o , t e l ev i s i o n ,
p o s t e rs , re l i gious or traditional cere m o n i e s , t h e
t h e at re, group discussions, l o bbies; 

v i i i ) The kind of orga n i z ation and management nee-
ded to implement the programme (local, n at i o-
nal and intern ational leve l , i n t egration and
c o o rd i n ation); 

i x ) The cost of the programme; 
x ) The timetable for the programme; 
x i ) Assessment. Things wh i ch must be eliminat e d

or wh i ch can cause the revision or ap p roval of
the strat egy. 

Te a ching fi g u res in the fifth stage as an IEC activ-
i t y. A c c o rding to the pro blem to be solved and the
kind of public targe t e d, it can invo l ve drawing up a

p rogramme of fo rmal teaching or on-the-job or one-
o ff training modules. Such programmes must of
c o u rse mat ch and connect to the strat egic aims, eve n
wh e re diploma education is concern e d, and mu s t
contain all the stages set out ab ove, as well as the
m e s s ages passed by the mass media to a wide ra n ge
of social stru c t u res. 

S t ages (v), (vi) and (vii) ab ove raise the question
of the need to adapt activ i t i e s , m e s s ages and back -
up to the targeted sectors of the population. Radio
m e s s ages are diffe rent from posters and do not aim
at the same audience. So teaching is the ex t e n s i o n
of action directed at a group of people to whom it is
hoped to give responsibility in the fa i rly near future.
E x p e rience in A f rica cl e a rly shows the need to tre at
d i ffe rent activ i t i e s , m e s s ages and target groups in
d i ffe rent way s .

2 . R a n ge of strat egies – concrete ex a m p l e s
Wa rren Pa rker (1997) shows how in South A f ri c a
wh at he calls action media have helped pro m o t e
health educat i o n , the other way round from the lin-
ear commu n i c at i o n - m e s s age - recipient pat t e rn. Th e
action media is an ap p ro a ch that re q u i res the pro-
duction of suitable mat e rial to bring together the
i n t e rests of the commu n i c ator and the target group. 

The method incl u d e s :
- listing the aims of health educat i o n : p reve n t i o n

of A I D S, STDs and unwanted pregnancies in
t e e n age rs and young adults;

- listing homogenous groups in diffe rent ge ogra-
phical are a s , s u ch as sch o o l ch i l d ren and subu r-
ban yo u t h s ;

- c o o p e ration between parties to arra n ge mee-
tings between teach e rs , a d m i n i s t rat o rs and
health wo rke rs ;

- re c ruiting 15 to 20 vo l u n t e e rs to take part in a
s e ries of three-hour seminars with educat i o n a l
groups for high-quality discussions. A c t iv i t i e s
i n clude play, s i n gi n g, s h o rt play s , handing out
c o n t ra c ep t ives and showing how to use them.

D avid Ke rr (1997) rep o rts how plays we re used in
the country areas of Malawi to make people awa re
of the basic re q u i rements for good health. A l o n g
with Fa n dy roy Moyo (1997) in Zimbab we, he con-
cludes that this method had definite adva n t age s :
- u n l i ke other methods, it enables people to learn

while enjoying themselve s ;



- it is easy to incorp o rate local languages and
c u l t u ral aspects such as songs as dances;

- it encourages people to take part in discussions.
But it can also lead to the cultural parties invo l ve d
becoming pro fe s s i o n a l , m a rketing their talents and
p o p u l a rizing their culture in a way that makes it
look ri d i c u l o u s .

Lynn Dalrymple (1997) shows how the A I D S
awa reness programme known as Dramaide has
helped fight the disease in a campaign aimed at
s ch o o l ch i l d ren in South A f rica. The progra m m e
uses ex p re s s ive local fo rms (play s , s o n g s , p o e m s ,
dances and posters) as well as wo rkshops and com-
munity days to build a social movement around the
p e rsonal choice to live a healthy life.

All these examples show the importance of
a d apting the activity and message to the targe t
group. IEC offe rs a pleasant and deep - ro o t e d
m e t h o d, in wh i ch the action media, the theat re and
things like Dramaide can complement serm o n s ,
o fficial speech e s , l egi s l at i o n , special cl i n i c s , e d u c a-
tional discussions and campaigns. Brought toge t h e r
in an institutional fra m ewo rk tailored to each
coastal country or small island, these activities can
p romote sustainable deve l o p m e n t .

CO N C L U S I O N

The argument for a global info rm at i o n , e d u c at i o n
and commu n i c ation plan, with active elements in
e a ch part of the progra m m e, highlights the adva n-
t ages of a mixed model (info rm at i o n - c o m mu n i c a-
t i o n , e d u c at i o n - t e a ching) to promote sustainabl e
d evelopment in coastal regions and small islands. 

The choices ava i l able to such regions in their
fight against the whims of nat u re are ve ry limited
and encourage human interfe rence with the env i-
ronment as part of a quest for quick economic and
political pro fit. The detrimental effect of such activ-
ity on soil quality, f resh water re s o u rc e s , the state of
the sea and the ava i l ability of fish and other mari n e
p roducts calls for a ra n ge of responses. Th ey
i n clude info rm ation (traditional and modern
m e d i a ) , c o m mu n i c ation (info rm ation campaigns
and personal contact) and education (teaching in
s ch o o l s , families and through modern and commu-

nity media), along with a broad combination of
other ch a n n e l s , s u ch as Sunday serm o n s , t ra d i t i o n a l
c e re m o n i e s , m a rke t s , s o n g s , s t o ry - t e l l i n g, p o e m s ,
p l ay s , radio talent contests and street banners , a s
well as arguments tailored to target gro u p s .

Training by colleag u e s , s u ch as women or fi s h-
e rm e n , plus the training of those re s p o n s i ble for car-
rying out an IEC programme is part of the commu-
n i c ation side. But befo re this hap p e n s , i n t e rn at i o n a l
o rga n i z ations need to promote better unders t a n d i n g
of basic data about the behav i o u r, at t i t u d e s , b e l i e f s
and habits of local people, as well as helping to
d evelop means of commu n i c ation in islands to
m a ke the programmes sound plausibl e.
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Everyone these days knows about the economic
and socio-cultural importance of coastal and
m a rine ecosystems. But in most of A f ri c a , t h ey
a re under constant at t a ck as industry deve l o p s
and unthinking use of natural resources increases.
In Cameroon, for example, the coast and sea are
afflicted by serious ecological problems.

S u ch areas are mu ch in demand because of
the copious nat u ral ri ches they contain, so there
a re env i ronmental conflicts over the gat h e ri n g
and use of re s o u rces such as fi s h , o i l , m i n e ra l s ,
timber and fa rm products. Land disputes are
e s p e c i a l ly acute in port cities such as Douala.

The conflicts are usually limited to
C a m e roon itself but sometimes they spill acro s s
n ational bord e rs .

Disputes about maritime pollution are quite
common along the coast of Cameroon. One
example is the confl i c t , in the southwe s t e rn
p rov i n c e, b e t ween the local population and offi-
cials of MINEF and MINEPIA over the use of
chemicals by inshore fi s h e rmen. Another is
b e t ween the we a l t hy people of the province and
the oil companies, wh i ch have polluted the
wat e rs of the Rio del Rey, wh i ch are often used
for domestic purposes. Then there are the ongo-
ing battles involving local fi s h e rmen angry at
l ow prices for their cat ch and the traw l e rs that
sometimes destroy their nets.

The nat u ral re s o u rces themselves are both
ove r- exploited and affected by many kinds of
p o l l u t i o n .

The growth of ports also brings with it sev-
e ral kinds of pollution from the wh a rve s , f ro m
s h i p s , d re d ging operations and from contamina-
tion by urban sewage. 

The main effect of such pollution, and silt
d ep o s i t i o n , is cloudiness of the wat e r, wh i ch
reduces production of phytoplankton. Th e
ocean floor env i ronment is also ch a n ged by
s e d i m e n t a ry deposits and waste mat e ri a l .
Human health is affected too. We have some
foul-smelling beaches wh i ch thre aten the health
of local people because they spread intestinal
diseases like ch o l e ra and hep atitis. Shipping
m ovements and re l ated activity are also sourc e s
of pollution. About a tonne of copper ends up in
the sea eve ry year as a result of big ships
repainting their hulls.

RE C O M M E N D AT I O N S

Human activity is one source of the enorm o u s
amount of mat e rial that gets dumped in the sea.
This includes metals (merc u ry and lead), p h o s-
p h at e s , n i t rat e s , o rganic mat e ri a l , hy d ro c a r b o n s ,
v i ruses and microbes. These chemicals are ve ry
c o n c e n t rated and pollute the marine env i ro n-
ment affecting most seri o u s ly the coastal
e c o s y s t e m , p a rt i c u l a rly estuaries and mangrove
a reas. Fish stocks are part i c u l a rly exposed to
them because 90% of fish live along the coast.

Th e re fo re, the fo l l owing major causes and
instances of pollution should be monitored con-
s t a n t ly :
- coastal development with its tendency to

d e s t roy hab i t at ;
- e u t ro p hy, or ex c e s s ive growth of vege t at i o n

in the water wh i ch kills off animal life ;
- b a c t e rial contamination of seafood and

b e a ch e s ;
- a c c u mu l ation of tar on beach e s ;

IMPORTANCE OF COMMUNICATION AND EDUCATION

IN THE PROTECTION OF COASTAL AND MARINE ECOSYSTEMS

IN CAMEROON

Jacqueline Nkoyok,
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- i n c reasing presence of ch l o ri n ated hy d ro-
carbons in the sea.

If such pollution continu e s , the sea will eve n-
t u a l ly no longer be able to perfo rm its many func-
tions. Thus its protection is ab s o l u t e ly vital to our
s u rv iva l .

P rotection should be based on sustainabl e
d eve l o p m e n t , wh i ch simply means that ex i s t i n g
re s o u rces should be safeg u a rded for future ge n e r-
ations. To do that , we need a global ap p ro a ch and
a ge n e ral view of the future. 

A global ap p ro a ch to protect the marine env i-
ronment means that choices for its pro t e c t i o n
should take into account the good and bad
e ffects of such steps taken in other env i ro n m e n-
tal sectors .

A ge n e ral view of the future means that pro-
t e c t ive measures and marine env i ronmental man-
agement programmes must take heed of ge n e ra l
local env i ronmental pro blems because the sea is
an integrated global system. Thus we need mari n e
e nv i ronmental protection plans based on scien-
t i fic data from specialized institutions such as the
re s e a rch centres in Cameroon and elsewh e re.

The public must be incre a s i n g ly info rmed and
made awa re of the short and long-term harm done
by polluting the sea and should also be invo l ve d
in decision-making along with the authori t i e s .

S u ch an ap p ro a ch has alre a dy borne fru i t :
wh e rever marine env i ronmental protection plans
h ave been drawn up with the help of broad par-
t i c i p at i o n , t h ey have been a success.

Th e re are hard ly any national env i ro n m e n t a l
reg u l ations specifi c a l ly concerning the sea and
coastal regions howeve r. For the moment, t h e i r
o n ly protection under the law lies in the intern a-
tional tre aties wh i ch Cameroon has signed.

These steps could re m e dy the situat i o n :
- l egi s l ation on maritime pollution;
- special measures to protect mangrove eco-

s y s t e m s ;
- s t eps to encourage the kind of deve l o p m e n t

wh i ch does not ex c e s s ive ly harm the env i-
ro n m e n t ;

- making it compulsory to carry out pre l i m i-
n a ry studies on the possible effects of any
a c t ivity like ly to harm coastal areas and
their re s o u rc e s .

IOC Workshop Report No. 165
page 48



This paper does not pretend to answer all the ques-
tions about integrated management of coastal
regi o n s , but it hopes to raise awa re n e s s , as far as
c o m mu n i c ation and education are concern e d, o f
the importance of part i c i p ation in sustainable man-
agement of a coastal env i ro n m e n t .

A f rican societies have their own way of look-
ing at their surroundings wh i ch stre t ches back
t h rough lege n d s , re l i gi o n , o ral tradition and
l o n g - e s t ablished know - h ow. In the We s t , h u m a n
beings aspire to be the ‘ owner and master of
n at u re,’ but in A f ri c a , as Eric Dardel has pointed
o u t , ‘the wo rld is seen as a unity of wh i ch human
beings are an integral part – as individuals are of
a tri b e, as the internal blends in with the ex t e rn a l .
I t ’s a wo rld of part i c i p ation wh e re humans seek
out their likeness in the wo rl d ’s cre at u res and
find themselves by re fe rence to the unive rs e. In
A f ri c a , humans live on through plants and ani-
m a l s , t h rough the earth and the sky, t h rough the
vital spark , wh i ch drives the wind and the stars ,
the sprouting and the mat u ring of things, t h e
tides and the rain. It’s the same life wh i ch they
feel in their own bodies’.

The strength of A f rican countries is the
i nvo l vement of their people in development pro-
grammes. This implies invo l vement in the concep-
tion and execution of a project and in safeg u a rd i n g
its ach i evements. In this re s p e c t , p a rt i c i p ation is at
the heart of integrated sustainable management of
coastal regions. 

To better unders t a n d, we can imagine a situa-
tion in wh i ch commu n i c ation and educat i o n
remain a monopoly of official bodies, with no
rega rd for the eventual benefi c i a ries. Th at wo u l d
m a ke it impossible to ach i eve the set go a l s , mu ch
less inclusion of the benefi c i a ries and long-term
use of the re s o u rc e s .

In the Comoros Islands, for ex a m p l e, t h e
m i n i s t ry of fi s h e ries provided fish aggregat i n g
d evices. But because nobody trained local peo-
ple how to use them pro p e rly, some fi s h e rm e n
u n fastened the equipment to re-use the rope it
c o n t a i n e d. In some coastal village s , h oweve r,
fi s h e rmen orga n i zed themselves indep e n d e n t ly
of the authorities to protect sea turtles and the
ra re coelacanth fish and to oppose pra c t i c e s
wh i ch we re destroying marine re s o u rc e s , s u ch as
the use of fine-mesh nets, poison and dy n a m i t e.

Pa rt i c i p ation provides only adva n t ages and
o p p o rtunities. We must come up with fl ex i bl e
ways to include people, suitable methods of com-
munication, appropriate topics and training meth-
ods and ways to solve the tricky problems which
come with invo l ve m e n t , s u ch as how to make
decisions and how to implement env i ro n m e n t a l
laws and programmes.

But people do not re a l i ze how serious the
problems are. As far as communication and edu-
cation about the environment are concerned, the
main obstacles are:
- i g n o rance of how important the env i ro n-

ment is;
- l a ck of skilled people;
- l a ck of infra s t ru c t u re and funding;
- s h o rt age of teaching equipment and orga n i-

z at i o n ;
- s h o rt age of integrat e d, c o-o rd i n ated pro-

grammes wh i ch are re a s o n abl e, needed and
s u s t a i n abl e ;

- ve ry slow growth of the New Wo rl d
I n fo rm ation Order to replace the pre s e n t
one dominated by powerful We s t e rn socie-
t i e s ;

- ‘ d ep e n d e n c e ’ of A f rican media on those of the
We s t .
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E ve ry country is diffe re n t , h oweve r, so we need to
e n c o u rage re s e a rch and action to understand the
p ro blems better and perfect the means of commu-
n i c ation and education. In the Comoro s , for ex a m-
p l e, it would be ri s ky to re ly on gove rnment insti-
tutions. Local television stations are eve ry wh e re,
but a national station has not yet been set up.
E x p e rience shows that traditional places – village
or town square s , m o s q u e s , Ko ranic schools and
c o m munity centres – are still the best ones fo r
c o m mu n i c ation and education. The goal is a deve l-
opment ap p ro a ch adapted to local socio-cultura l
conditions and based on strengthening cap a c i t i e s .
To do this, we think the pri o rities are to:
- d evelop integrated and intera c t ive com-

mu n i c ation and educat i o n ;
- e n c o u rage the use of local language s , e s p e-

c i a l ly in gra s s roots commu n i c ation and ins-
t ru c t i o n ;

- e m p h a s i ze development of human re s o u rc e s
and awa reness of the importance of the en-
v i ronment and the sustainable management of
n at u ral re s o u rc e s ;

- e n c o u rage the setting up of local and nat i o n a l
media orga n i z ations in A f rica wh i ch are
d ive rs i fi e d, v i able and pro fe s s i o n a l ;

- s t rengthen the capacities of the private sector
and local commu n i t i e s ;

- build netwo rks of commu n i c ation and info r-
m at i o n ;

- reconcile the needs of the env i ronment with
those of the economy (such as tourism) and
e m p l oy m e n t ;

- d evelop socio-cultural fa c t o rs and add
m o d e rn scientific and technical know l e d ge to
t h e m .

I n t egrated management of coastal regions is a
l ab o rious process. The ultimate aim is to consider
a new ap p ro a ch to commu n i c ation and educat i o n
wh i ch allows eve ryo n e, f rom political decision-
m a ke rs and agents of ch a n ge to those who fi n a l ly
b e n e fi t , to be invo l ved in the sustainable integrat e d
m a n agement of coastal regions. The goal should
be to find a good balance between the fo rmal and
i n fo rmal in the field of commu n i c ation and educa-
tion as it applies to the env i ronment. 
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A PILOT PROGRAMME OF THE COMMISSION

OF THE INDIAN OCEAN AND THE EUROPEAN

UNION

The ‘ U n ive rsity of the Indian Ocean’ (UIO) wa s
l a u n ched in Ja nu a ry 1998, fo l l owing a survey and
eva l u ation carried out on the higher education and
re s e a rch capacities existing in the five Member
S t ates of the Indian Ocean Commission (IOC).
The fields in question we re the env i ro n m e n t , m a n-
agement of companies, and new tech n o l ogies. Th e
c o n clusion was that in the member countries –
C o m o ro s , France (Reunion), M a d aga s c a r,
M a u ritius and the Sey chelles – the identified tra i n-
ing needs could be met.

Guiding principles of UIO
- To exploit and enhance the existing potential,

rather than create new structures, and
- To promote regional cooperation in higher

and technical education as a means of facili-
tating regional integration.

How it functions
With its head office located in Reunion (Fra n c e ) ,
UIO is a regional programme financed by the
E u ropean Union and implemented by the Indian
Ocean Commission (IOC). Its A d m i n i s t rat ive
B o a rd, with a ro t ating pre s i d e n cy, also serves as a
s c i e n t i fic adv i s o ry board. The Board ’s members
a re rep re s e n t at ives from the part i c i p ating higher
e d u c ation and re s e a rch institutions of the Member
S t ates plus rep re s e n t at ives of the EU. As we l l ,
n ational correspondents are designated in the IOC
Member State institutions to be re s p o n s i bl e, i n
their re s p e c t ive countri e s , for coord i n ating and
rep resenting UIO’s programme activities and fo r
p roviding the necessary ex p e rt i s e. 

C o o p e rat ive nat u re
The endeavo u rs of UIO in the field of env i ro n-
ment will further synergies with other pro-
gra m m e s , for instance the IOC’s Regi o n a l
E nv i ronment Programme (PRE-COI), as we l l
as with other regional programmes and NGOs
s u ch as Env i ronment and Development in the
Th i rd Wo rld (ENDA). Cooperat ive activ i t i e s
also invo l ve env i ronmental dat abases deve l o p e d
with the support of the AUPELF-UREF and
with Fre n ch cooperat i o n .

PR O G R A M M E O B J E C T I V E S

G e n e ra l
- C o n t ri bute to the development of the mem-

ber countries by enhancing human
re s o u rc e s ;

- I m p rove the competence of both the prov i-
d e rs and the recipients of tra i n i n g.

S p e c i fi c
- D evelop a netwo rk of training and re s e a rch

institutions cooperating in the domains of
the env i ro n m e n t , m a n agement of privat e
e n t e rp ri s e, and new tech n o l ogi e s .

Results expected in UIO’s thre e - year 
pilot phase
- I m p rovement in the info rm ation ex ch a n ge

b e t ween existing establ i s h m e n t s .
- P romotion of access for students and the

p rivate sector to info rm ation on regi o n a l
t raining progra m m e s , to be accomplished
p a rt i c u l a rly through ex ch a n ges of students,
t e a ching staff and re s e a rch e rs .

- H o p e f u l ly, the re i n fo rcement of less-favo u-
red institutions’ c ap a c i t i e s .

UNIVERSITY OF THE INDIAN OCEAN – TRAINING, RESEARCH

AND COMMUNICATION FOR THE ENVIRONMENT

Masséande Allaoui,
University of the Indian Ocean, Reunion, France



PL A N N E D A C T I V I T I E S

Based on a tra n s ve rsal analyses of needs in the
five countries and at the request of the lat t e r,
s p e c i a l i zed and advanced training is being
planned by UIO, in its initial phase and in part-
n e rship with the cooperating institutions, as fo l-
l ow s :
- e nv i ronmental impact studies
- waste water tre at m e n t
- m a n agement of small and medium-size d

fi rm s
- M BA , bilingual (English and Fre n ch )
- u n ive rsity degree in energy and the env i ro n-

m e n t
A special tasking

While results from the afo re-mentioned sur-
vey and eva l u ation indicated that the tra i n i n g
c apacities existed in the regi o n , an effo rt wa s
deemed necessary to develop training progra m-
mes corresponding to the sub-regi o n ’s specifi c
needs. UIO is embarking on a programme of ac-
tions based on certain cri t e ria. The effo rt s
s h o u l d :
- be ap p l i c able to at least three if not all five

c o u n t ri e s ,
- c o n c e n t rate on the development of ex i s t i n g

institutional and human re s o u rce cap a c i t i e s ,
- consider potential future employment as a

p ri o rity fa c t o r,
- focus on activities that can be deve l o p e d

dy n a m i c a l ly and carried out in the medium
t e rm and

- be realistic v i s - a - v i s the bu d get (ap p rox i m a-
t e ly two million Euros) and time limits
( t h ree ye a rs). 

TR A I N I N G E N V I S A G E D

S h o rt and specialized courses 
- Waste water tre at m e n t : 3 we e k s , under the gui-

dance of the Unive rsity of Mauritius. 
- E nv i ronmental impacts: 3 we e k s , guided by

the Unive rsity of A n t a n a n a rivo .
L o n g - t e rm tra i n i n g
- D egree in env i ronmental impacts.
- U n ive rsity diplomas in energy env i ro n m e n t a l

m a n age m e n t , i n cluding urban env i ro n m e n t ;
under the guidance of La Reunion Unive rs i t y.

I n t e r- p rogramme tra i n i n g
B e t ween two IOC progra m m e s : R egi o n a l
E nv i ronment Programme and Regional To u ri s m
P rogra m m e. Subjects to be included are coastal ero-
s i o n , sampling of coastal mat e ri a l s , I C Z M , c o a s t a l
pollution etc.
Special re s e a rch pri o ri t i e s
R e n ewable and altern at ive energies; env i ro n m e n t a l
e c o n o my and compat i b i l i t y.
S t u dy gra n t s
Ava i l able for a limited number of candidat e s .
L a n g u age
I n s t ruction etc. is essentially in Fre n ch , s o m e t i m e s
in English (especially for the Sey chelles and inter-
n ational institutions).

CO M M U N I C AT I O N P L A N

In addition to the traditional commu n i c ation means
( e. g. info rm ation bu l l e t i n ) , UIO is developing a
regional dat abase that will become an import a n t
s o u rce of info rm ation on regional training and
re s e a rch institutions. This essential tool, d eve l o p e d
using NTIC, will eve n t u a l ly be used to monitor the
regional demand for training and re s e a rch. IOC is
d eveloping a website (http://www. c o i - i n fo . o rg )
wh e re some info rm ation about UIO is ava i l abl e.
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IN T R O D U C T I O N

C o m mu n i c ation is an essential act of life. Effe c t ive
c o m mu n i c ation determines the extent to wh i ch
k n ow l e d ge is tra n s fe rre d. While the acquisition of
k n ow l e d ge is a pre - requisite to socio-economic and
t e ch n o l ogical ch a n ge, i n fo rm ation is an essential
c at a lyst and product of this process of tra n s fo rm a-
tion. Recent global events illustrate the contri bu t i o n
of info rm ation to development. This is witnessed by
the fact that in spite of heavy investment in scien-
t i fic re s e a rch and tech n o l ogical innovation as miti-
gating fa c t o rs towa rds unsustainab i l i t y, l i t t l e
p rogress has been made in the area of pra c t i c a l
ap p l i c ation. The gap between the ava i l ability of
t e ch n o l ogi e s / s c i e n t i fic know l e d ge and their subse-
quent under- u t i l i z ation large ly ap p e a rs to be due to
the complex nat u re in wh i ch such info rm ation is
u s u a l ly pre s e n t e d. Clearly, the missing link is that
of commu n i c at i o n .

Alongside this has been a marked growth in the
re a l i z ation that past delive ry mechanisms of deve l-
opment (mainly the top-down ap p ro a ch) large ly
i g n o red host re c i p i e n t s , who are custodians of mu ch
va ri able indigenous know l e d ge, t e ch n o l ogy and
skills (or the so-called traditional know l e d ge and
p ractices) wh i ch , c o m munities have used ove r
m a ny millennia to adapt to and manipulate their
e nv i ronment sustainably. The majority of these are
women. Indeed, the contri bution of women in the
p rovision of sustainable livelihoods for ru ral and
urban dwe l l e rs is now widely ack n ow l e d ge d.
H oweve r, this has not mat ched wo m e n ’s contri bu-
tion to and invo l vement in gat h e ri n g, p ro c e s s i n g
and disseminating info rm ation for the attainment of
s u s t a i n able development. These shortcomings are
at t e nu ated by a ge n e ral lack of coord i n ation and
c o l l ab o ration between the va rious stake h o l d e rs in
the development pro c e s s .

The outcome has been an escalating deteri o ra-
tion and unsustainability of the nat u ral and bu i l t -
up env i ro n m e n t s , wh i ch has not spared the
coastal regions and small islands. These are a s
wh i ch for a long time had not succumbed to the
w rath of human interfe rence have lat e ly started to
s h ow signs of unsustainability as manifested by
e rosion of the shoreline; decline in fi s h e ries pro-
duction and in water quality, d egra d ation of
coastal ecosystems and re s o u rce use confl i c t s ,
( M wandotto in UNESCO, 1997). This is not sur-
p rising due to the va riety of intere s t s , and com-
p l ex nat u re, of the key playe rs in coastal deve l-
o p m e n t , who include the gove rn m e n t , the privat e
sector and the local communities. This paper thus
a rgues that designing a commu n i c ation and edu-
c ation strat egy that would amply add ress sustain-
ability in coastal development will need to take
into account the va rying interests and motiva-
tions to conserve, p rotect or manage the
re s o u rces among the stake h o l d e rs. A common
d e n o m i n ator in add ressing this strat egy is an
u n d e rstanding of the influence that the ge n d e r
va ri able impacts on commu n i c at i o n , e d u c at i o n
and info rm at i o n , wh i ch will fo rm the thesis of the
p ap e r.

BACKGROUND

Pe rs p e c t ives in gender studies re l ates to people’s
rights to influence and control their own lives and
the conditions under wh i ch they live. Contra ry to
the stro n g ly held perc eption of gender as invo l v i n g
wo m e n ’s issues, an analysis of the gender va ri abl e
helps to broaden the know l e d ge base of roles and
i n t e ractions of men and women and the constra i n t s
t h ey face in their quest to surv ive. Va rious ge n d e r
studies (Southeimer 1991; IDRC 1995; Picark 1994;
S i got et al. 1995) have shown that women and men

COMMUNICATION AND EDUCATION IN SUSTAINABLE COASTAL

DEVELOPMENT: A GENDER PERSPECTIVE

Margaret Gathoni Karembu,
Kenyatta University, Kenya
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play different roles in society which implies that
their info rm ation and commu n i c ation needs are
different, though synergistic in effect.

S i m i l a rly, the distri bution of know l e d ge
within a given community is affected by the gen-
der factor among others like age and occupation.
There is thus a need for communication educa-
tors to be aware of the fact that when gathering or
d i s s e m i n ating info rm ation about deve l o p m e n t a l
issues (in this case coastal and small islands
d eve l o p m e n t ) , k n ow l e d ge is distri buted diffe r-
e n t ly within the same social group. Among the
M b e e re people of Th a raka Nithi in Ke nya , fo r
ex a m p l e, re s e a rch has found that older wo m e n
know more about small annual herbs; herd-boys
about the ra n ge of wild edible fruits; wh i l e,
honey collectors scored highest on knowledge of
the local flowering sequences (IUCN 1993).

We shall now address the principle spheres of
analysis for conducting an inquiry on gender and
communication. These are:

(i) Gender relations
Within any social unit of analy s i s , t h e re ex i s t
gender-based disparities in access to and control
over re s o u rc e s , decision-making and socio-eco-
nomic opportunities. One of the most va l u abl e
re s o u rces that any community could possess is
i n fo rm ation since it is a powerful mech a n i s m
t h rough wh i ch social and economic progress is
achieved. Access to information empowers com-
munities and social groups to monitor policy,
lobby, learn, collaborate, campaign and react to
issues. It can there fo re ri g h t ly be said that
d e m o c rat i z ation of society (democra cy here
means awa reness of choices and making deci-
sions) large ly depends on the quantity, q u a l i t y,
and accessibility of information. This principle is
crucial in addressing the roles of communication
and education on sustainability of the coastal
regions.

Prevailing situation regarding gender relations
and communication
Within the A f rican contex t , most societies are
p at rilinear and ex clude women from ow n e rs h i p
of resources. In terms of access to and control of
re s o u rces and decision-making, women are

marginalized in terms of inputs and benefits. The
content of information made available to women
is usually determined without their advice or
consent. As the Intern ational Deve l o p m e n t
Research Centre (IDRC 1995) notes:

‘ Women are caught up in a web of political
and economic dep e n d e n cy on the men in their
lives: their fathers when they are children; their
husbands when they are married; and their broth-
ers if they are widowed.’

Relative to men, women have little power at
the local, n ational and intern ational levels of
society and let others (read the male vo i c e )
decide what is important for them, but with what
consequences? Women end up being mere
receivers of information, which often is irrelevant
and inappropriate to their needs and aspirations.

Implications of gender relations to the
communication and education strategy
The modes through wh i ch info rm ation is
accessed require expenditure, no matter how lit-
tle, from the simplest – by word of mouth which
may require transport costs, telephone costs, pur-
chase of new s p ap e rs or other printed mat t e r,
radios, televisions – to the more complex infor-
m ation and commu n i c ation tech n o l ogies (ICT).
Within the pat ri a rchal societies prevalent in
A f ri c a , fewer women than men are empowe re d
financially to meaningfully exercise their right of
access to information (collection, processing and
d i s s e m i n ation). Even when these ga d gets are
available, the women may have no guarantee of
access to, or even control over, the type of infor-
m ation they should get since part i c i p ation in
decision-making and socio-economic opportuni-
ties are dismal.

Designing strategies to strengthen the role of
c o m mu n i c ation and education in sustainabl e
coastal development raises a number of issues
related to the principle of gender relations. These
revolve around the broader theme of the ‘rule of
ri g h t s ’ as defined by the va rious stake h o l d e rs .
Some of these are:
- User needs: Women and men have different

information requirements based on their life
ex p e riences. The process of deve l o p i n g
information services should thus be gender-
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sensitive and participatory right from needs
identification, through system design, imple-
mentation to evaluation.

- Access and systems contro l: Access to info r-
m ation should go beyond the traditional ge n-
d e r-biased fo rms wh e re wo m e n , e s p e c i a l ly
those in ru ral are a s , h ave limited access to and
fewer channels to info rm ation re l at ive to men.
In instances (wh i ch are quite few) wh e re
access is ge n d e r- b a l a n c e d, m a ny women are
i l l i t e rate and cannot benefit from printed mat-
ter or advanced tech n o l ogical developments in
c o m mu n i c ation such as the ICTs. This calls
for the identifi c ation of:
a) existing and emerging institutions that can
best respond to this ch a l l e n ge, for ex a m p l e
those that would or, a re rep a ck aging info rm a-
t i o n ;
b) institutional links that would ensure the
i n fo rm ation fl ow and tra n s fo rm ation is ge n-
d e r- s e n s i t ive.

In wh i ch ever way these issues are add re s s e d, t h e
choices lie between the mainstream media (mass
media wh i ch includes ra d i o , t e l evision and new s-
p ap e rs ) , a l t e rn at ive media (fo l k l o re, puppet show s ,
musical progra m m e s , s t reet plays) and the more
c u rrent info rm ation superhighway – the ICTs. Th e
question that each should tackle is whether com-
mu n i c at o rs are adequat e ly prep a red to handle the
coastal issues re l i ably and sustainably using the
right fo rm at and delive ry mech a n i s m s , when we
consider the tech n i c a l ly complex nat u re of env i ro n-
mental issues.

I shall now elab o rate on the second pri n c i p l e
s p h e re of gender analy s i s .

(ii) Gender roles and re s p o n s i b i l i t i e s
In A f ri c a , men and women have distinctive ro l e s
and re s p o n s i b i l i t i e s , l a rge ly based on social cus-
toms and norms. Cultural dive rsity and social ori-
e n t ation in the division of labour imply that men
and women assume distinct socially and cultura l ly
d e fined responsibilities and tasks, both within the
household and in the wider commu n i t y. While the
men are pri m a ri ly concentrated in the pro d u c t ive
s e c t o r, women perfo rm the triple roles of rep ro d u c-
t i o n , p roduction (women account for 80% of agri-
c u l t u ral pro d u c t i o n ) , and community serv i c e. Th e

k n ow l e d ge and ex p e rience gained from undert a k-
ing these ro l e s , as well as their re q u i rements lead
women and men to have diffe rent needs and aspi-
rat i o n s .

P revailing situation rega rding gender roles 
and commu n i c at i o n
In the A f rican contex t , women bear the re s p o n s i b i l-
ity of production and community serv i c e. By virt u e
of their gender roles and re s p o n s i b i l i t i e s , wo m e n
c o n t i nu o u s ly ex p e ri m e n t , o b s e rve and learn fro m
the env i ronment. In the pro c e s s , t h ey acquire spe-
c i a l i zed know l e d ge and ex p e rience in managi n g
re s o u rces sustainably. Th ey are thus custodians of
va l u able indigenous know l e d ge wh i ch in most
cases has a ‘ s c i e n t i fic ori e n t at i o n ’ .

In perfo rming many of their vital pro d u c t ive
ro l e s , for example water supply and manage m e n t
for the fa m i ly, women have learnt about the types
of areas wh e re they can locate high quality, re l i abl e
local water sources. Women are there fo re the pil-
l a rs of the traditional A f rican fa m i ly and should
p l ay a vital role in the development process by con-
t ri buting know l e d ge and info rm ation on the same.
U n fo rt u n at e ly this contri bution is often ignored and
ex cluded from the commu n i c ation process. Th e
value of wo m e n ’s local know l e d ge and ex p e rtise is
u n re c og n i zed and considered of low status. Wh e n
their know l e d ge is re c og n i zed as cru c i a l , t h ey tend
to lose ow n e rship of it. Even in the traditional lead-
e rship set-up and decision-making, women are
ra re ly invo l ve d.

The traditional labour bu rdens borne by wo m e n
h ave other effects that ex a c e r b ate their margi n a l-
i z ation in the info rm ation and commu n i c at i o n
a rena. Education opportunities at the fo rmal leve l
for women are usually compromised wh i ch leads to
the observed low levels of female employment in
the fo rmal sector (high ranks). This means fewe r
women than men are empowe red fi n a n c i a l ly to
m e a n i n g f u l ly enjoy the rights of access to info rm a-
tion (costs of media ga d gets). Low litera cy leve l s
among women is one big factor impeding their
ability to equally share the benefits of info rm at i o n
and commu n i c ation tech n o l ogies (ICT) ye t , t h e
a dvances in ICTs are having an incre a s i n g ly pro-
found effect on the landscape of human activ i t y. In
this day and age ICTs have the power to ch a n ge



the wo rld through their effect on economic
growth and production. Th at women have so
mu ch to offer and benefit raises the questions of
their absence in this field and the mech a n i s m s
t h rough wh i ch these imbalances could be
a dd re s s e d.

I m p l i c ations of gender roles to a
c o m mu n i c ation and education strat egy fo r
coastal manage m e n t
I d e n t i fied ge n d e r-based constraints as a result of
gender roles include traditional and cultura l
i n fluences that are often ge n d e r-biased and lead
to wo m e n ’s subord i n ation to an extent that they
( women) intern a l i ze their margi n a l i z ation and
a re demora l i zed into lacking self-confi d e n c e,
h ave low self-esteem and an intern a l i zed poor
s e l f - i m age. Another major constraint is time
c o n s i d e ring the labour bu rdens borne by wo m e n .
In fa c t , women can hard ly claim time, because it
o n ly exists in the service of their community and
m o re specifi c a l ly in the service of men. Wh e n
thinking about the ‘ wh e n s ’ and ‘ h ow s ’ wo m e n
can active ly part i c i p ate within the commu-
n i c ations strat egy, the development wo rk needs
to take this into consideration. Ta ke for instance
radio programmes; wh i ch is the most ap p ro p ri-
ate airtime for women? Other constraints incl u d e
wo m e n ’s pove rty – ro u g h ly 75% of the wo rl d ’s
p o p u l ation are poor, and women make up the
m a j o rity of the poor (Dankelman and Dav i d s o n
1988) – and lack of wo m e n ’s power and part i c i-
p ation in policy and decision-making.

The principle of gender roles and analy s i s
raises pertinent issues, wh i ch the Commu n i c at i o n
and Education strat egy should add re s s :
- I n d i genous know l e d ge: Women play a vital

role in info rmal education as custodians and
t ra n s m i t t e rs of indigenous know l e d ge and
c u l t u re. Commu n i c ation strat egies should
re c og n i ze the value of wo m e n ’s local know-
l e d ge by promoting its use through documen-
t ation and dissemination among commu n i t y
groups from the gra s s roots to high offi c e.

- E d u c ation and tra i n i n g: Th e re is need to
d evelop and expand ap p ro p ri ate educat i o n
and training services for women in the info r-
m ation and commu n i c ation fi e l d s .

- Best pra c t i c e: Though large ly unknow n ,
t h e re exists some successful wo m e n ’s info r-
m ation and commu n i c ation activities wh i ch
should be identifi e d, documented and pro m o-
ted including those add ressing ICTs and ge n-
der issues. Local capacities and mech a n i s m s
for adapting ICTs to wo m e n ’s needs should
be identifi e d.

From the fo regoing discussion, it is ap p a rent that ,
despite the constra i n t s , t h e re is gre at potential in
women as community educat o rs and the ge n d e r
va ri able should fo rm the basis for an effe c t ive
c o m mu n i c ation strat egy for coastal deve l o p m e n t .

R e c ognizing some of these highlighted funda-
mental hurdles to their full contri bution in the
d evelopment pro c e s s , women have devised va ri-
ous ways of tackling them. One underlying and
re c u rrent trend has been that of orga n i z at i o n .
Whether spontaneous or sponsore d, the nu m b e r
of women orga n i z ations has been on the swe l l .
I n d e e d, recent ye a rs have seen an escalating nu m-
ber of wo m e n ’s gro u p s , wh i ch display gre at dive r-
sity in scope of activ i t i e s , group composition and
access to re s o u rces. The existing and upcoming
s t ru c t u re of wo m e n ’s orga n i z ations offe rs a start-
ing point for enhancing wo m e n ’s role as commu-
nity commu n i c at o rs .

I shall now attempt to elab o rate on the ge n e ra l
s t atus of such groups in the info rm ation and com-
mu n i c ation are n a .

Wo m e n ’s groups part i c i p ation in gat h e ri n g,
p rocessing and disseminating info rm at i o n
Wo m e n ’s groups play an important role in collec-
t ive and personal development. On the one hand,
the members are able to ex p ress their needs more
e ffe c t ive ly; groups satisfy social needs, help pool
re s o u rc e s , and define development pat h s
( K abutha 1992). Secondly, m e m b e rs of the gro u p
help one another in times of need or hardship and
also help the community meet its needs. A l t h o u g h
d ive rse in scope and stru c t u re, most groups are
fo rmed to add ress common needs of wh i ch the
most prevalent are lack of access to re s o u rc e s ,
c redit and info rm ation. Lack of this critical input
impedes development and is large ly a result of the
s o c i a l , economic and political cl i m ate preva i l i n g
in each country / regi o n .
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A concept of the group stru c t u re and one that
re l ates to an aspect of info rm ation is the way these
groups commu n i c at e. Their commu n i c at i o n
modes ra n ge from the ve ry simple fa c e - t o - fa c e, t o
c o m p l ex netwo rks through cy b e rspace; all hav i n g
an influence on the commu n i c ation pro c e s s .
F u rt h e rm o re, since groups are fo rmed with the
intention of meeting certain specific needs and
o b j e c t ive s , t h ey cl e a rly re flect wo m e n ’s perc ep-
tions of the development process; that of part i c i-
p ation and collective re s p o n s i b i l i t y.

M a rch , quoted by Mat h a n gani (1989) advo-
c ates the usefulness of a wo m e n ’s group ap p ro a ch
in the development of a commu n i c ation strat egy
thus :

‘Because women groups typically coalesce
p u rp o s ive ly, an understanding of the kinds of
f u n c t i o n s , a round wh i ch women commonly orga-
n i ze, can help info rm us on their needs and the
ways in wh i ch they seek to satisfy these needs.
A n a lysis of these functions can be useful deter-
mining the issues around wh i ch projects are to be
o rga n i ze d ’ (p. 312).

The group ap p ro a ch develops a sense of soli-
d a rity that ove rcomes class and cultural div i d e,
wh i ch build members ’ self-esteem and self-confi-
dence and wh i ch consequently empowe rs wo m e n
t h rough their collective contri bution to the deci-
sion-making pro c e s s .

It is not the scope of this paper to discuss spe-
c i fic groups; but from the literat u re rev i ewe d, a
number of key issues can be identified in the way
wo m e n ’s groups part i c i p ate in gat h e ri n g, p ro c e s s-
ing and disseminating info rm ation. Pe rt i n e n t
among them are :
- Fo rmal info rm ation systems and serv i c e s

exist at diffe rent levels depending on the local
c o n t ext. Those in urban areas tend to be of a
m o re complex nat u re than those in ru ra l
a reas. At the higher leve l , s eve ral re s e a rch
and training units exist within the gro u p
o rga n i z ational stru c t u re. Howeve r, most of
the data collected is not orga n i zed in a re t ri e-
vable fo rm. Most of the gro u p s , e s p e c i a l ly the
ru ra l - b a s e d, l a ck essential dat a - gat h e ri n g
d evices such as current journals and publ i-
shed rep o rts and computers for easy re t ri eva l .
This re n d e rs useless important info rm at i o n

t h at the wo m e n ’s groups collect. A few like
the Mangelete in Kibwe z i - Ke nya use ra d i o
listening groups to share ex p e riences on
audio tap e s .

- Pa rt i c i p at o ry video wh i ch is a va l u abl e
medium for women to re c o rd their ex p e-
riences and hence help in info rm ation gat h e-
ring is ra re ly used. For the literate gro u p s ,
p rint media and published rep o rts are a com-
mon fe at u re. Such groups possess a wealth of
m aga z i n e s , re s e a rch rep o rts and journ a l s .

- Wh at comes out cl e a rly is that the ex i s t i n g
i n fo rm ation systems, with libra ries as the
n o rm in data manage m e n t , f u rther margi n a-
l i ze the majority of the wo m e n ’s groups. Low
l i t e ra cy rates and lack of time prevent wo m e n
f rom using these re s o u rce centre s .

- D i s s e m i n ation of info rm ation is mainly
t h rough educational and training seminars ,
wo rk s h o p s , p e rsonal discussions and the
mass media. These strat egies of info rm at i o n
d i s s e m i n ation are however hampered by the
va rious constraints identified earl i e r.

S u ggestions to improve the current status of
wo m e n ’s invo l vement in info rm ation gat h e ri n g
and disseminat i o n
- Th e re is need to inve s t i gate the contri bu t i o n s

in terms of effe c t iveness of the info rm at i o n
d i s s e m i n ated for and by wo m e n ’s gro u p s .
Liasing with re s e a rch institutions and then
identifying va rious methods of rep a ck agi n g
i n fo rm ation to suit the needs of deve l o p m e n t
p rojects would be a move in the right dire c-
t i o n .

- In data orga n i z ation and manage m e n t , t h e re
is need to identify delive ry mechanisms most
ap p ro p ri ate for each wo m e n ’s gro u p , wh i ch
accounts for cultural and time constra i n t s .

- Th e re is need to identify the stru c t u res and
i n fo rmal commu n i c ation netwo rks that could
be used to improve wo m e n ’s contri bution to
the info rm ation society.

In concl u s i o n , c o m mu n i c ation educat o rs and key
s t a ke h o l d e rs in coastal development should note
t h at successful re s e a rch is of little value if the
findings are not shared with concerned stake h o l d-
e rs and conve rted into action. Pri o rity must be
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given to cap t u ring new know l e d ge systemat i c a l ly
and to finding ap p ro p ri ate ways of bri n ging it to
the broader audience. To this end, the commu n i-
c ation and education strat egy should be based upon
a c t i o n - o riented re s e a rch , a dd ressing the many
neglected areas of practical and strategic concern
in the information-communication field.

Suggested areas for research that build effective
communication are:
- I d e n t i fi c ation of specific gender issues and

biases that influence contro l , access and
rights associated with info rm ation systems
along the coastal regions and across the
various stakeholders;

- Documentation of information activities and
their effe c t iveness in bri n ging ch a n ges in
attitudes and behaviour towards use of coas-
tal resources along gender lines;

- The extent to which ICTs can be adapted to
meet local needs and their role in ensuri n g
effective participation by all stakeholders in
coastal development; and,

- I d e n t i fi c ation of ave nues for ge n d e r- b a l a n-
ced part i c i p ation at the policy fo rmu l at i o n
process in the design and management of all
d evelopment info rm ation and commu-
nications initiatives.
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UNESCO should be commended for incorp o rat i n g
the component of commu n i c ation and education at
the planning stages of establishing a UNESCO
Chair on ‘ I n t egrated Management and Sustainabl e
D evelopment in Coastal regions and in Small
Islands’. Pra c t i t i o n e rs in development now re c og-
n i ze the significance of commu n i c ation and educa-
t i o n , p a rt i c u l a rly at the community leve l , and the
e nv i ronmentalists fi rm ly believe in this in Ke nya ,
as demonstrated by the training wo rkshops at com-
munity level and among the media.

In my opinion, the most critical factor in the
fo rmu l ation of a commu n i c ation and educat i o n
s t rat egy for any development effo rt is that the com-
munity should drive it. This is based on the re a l-
i z ation that without the part i c i p ation of the com-
mu n i t y, the sense of ow n e rship and re s p o n s i b i l i t y
will be lack i n g. This has seve re ly compro m i s e d
m a ny development programmes and pro j e c t s
re l ated to sustainab i l i t y. A ny commu n i c ation and
e d u c ation strat egy must there fo re begin with a
c o m munity development and part i c i p at o ry
ap p ro a ch .

This highlights the importance of the audience
in the strat egy. A compre h e n s ive needs assessment
should be undert a ken as the fi rst step and add re s s
the fo l l owing questions:
- Wh at do members of the community fe e l

about sustainable development in respect to
coastal regi o n s ?

- Wh at fa c t o rs have resulted in the degra d at i o n
of coastal regi o n s ?

- Wh at is the level of awa reness among the
c o m munity on sustainable deve l o p m e n t ?

- Is there a rep o s i t o ry of indigenous know l e d ge
and practice that promotes sustainable deve-
lopment in rega rd to the coastal regi o n s ?

- Wh at are the existing commu n i c ation net-
wo rks and systems?

- Wh at are the pre fe rred channels of commu n i-
c at i o n ?

- H ow can info rm ation on sustainable deve l o p-
ment in the coastal region be pack aged in a
s i m p l i fi e d, i n t e resting and palat able manner
t h at will interest the commu n i t y ?

The needs assessment will assist in the planning
of the strat egy because audiences should be seg-
mented and specific for effe c t ive commu n i c at i o n .
F u rt h e r, ava i l able ave nues of commu n i c at i o n ,
s u ch as radio-listening groups wh e re they ex i s t
can be tapped into and utilize d, thus reducing the
cost in terms of acquisition of commu n i c at i o n
ch a n n e l s .

The strat egy should be both long-term and
s h o rt - t e rm. The long-term strat egy should be
aimed at developing a sustainable commu n i c at i o n
and education system at the community leve l : u l t i-
m at e ly, the Chair can be env i s aged as a tech n i c a l
a rm wh i ch provides re l evant info rm ation as
demanded by the communities. The adva n t age of
this is that such info rm ation will be specific to
p a rticular areas and communities and will be
based on their pri o ri t i e s , leading to their ow n e r-
ship and active invo l vement because they will
d e t e rmine how the programme will operat e. Th i s
also means that fe e d b a ck mechanisms should be
e ffi c i e n t , e ffe c t ive and significant to the pro c e s s .

The mass media can be considered as a possi-
ble tool to raise awa reness and for advo c a cy.
Most media studies indicate that the mass media
a re most effe c t ive in raising awa reness and to
lobby for policy changes among decision-makers
and opinion leaders. The radio and newspaper for
instance can be used to inform and educate this
category, who can be encouraged to incorporate
m e s s ages of sustainable development in their
meetings such as barazas, and even in religious
gatherings.
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I n t e rp e rsonal commu n i c ation has been fo u n d
to be highly effe c t ive in political commu-
n i c at i o n , p a rt i c u l a rly wh e re the mass media is
s o m ewh at curt a i l e d. Other development age n t s
s u ch as social development wo rke rs and com-
munity development offi c e rs can be targe t e d, t o
e n able them to include messages on sustainabl e
d evelopment in their contact with commu n i t y
m e m b e rs. The strat egy on the whole should be
mu l t i d i s c i p l i n a ry and it should use a mu l t i -
media pers p e c t ive to enable the planners to
re a ch a va riety of audiences effe c t ive ly and to
re i n fo rce the most crucial messages. At the fo r-
mal leve l , the school system can be used as the
ch i l d - t o - child commu n i c ation method has
p roved to be of gre at impact in the health sector.

This will invo l ve using the educational stru c t u re
and integrating a component of sustainabl e
d evelopment into the school curri c u l u m .

At the university level, institutions of commu-
nication and journalism can be targeted to enable
the Chair to instill messages of sustainable devel-
opment in the media and to develop their interest
and solid knowledge in the topic. Training work-
shops can be an effective method in sensitizing
this cadre of workers: it can also be extended to
those in the teaching pro fe s s i o n , c o m mu n i t y
development officers and those in social work.

This summarizes my idea of what the work-
shop should add ress. I hope to part i c i p at e
a c t ive ly in the planning and implementation of
the programme.



IN T R O D U C T I O N

In 1995 the Integrated Coastal A re a
M a n agement (ICAM) initiat ive in Ke nya based
on the National Env i ronment Action Plan
(NEAP) and other intern ational pro t o c o l s
b rought together hoteliers , re s e a rch e rs , p l a n-
n e rs , re s o u rce manage rs and re l evant unive rs i t y
d ep a rtments to pro file the pro blems confro n t i n g
the coastal residents outside Mombasa town. To
c o n s o l i d ate the issues in the study area and
e n d o rse strat egies to add ress them, other stake-
h o l d e rs had to be included to complete the eva l-
u ation and make a compre h e n s ive list of sugge s-
tions. These we re administrat o rs , b o at operat o rs ,
m a n grove tra d e rs , fi s h e rmen and tourism ser-
vice prov i d e rs. A lead institution for co-o rd i n at-
ing the effo rt was identifi e d.

Th rough this part i c i p at o ry pro c e s s , t h e
issues to be add ressed we re identified as rap i d
u r b a n i z at i o n , d e cline in reef fi s h e ries and wat e r
q u a l i t y, e rosion of the shore l i n e, d egra d ation of
other coastal ecosystems and use conflicts. Both
s h o rt- and long-term strat egies to solve the
p ro blems we re also evo l ved and synthesized in
a ‘ s t rat egi e s ’ document to be implemented by
va rious pertinent institutions/people based on
m a n d at e, ex p e rience and tech n i c a l / fiscal cap a-
b i l i t y. To start with, some demonstration pro-
jects are being put in place to show off the re a l
value of ICAM as a tool to manage coastal
re s o u rces. To sustain the effo rt s , vo l u n t a ry tech-
nical wo rking groups on the va rious issues we re
put in place and will execute and ove rsee the
i m p l e m e n t ation of the va rious strat egies on
behalf of a secre t a ri at and a mu l t i - i n s t i t u t i o n a l
Coastal Management Steering Committee
(CMSC). As a Coord i n ator of the project for the

last four ye a rs I would like to share here my
ex p e rience with colleagues in the regi o n .

FORMAL EDUCATION

Formal education empowers and fully integrates
an individual into his immediate and global com-
mu n i t y. The level of fo rmal education in the
majority of our coastal communities is low. As a
re s u l t , the env i ronment and the biology of the
resource base is not fully appreciated nor are con-
s e rvation principles for sustainable use. Fo r
ex a m p l e, local stake h o l d e rs do not know that
c o ral is a living organism that re q u i res cert a i n
conditions for its continued growth and dev-
elopment. Their educational status also excludes
stakeholders from knowledge of alternative uses
of coastal products or substitution of other prod-
ucts to avoid ove rex p l o i t ation. The status also
reduces risk taking in adopting new, appropriate
and still affo rd able tech n o l ogies. Fo rt u n at e ly,
with the type and amount of research information
available on the study site, the challenge to raise
awareness and encourage participation in imple-
menting specific development strategies is a fea-
sible one.

CULTURAL EDUCATION AND EXPERIENCE

Cultural education and experience is knowledge
t h at has been accrued over the ge n e rations by
practice and habit. This cultural practice is there-
fo re proven and it is defi n i t e ly sustainabl e.
Modern approaches to coastal management have
to accept this info rm ation base and interwe ave
the cultural ex p e rience with modern science in
order to achieve the desired results. Custodians of
cultural education tend to be resistant to parting
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f re e ly with their know l e d ge. Ap p ro p ri ate incen-
t ives need to be evo l ved to rewa rd the sharing of
i n d i genous know l e d ge when it is sought fo r
i n c o rp o ration into planning development pro-
grammes. Such know l e d ge exists in boat mak-
i n g, s a i l i n g, night fi s h i n g, seasonal move m e n t s
of pelagic fish sch o o l s , u p we l l i n g, s e l e c t ive fi s h-
ing etc.

CO M M U N I C AT I O N

The success of coastal projects will be large ly
d e t e rmined by how good a wo rking rap p o rt is
e s t ablished among all the stake h o l d e rs incl u d i n g
gove rnment and the benefi c i a ri e s / s u p p o rt e rs of
the projects. When bad commu n i c at i o n / p u bl i c i t y
is given about our coastal touri s m , for ex a m p l e,
ap p ro p ri ate commu n i c ation should be given to
c o rrect the re c o rd in order to sustain an industry
wh i ch accounts for up to 60% of total nat i o n a l
t o u rism. Tra n s l ation of policies, s t rat egies and
p ri o rities into va rious local languages should be
e n c o u raged even though in Ke nya we are united
by a national language that ori gi n ated from the
coast. Our ex p e rience has been amply share d
t h rough national radio and intern ational confe r-
ences and our strat egy document has been put on
the Internet by our collab o rat o rs at the

U n ive rsity of Rhode Island. The proposed codes
of conduct for our conservation areas and the
e nv i ronmental impact assessment pro c e d u res to
be incorp o rated in the gove rnment env i ro n m e n t
p o l i cy are highly art i c u l at e d. On-the-job tra i n-
i n g, t raining of tra i n e rs and re f resher cours e s
appear to be the most efficient methods of
c o m mu n i c ation with target groups alre a dy
e n gaged in specific enterp rises; it updates the
wo rke rs on the latest tech n o l ogies and method-
o l ogies. The benefits cut across ge n e rations as
you make future leaders awa re of coastal pro b-
lems early in their live s .

CA PA C I T Y B U I L D I N G

Another determinant of the long-term success of
the ICAM process is the development of a cri t i-
cal mass of trained pers o n n e l , a functional
n ational fra m ewo rk and a sustainable fi n a n c i n g
s cheme tailored mainly from within indiv i d u a l
c o u n t ries. This development will guara n t e e
i n t e n s i fi c at i o n , expansion and nat i o n a l i z ation of
the ICAM pilot projects. Continued sharing of
ex p e rience and ex t e n s ive use of technical ex p e r-
tise from elsewh e re is encourage d. In this way,
n ational effo rts will be regi o n a l ly and intern a-
t i o n a l ly integrat e d.
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Can news – fleeting info rm ation – help people to
u n d e rstand better the notion of integrated manage-
ment of coastal regions in a context of sustainabl e
d evelopment? Defi n i t e ly yes. Because the media,
m a i n ly the independent written pre s s , is the last
re s o rt for those who have been pushed aside by a
d evelopment project wh i ch has taken scant notice
of the socio-economic and ecological fa c t o rs
i nvo l ve d. Th e re, t h ey can ex p ress themselves and
even vent their anger about it. This jars with the
idea of integrated management wh i ch should be
s h a red by eve ryone invo l ved in coastal deve l o p-
ment. 

M a u ritius is an island of coastal touri s m , wh i ch
uses up an enormous amount of coastal re s o u rc e s
s u ch as beach e s , i m p o rtant nat u ral ge o l ogical sites,
l agoons and coral reefs and other aspects of the
l a n d s c ap e. The tourist industry is an important part
of the country ’s economic development and
b rought in US$ 459 million in reve nue in 1997,
making it the third biggest source of income after
agri c u l t u re and manu fa c t u ri n g. The 1.1 million
people of Mauritius welcome 600,000 touri s t s
e a ch year and the number is expected to re a ch an
a n nual ave rage of 845,975 by the year 2002. All of
the 90 regi s t e red hotels are on the coast, wh e re
t o u rist facilities take up 41.9 km of the 322.5 km
of the coastal zone of the 1,860 km2 i s l a n d.

But the tourist industry may collapse if these
re s o u rces are not managed in a way that co-o rd i-
n ates the activity of interd ependent elements with
a view to sustainable development. It is signifi c a n t
t h at after ye a rs of unreg u l ated deve l o p m e n t , p e o-
ple are now starting to talk about sustainabl e
t o u rism. This fa m o u s ly fa s t - growing industry also
a ffects the inhabitants of the coastal areas and their
e nv i ronment; conflicts often find their way, wh e n
all else fa i l s , into the columns of the island’s new s-
p ap e rs .

The need for sustainable development of the
environment was first mentioned in the Mauritian
p ress in 1990, though the concept had been
launched by the Stockholm declaration in 1972,
when tourism in Mauritius was taking off in a big
way. It came up in the reporting by the newspaper
We e k - E n d of a scandal over construction of a
hotel, started in 1989, at Balaclava on the north-
west coast, which has the only bay in Mauritius
where 90% of the coral is still living. The coral
reefs at this unique spot, wh i ch has been ear-
marked as the site of the island’s first underwater
park, were bulldozed to build a water-skiing lane.
The outcry led to a new environmental protection
law in 1991 which requires all new tourist pro-
jects along the coast to undergo an environmental
impact assessment before getting the go-ahead.

But another crucial part of sustainable devel-
opment – the social aspect – was not dealt with.
Once more through Week-End, exasperated fish-
ermen protested in 1993 against the dredging of a
lagoon at Trou d’Eau Douce, on the east coast, to
build an artificial island for the Sun Resorts hotel
group. The dre d ging perm a n e n t ly ch a n ged the
water currents and jeopardized the inshore fish-
i n g, wh i ch was one of the local commu n i t y ’s
main economic activities.

The upshot of the media protest was that the
hotel developer recognized the harm the project
had done to the community and the fi s h e rm e n
we re paid compensation. But the lago o n ’s eco-
logical balance has still not been restored and the
fishermen, with the help of the money they got,
have turned to other work related to tourist devel-
opment.

An ove rall awa reness of wh at sustainabl e
development is about has steadily gained ground
and the part played by communication, using the
w ritten pre s s , is ve ry cl e a r. Examples of it are
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i n c re a s i n g ly cited by the new s p ap e rs and there are
n ow opportunities for discussion and analysis lead-
ing to awa reness of its import a n c e, e s p e c i a l ly
wh e re integrated management of the island’s coas-
tal areas is concern e d. The press helps with rep o rt s ,
i n t e rv i ews and big art i cl e s , in non-technical lan-
g u age that is easy to understand and supports peo-
p l e ’s concerns about the env i ro n m e n t .

FR O M C O M M U N I C AT I O N T O E D U C AT I O N

At a deeper leve l , the spread of info rm ation ab o u t
the env i ronment along with a gre ater invo l ve-
ment of education in sustainable deve l o p m e n t
p rogrammes leads fi n a l ly to people under-
standing that nat u ral re s o u rces are limited and
t h at it is the job of all of us to look after them. So
s t a rting with the agents of commu n i c ation and
with journ a l i s t s , we have to know the scientifi c
facts about the ecosystems and how human activ-
ity affects them.

The press is a powerful and essential tool in
c re ating this awa re n e s s , e s p e c i a l ly at decision-
making leve l , either in gove rnment or the privat e
s e c t o r. Just like the media, s o u rces of info rm a l
e d u c ation such as bookshops, n at u re re s e rves and
p a rk s , t raining courses and re s e a rch centres fit in
with the aim of educating people to manage the
e nv i ronment. But messages from va rious sourc e s
can confuse things. 

The news can help the cause, as we have
s h ow n , but there needs to be gre ater invo l ve m e n t
t h rough specialized tra i n i n g. The task of educa-
tion in sustainable development programmes in
coastal areas is to encourage economic activ i t y
and behaviour that is consistent with sustainabl e
d evelopment by increasing the know - h ow and
k n ow l e d ge of the ecosystem and nat u ra l
re s o u rces. So alliances should be made among
c o m munity gro u p s , n o n - gove rnmental orga n i-
z at i o n s , i n d u s t ries and those invo l ved in fo rm a l
and info rmal educat i o n .
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IN T R O D U C T I O N

I am an Info rm ation Wa rden employed by the
M i n i s t ry of Env i ronment and To u rism in
N a m i b i a , s t ationed at Swa ko p mund in the Ero n go
R egi o n .

My main duty as Info rm ation Wa rden is to
p rovide a link between my Ministry and the va ri-
ous communities in the Ero n go Region. This is
done in order to fulfill and ach i eve the Ministry ’s
o b j e c t ives as stated in its mission stat e m e n t .

The fo l l owing methods are used:
- educational tours to coastal and rural areas to

visit commu n i t i e s , c o m munity leaders and
schools to give educational talks, making use
of audio-visual equipment such as fi l m s ,
slides or videos; 

- radio and television presentations;
- clean up campaigns;
- use of ceremonial and festive periods such as

Wo rld Env i ronment Day, Arbor Day etc. to
get the message across.

In the Namib-Ero n go Regi o n , the Integrat e d
Coastal Zone Management Project is funded by
DA N C E D. It concentrates on the management of
the are a , giving support to the Ministry of
E nv i ronment and To u ri s m .

As part of this DANCED has funded an env i-
ronmental awa reness project to add ress the major
c o n s e rvation issues re l ated to the coastal zo n e.

The major conservation pro blem along the
west coast is the thre at to va rious endange re d
species and to the ecology, caused by an incre a s e
in re c re ational activ i t i e s , e s p e c i a l ly off - road driv-
i n g. A desert env i ronment is fragile and once it is
d e s t royed it may never re c ove r. People think they
can drive wh e re they like; Quad bikes and 4x4
ve h i cles are a major pro blem in the area. It is dif-
ficult to enfo rce legi s l ation. 

The fo l l owing draft copy of the pilot pro j e c t
awa reness rep o rt from the Coastal Zone
Management Project provides more information.

PUBLIC AWARENESS

Introduction
A public awa reness programme was conducted
over a 2-month period with the Ministry of
Environment and Tourism (MET) as the principal
s t a keholder orga n i z ation re s p o n s i ble for the pro-
tection of the env i ro n m e n t , t ogether with other
major stakeholder institutions involved in the inte-
grated coastal zone profile.

The principal objective of the programme is to
make an analysis of awareness needs related to the
coastal zone profile, and in response to this, pro-
duce an awareness campaign central to the coastal
zone profile.

Definition
Public awareness in this instance is understood in
its broadest sense to encompass any means
t h rough wh i ch info rm ation is disseminated to a
given public. This includes talks, speeches, meet-
ings, workshops, newsletters, press releases, infor-
mation displays, pamphlets, posters, fliers, maga-
z i n e s , b o o k l e t s , b o o k s , the use or production of
radio, television, video, newspapers, the use of the
Internet, as well as theatre, dance, art and public
performances.

Overview
In the project are a , the stake h o l d e rs consulted
h ave ex p ressed enthusiastic support for the con-
c ept of integrated coastal zone management and
have agreed that public awareness is an important
i n gredient to its success. Th ey also support the
need for better commu n i c ation and cooperat i o n

SUSTAINABLE COASTAL DEVELOPMENT:
COMMUNICATION AND EDUCATION IN NAMIBIA

Augustinus Ucham,
Ministry of Environment and Tourism, Namibia



b e t ween institutions in order to add ress issues that
a re common to all.

The public in ge n e ral and part i c u l a rly the
i n c reasing number of tourist and re c re ational users
on the coast remain re l at ive ly unaffected and ill
i n fo rmed about the need for protection of the nat u-
ral env i ronment and unawa re of the damage that
t h ey are causing to the fragile desert env i ro n m e n t
with their quad bike s , four wheel drive s , dune ski-
i n g, jet skiing etc.

The lack of info rm ation is not simply an awa re-
ness pro blem. Pa rt of the pro blem stems from the
fact that there is a good deal of ambiguity as to
wh at people should or should not do and wh at
kinds of messages ought to be disseminated to the
p u bl i c.

H oweve r, ve ry few stakeholder institutions have
t a ken the responsibility to educate the public ab o u t
these mat t e rs. Th e re are no media dep a rtments and
few info rm ation or awa reness personnel amongst
s t a keholder institutions. Similarly, these institu-
tions are poorly equipped to mount awa reness cam-
paigns or to produce the kinds of tech n i c a l
re s o u rces (pamphlets, i n fo rm ation signs, v i d e o s
e t c.) needed to tackle major public issues.

R e c o m m e n d at i o n
As coastal zone development incre a s e s , so does the
need for better public info rm ation and better com-
mu n i c ations. Awa reness must be seen as an impor-
tant tool in the management of the coastal zo n e.

Awa reness and the ministry 
of env i ronment and touri s m
MET has been active in providing consistent and
e ffe c t ive env i ronmental awa reness and educat i o n a l
p rogrammes in the Ero n go Region. Public awa re-
ness is seen and practiced as an essential and
i m p o rtant part of the wo rk done in the regi o n .

H oweve r, the Ministry has few trained staff,
limited access to funds and few re s o u rc e s .

E d u c ation progra m m e
Te rt i a ry education slide talks
MET conducts occasional classes with slides, t a l k s
and outdoor visits with trainee student teach e rs

f rom the local college. Th ey also provide similar
sessions for a tour operat o rs ’ c o u rs e.

S chools progra m m e
O ffi c e rs give talks including slides and videos in
coastal and bush schools. Th ey also provide half-
d ay ex c u rsions to places of intere s t , e. g. lich e n
fi e l d s , salt wo rk s , dunes and the Swa kop Rive r.

D u ring the last four months an info rm at i o n
o fficer has visited up to 30 schools in the
region. (Some of these bush schools are up to
500 km away.) Usually he gives a talk to the
whole school fo l l owed by more specialize d
wo rk with student env i ronmental gro u p s .
S i m i l a rly, he has conducted clean-up cam-
paigns on the coast.

P u blic lecture s
Most nights over the Christmas peri o d, f ro m
15/12/97 to 2/2/98, an info rm ation officer con-
ducted a series of public lectures and video
s c reenings along the coast at Ja k k a l s p u t i z , M i l e
72 and Mile 108. Usually there are about 30 to
50 people, filling the tent to cap a c i t y. Th e re is a
need for new progra m m e s .

These kinds of awa reness progra m m e s
re q u i re considerable time and dedication espe-
c i a l ly since most of the wo rk is done outside nor-
mal wo rking hours .

In the past, MET has used a large and heav y
video pro j e c t o r. The acquisition of a light
p o rt able video projector for use in schools and
for public meetings would be a gre at help.

S i g n s , flye rs and pamphlets
Although some ve ry effe c t ive info rm at i o n a l
m at e rials are produced by MET, t h e re is need fo r
m o re.

N ational park s
Th e re is a tourist drive in the Namib section of
the Namib Naukluft Pa rk with nu m b e red at t ra c-
tions and an accompanying pamphlet. The pam-
phlet wo rks we l l .

The nat u ral stone and timber signs in the park
wo rk well and fit with the nat u ral env i ro n m e n t .
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IN T R O D U C T I O N

S u s t a i n able development is a long-term deve l o p-
m e n t , realistic in implementation and fo rmu l at i o n
to bring about positive and long lasting impact on
the populace for wh i ch it is intended. In this pap e r,
the discourse will be on how to attain a sustainabl e
d evelopment in oil-producing areas of Nige ri a
using info rm at i o n , e d u c ation and commu n i c at i o n
(IEC) strat egi e s .

The IEC strat egy is the effe c t ive use of educa-
tion and commu n i c ation designed to ach i eve spe-
c i fic goals established in adva n c e. Only a few
c o u n t ries have explicit national IEC strat egi e s .
S u ch good examples show the direction and wh at I
call the road map to the future.

Major pro blems associated with coastal regi o n s
in A f ri c a :
- flooding and coastal erosion caused by defo-

re s t at i o n , poor engi n e e ring constru c t i o n , s e a
e n c ro a ch m e n t , d re d ging etc. ;

- s e d i m e n t ation and siltat i o n , re l ated to the nar-
rowing of cre e k s , reduction in creek dep t h ,
i n c rease in intertidal zo n e s , fa rming and dam
c o n s t ru c t i o n ;

- d egra d ation and depletion of water and coastal
re s o u rces re l ated to industrial effl u e n t s , o i l
p o l l u t i o n , salt intru s i o n , i n d u s t rial waste and
i nvasion of aquatic we e d s ;

- health pro bl e m s , re l ated to gaseous emissions
f rom a va riety of sources and poor man-
agement of hazardous wa s t e s ;

- b i o d ive rsity dep l e t i o n , as a result of populat i o n
p re s s u re, u r b a n i z ation and over populat i o n ;

- land subsidence, in connection with ge o l ogi c a l
ch a n ge s , oil ex p l o ration and other mining acti-
v i t i e s ;

- noise pollution and light pro blems posed by
seismic operat i o n s ;

- l a ck of, or we a k , c o m munity part i c i p at i o n
t ra c e able to ge n e ral ignora n c e, i l l i t e ra cy and
poor capacity to implement progra m m e s ;

- socio-economic pro blems re l ated to job-
l e s s n e s s , p ove rt y, loss of fa rm l a n d, i n ap-
p ro p ri ate compensation measure s , poor hou-
s i n g, i n f ra s t ru c t u ral/amenity base and human
settlement diffi c u l t i e s , l a ck of sustained com-
mitment to ru ral implementat i o n , c o o rd i n a-
tion and re s o u rce assessment; and

- weak or non-existent laws and reg u l at i o n s
re l ating to weakness and biases in political
and legal fra m ewo rks wh i ch gove rn econo-
mic and env i ronmental policies and actions,
i n cluding fa i l u res in reg u l ating and enfo rc e-
ment cap abilities and the list continu e s .

As stated earl i e r, this paper is all about sustainabl e
m a n agement of coastal regions using IEC strat e-
gies. We will there fo re put into operation these
t wo wo rds ‘ m a n age m e n t ’ and ‘ c o m mu n i c at i o n ’a s
t h ey are vital to this discussion. Management can
be defined as a process of getting things done by
making efficient use of people and re s o u rces. Th e
Collins English Dictionary defines it in one bre at h
as administrat i o n , skillful use of means. It is
i m p o rtant to note that the key to successful man-
agement is people. This same dictionary also
d e fines commu n i c ation as ‘ p a s s age or means of
ex ch a n ging messages between places’, h oweve r
for the purpose of this discussion, we will be
v i ewing commu n i c ation here as synonymous with
i n fo rm at i o n , e d u c at i o n , and commu n i c ation to
i n clude inter- p e rsonal commu n i c at i o n , c o m mu-
nity mobilization and the mass media. This pap e r
also discusses methods of sustained coastal m a n-

INFORMATION, EDUCATION AND COMMUNICATION

STRATEGIES FOR SUSTAINABLE MANAGEMENT OF NIGERIA’S
OIL-PRODUCING AREAS
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agement since wh at to do does not seem to be the
p ro blem but how to do it is. Th e re fo re I would say
t h at this is a ‘ H ow to’ p ap e r.

This wo rkshop talks about coastal regions bu t
the topic of this paper is oil-producing areas. Th i s
is so because some coastal regions in Nige ria are
also oil-producing are a s , s p e c i fi c a l ly the Nige r
D e l t a , in the central part of southern Nige ria. Th e
N i ger Delta is A f ri c a ’s largest delta, c ove ri n g
about 70,000 km2 with a population of about 7
million. The area consists of a number of distinct
e c o l ogical zones wh i ch are ch a ra c t e ristic of a large
river delta in a tropical regi o n : a coastal ri d ge (bar-
ri e rs ) , m a n groves (the Niger Delta is the third
l a rgest mangrove fo rest in the wo rl d ) , f resh wat e r
swa m p , fo rest and low land, rain fo rests etc.

NE E D T O A C T

The oil-producing area of Nige ri a , the Nige r
D e l t a , is the largest producer of oil in A f rica and
among the wo rl d ’s top ten; it produces over 90%
of Nige ri a ’s fo reign ex ch a n ge earnings. The more
than 7 million people living in the region bear the
b runt of the env i ronmental impact of oil pro d u c-
tion and pollution from other human activ i t i e s
wh i ch include fi s h i n g, agri c u l t u re, fo rest re s o u rc e
ex p l o i t ation and demographic ch a n ge. Concern s
h ave been growing in this region both nat i o n a l ly
and intern at i o n a l ly.

In spite of the Delta’s re s o u rce endow m e n t , t h e
region is in a parlous stat e : c o n s t a n t ly under thre at
f rom deteri o rating economic conditions and social
tensions wh i ch are not re a l ly being add ressed by
c u rrent policies and behaviour pat t e rns. A re c e n t
Wo rld Bank study raised the alarm on the urge n t
need to implement mechanisms to protect the live s
and health of the regi o n ’s inhab i t a n t s , and its eco-
l ogical systems, f rom further damage.

E ven without a note of wa rning from the Wo rl d
B a n k , t h e re is no doubt that considerable ch a n ge is
o c c u rring in the Niger Delta, both nat u ra l ly and as
a result of coastal zone modifi c at i o n s , u p s t re a m
dam constru c t i o n , oil production and urban
growth. In recent times, p u blic perc eption of env i-
ronmental mat t e rs has clouded some ve ry impor-
tant issues concerning the impact of these fa c t o rs
on the ecology and peoples of the coastal regi o n .

E vents in the region have also cre ated an urge n t
need to fo rmu l ate strat egies that will re c o n c i l e
i n d u s t ry env i ronment and community intere s t ,t a k-
ing into account all fa c t o rs re l evant to managi n g
d evelopment that is sustainable and contri bu t o ry
to the ach i evement of industrial and commu n i t y
s t ab i l i t y.

AC T I O N T H R O U G H I N F O R M AT I O N, E D U C AT I O N

A N D C O M M U N I C AT I O N S T R AT E G Y, S TA G E S

A N D P R O C E S S E S

We have talked about operat ive or wo rking titles
l i ke commu n i c ation and management. The exe r-
cise here is about how to ch a n ge the behaviour of
p o l i cy make rs , c o m munity dwe l l e rs , c o rp o rat e
o rga n i z ations and so on towa rd their env i ro n m e n t
e s p e c i a l ly in the coastal region. In an env i ro n m e n-
tal campaign for ex a m p l e, a commu n i c at o r ’s
o b j e c t ive will invo l ve altering the way people
think or behave about a particular env i ro n m e n t a l
i s s u e. But befo re embarking on this, he or she
must fi rst find out wh at people in the target audi-
e n c e, be they gove rn m e n t , oil companies or indi-
v i d u a l s , feel and know about the pro blem; such
b a ck ground re s e a rch helps to ensure that ap p ro p ri-
ate strat egies are adopted from the start .

In addition to understanding the attitudes and
b e h aviour of the target audience, c o m mu n i c at o rs
or fa c i l i t at o rs must have a fair understanding of the
ge n e ral dynamics of human behaviour ch a n ge,
fa c t o rs that motivate people to ch a n ge the way
t h ey think. These are some fa c t o rs that can infl u-
ence ch a n ge of attitude in people:
- p hysical stimu l i – based on the pers o n ’s cur-

rent physical state as well as fear of future
pain and discomfo rt or memory of past pain;

- rational stimu l i – based on know l e d ge and
re a s o n i n g ;

- emotional stimu l i – based on a pers o n ’s inten-
sity of feeling of fe a r, l ove or hope;

- s k i l l s – based on a pers o n ’s capacity to adopt
and continue a new behav i o u r ;

- fa m i ly and personal netwo rk – based on
i n fluence from fa m i ly and peers; and

- social stru c t u re s – based on the impact of
s o c i a l , e c o n o m i c, l egal and tech n o l ogical fa c-
t o rs on the daily life of a pers o n .
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The steps to behaviour ch a n ge according to
t h e o rists are know l e d ge, ap p rova l , i n t e n t i o n , p ra c-
tice and advo c a cy.

H aving learnt about fa c t o rs that affect behav-
i o ral ch a n ge in people, we can now settle down to
the specific strat egies that will help to bring ab o u t
s u s t a i n able management in the oil-pro d u c i n g
a reas of Nige ria. For our use here, I consider the
‘ P ’ p rocess most suitabl e. The ‘ P ’ p rocess is a
f ra m ewo rk that tells one, s t ep - by - s t ep , h ow to
d evelop a strat egic commu n i c ation progra m m e. It
was developed in 1982 by the Johns Hopkins cen-
t re for commu n i c ation programmes and was ini-
t i a l ly intended only for strat egic health commu n i-
c ation programmes. The ‘ P ’ p rocess has been
rev i s e d, over the 15 ye a rs since its incep t i o n , t o
re flect better the needs of the field and improve-
ments in know l e d ge and to broaden its scope. Th e
revised ‘ P ’ p rocess emphasizes national commu-
n i c ation strat egies; positioning of pro d u c t s , p ra c-
tices and services; and more effe c t ive message
d evelopment using the 7C’s of commu n i c at i o n :
command at t e n t i o n , c ater to the heart and head,
cl a rify the message, c o m mu n i c ate a benefi t , c re-
ate tru s t , c o nvey a consistence message and call
for action.

The ‘ P ’ p rocess has five steps for the imple-
m e n t ation of effe c t ive IEC strat egy. In order they
a re :
1. analysis;
2. strategic design;
3. development, pre-testing and production;
4. m a n agement implementation and monito-

ring;
5. impact evaluation.
When these steps are corre c t ly employed in
a dd ressing commu n i c ation pro bl e m s , the ch a n c e s
a re that the task will become easier, for ex a m p l e :

Step 1: Audience analysis
To analy ze the audience or env i ronment of study,
one needs to ask the fo l l owing questions: Wh at is
the commu n i c ation pro blem? Wh at progra m m e
re s o u rces should a commu n i c ation planner con-
sider? Wh i ch audience segment should the com-
mu n i c ation intervention focus on? Wh at ch a ra c-
t e ristics of the audience segment can be targe t e d
to make the env i ronmental campaign more effe c-

t ive? To answer some of these questions one mu s t
look at the big picture by being awa re of the total
s i t u ation such as programme stre n g t h s , we a k-
n e s s e s , o p p o rtunities and thre ats. Select an audi-
ence according to the commu n i c ation situat i o n .
D raw up a pro file of this audience so as to under-
stand fa c t o rs that could help in designing the most
e ffe c t ive env i ronmental commu n i c at i o n .

Step 2: Objective and message design
In designing a campaign, it is necessary to come
up with well thought out objectives as they pro-
vide the fo u n d ation for intervention. Objective = a
go a l , s t rat egy = a plan. All campaigns should fo l-
l ow the smart rule that eve ry objective should be
s p e c i fi c, m e a s u rabl e, a ch i evabl e, realistic and
time bound. This can be ach i eved by ensuring that
c o m mu n i c ation programmes are designed so that
the target audience has a clear perc eption of how
it might benefit from a ch a n ge in behav i o u r.
Consider the secondary audience – who it is and
h ow may it be affected by the message. Planners
should always answer the fo l l owing questions in
S M A RT: Wh at is the purpose? Who is the pri m a ry
audience? Wh at is the key promise/ benefit? Wh at
a re the support points? Wh at is the desired action
re s p o n s e ?

Step 3: Message and materials
The third step deals with message and mat e ri a l s
d eve l o p m e n t , p re-testing and production. Th e
planner develops the message concept by deve l-
oping mat e rials (scri p t s , s t o ry board s , p o s t e rs ,
b ro ch u res etc. ) , designs the message based on the
c o n c ep t s , revises the message and most impor-
t a n t ly fo l l ow the 7Cs of effe c t ive commu n i c at i o n .
Note the final pre-test should be conducted with a
test target audience to ensure message cl a rity and
ap p ro p ri at e n e s s .

Step 4: Management of information,
communication, education programmes
Good management is often said to be essential to
the success of any commu n i c ation campaign. It
also fo l l ows that good management can mean the
ability to start , ch a n ge or stop wh i ch implies that
m a n age rs can start desirable activ i t i e s , ch a n ge
plans when necessary and halt unpro d u c t ive activ-



ities. The key tasks of an IEC manager are setting
the project go i n g, e s t ablishing wo rking pro c e-
d u re s , m a n aging people, p ro blem solving and
decision-making; ove rall cre ating a pro d u c t ive
wo rking cl i m ate through good commu n i c at i o n .
The management task also invo l ves accomplish-
ing tasks effe c t ive ly through planning, o rga n i z a-
tion and control. In carrying out these manage-
ment tasks wise IEC manage rs ap p re c i ate the
b e n e fits of securing the part i c i p ation of others by
a l l owing joint/shared ow n e rship of ideas and
plans from the start of the pro j e c t .

Step 5: Impact evaluation
Impact eva l u ation tells us whether or not a pro-
gramme met its objective by ch a n ging the know l-
e d ge, attitude or behaviour of intended audiences
or by influencing policy making. Progra m m e s
t h at are not eva l u ated waste time and re s o u rc e s
and have little impact on future development. By
identifying the effects of diffe rent activities on
d i ffe rent audiences, sound programme eva l u at i o n
can support programme advo c a cy, s t i mu l ate pro-
gramme improvement and guide cost-effe c t ive
funding allocation in the future. Some key ele-
ments of eva l u ation include early planning, use of
b e h aviour ch a n ge models, e m p l oyment of diffe r-
ent eva l u ation methodologi e s , q u a l i t at ive and
q u a n t i t at ive cost effe c t iveness and the dissemina-
tion of eva l u ation results to others. The next step s
after the eva l u ation process of a successful pro j e c t
a re to plan for its continu at i o n , scaling it up, a dvo-
c ating similar projects elsewh e re etc.

An ex a m p l e : Pollution in the Okrika regi o n
H aving discussed the ‘ P ’ p rocess at length and
h ow it can be used to add ress sustainable mana-
gement pro blems of coastal regi o n s , I shall pre-
sent an example of an oil-producing area in
N i ge ria to show how the ‘ t h e o ry ’ is ap p l i e d.
A re a: O k rika in the Rive rs State of Nige ria. 
P ro bl e m: R egular oil spillage, air pollution, ga s
fl a ri n g, acid ra i n , emissions from a va riety of
s o u rces and water pollution. 
Audience segment pro fi l e: Local citizens of wh o m
80% are illiterate; mu l t i n ational companies that
p romise contracts and youth employment (bu t
often do not fulfill their promises) and that pay

o c c a s i o n a l , i n a d e q u ate compensation to ch i e f s ;
local gove rnment. 
Leading orga n i z at i o n s: WNC (Wa k i ri ke Nat i o n a l
C o n gre s s ) , KEDEF (Kiri kese Env i ro n m e n t a l
E d u c ational Development Fund), S a k ab a ri
M a s q u e rade Society etc. 

H aving applied step one of the ‘ P ’p ro c e s s , it is
o bvious that to bring about sustainable deve l o p-
ment in the area using IEC strat egi e s , a tri p a rt i t e
action involving industry, the community and
gove rnment will be necessary. 
I n d u s t ry : I n d u s t rial manage rs could be
ap p ro a ched by env i ronmental non-gove rn m e n t a l
o rga n i z ations (NGOs) and local dignitari e s .
S p e c i fic seminars that cl e a rly present the subject
of discourse using audio-visual aids can also be of
immense help. Media advo c a cy campaigns, e. g.
j i n g l e s , s p o n s o red programmes in the electro n i c
media and new s p aper columns with well designed
m e s s ages will serve as constant re m i n d e rs to
mu l t i n ational industries (especially the oil
companies wh i ch are the major agents of
pollution in the area) of their re s p o n s i b i l i t i e s .
Other mat e rials that could be used to give simple,
clear and direct messages are billboard s , p o s t e rs
and sticke rs .

Community
The community could be educated through social
m o b i l i z ation activities such as rallies by NGOs,
the use of drama ske t ches at community gat h e r-
i n g s , s e n s i t i z ation and mobilization of wo m e n ’s
a s s o c i at i o n s , on simple hy gi e n e, e. g. boiling
water befo re dri n k i n g, going for medical ch e ck s
as a way of add ressing some of the health pro b-
lems. Youths could be encouraged to employ
c o m munal effo rts in effecting some positive
ch a n ges in the env i ro n m e n t , e. g. building publ i c
pit lat rines instead of using the sea shore as is the
common practise in the region today.

Some other env i ronmental health hazard s
could also be reduced or prevented by dissuading
fi s h e rmen in the coastal areas from using ch e m i-
cals and dynamites to fish by educating them on
the short and long-term health dange rs posed by
them. Small trade groups and others should be
e n c o u raged to fo rm co-o p e rat ive societies to
e n able them to access soft loans from the Fa m i ly
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S u p p o rt Programme or the Fa m i ly Economic
A dvancement Progra m m e. It is important to note
t h at a broad-based rep re s e n t ation of CBOs, N G O s
and individuals is necessary in carrying out a
number of these activ i t i e s .

Government
G ove rnment can play its part by enacting enfo rc e-
able legi s l ation to deter env i ronmental pollution
and degra d ation. Gove rnment should also collab-
o rate effe c t ive ly with industries in oil-pro d u c i n g
a reas to set up cottage industries to allev i at e
u n e m p l oyment. Gove rnment needs to pers u a d e
i n d u s t ry to show more interest in and commitment
to their host community by compelling them to re -
t rain people who have lost their jobs as a result of
i n d u s t rial pollution.

G ove rnment should compel the companies to
a d h e re to the country ’s recommended env i ro n-
mental standards. This could be ach i eved by cl o s e
m o n i t o ring of the industries by gove rnment and
c o n c e rned individuals. Gove rnment env i ro n m e n t a l
agencies should be made re l evant to the commu n i t y
by giving them more autonomy and gre ater powe rs .

RE C O M M E N D AT I O N S

N i ge ria has long been known as a source of strat e-
gic minerals from the hey d ay of coal, i ro n , o re,
columbite and tin through to the oil boom. Ye t
e nv i ronmental laws are either weak or non-ex i s-
tent. Despite the pro blems of pollution and dis-
ruption of the nat i o n ’s ecosystem, the pro blem of
e nv i ronmental pollution and lack of physical plan-
ning can be add ressed by delineating ap p ro p ri at e
j u risdictional boundaries to fa c i l i t ate effe c t ive
m o n i t o ri n g, eva l u ation and enhancement of the
s t ate of the env i ronment and elements within it.

An ap p ro p ri ate institutional fra m ewo rk to
fa c i l i t ate efficient and effe c t ive perfo rmance of
e nv i ronmental reg u l at o ry and management func-
tions needs to be designed. A d e q u ate planning
systems to ensure that env i ronmental re s o u rc e s
will be used in an optimally efficient way and to
p romote public enlightenment about the conse-
quences of env i ronmental pollution and virtues of
e nv i ronmental cleanliness should be establ i s h e d.
A f rican stat e s , and Nige ria in part i c u l a r, mu s t

u n d e rt a ke measures to ensure the optimal
ex p l o i t ation of nat u ral re s o u rces wh i ch must nec-
e s s a ri ly be conditioned by ecological limitat i o n s .
Th e re fo re, the gove rnment as a reg u l at o ry body
must seek to ensure an ecologi c a l ly sustainabl e
economic development through proper env i ro n-
mental management at t a i n able with the aid of the
IEC strat egies presented in this tex t .

CO N C L U S I O N

M u ch has been said about the oil-producing are a s ,
but now is the time for part i c i p at o ry action and
i n t e rvention to mitigate a looming crisis. Cre at i o n
of a viable community-based economy to add re s s
p ove rty and human misery is a sure step on the
road to attaining sustainable development in the
coastal region. Using IEC, a policy fra m ewo rk
founded on strat egic regional planning, u r b a n
design and integrated ru ral development should be
fo rmu l at e d.

It is to be hoped that by the time A f rican lead-
e rs conve rge in Maputo at the end of the tech n i c a l
wo rkshops to discuss this subject, t h ey will fi n d
the info rm ation put together by this wo rk s h o p
i nva l u able and act pro m p t ly on it so that in no dis-
tant future, p ro s p e rity will begin to rep l a c e
p ove rty and cooperation replace conflict for the
re a l i z ation of global peace and harm o ny.

R e c ap of the basic principles 
of the ‘ P ’p ro c e s s
At eve ry stage of the ‘ P ’ p ro c e s s , the fo l l ow i n g
basic principles ap p ly :
- S t rat egic thinking: Identifying commu n i-

c ation as continu o u s , d i rect and a major
i n fluence on behaviour and policy. Mobilize
and dep l oy the power of commu n i c ation at all
l evels to promote and support good health
p ra c t i c e s ;

- L e a d e rship support: Build support among
n ational and local leaders continu o u s ly fro m
the initial assessment to the sharing of eva-
l u ation results. A l l ow political, re l i gious and
c o m munity leaders to share credit for pro-
grammes when accomplished;

- Audience part i c i p at i o n: E n c o u rage your au-
dience to be active ly invo l ved at eve ry stage,



assessing their needs planning the strat egy,
c a rrying out local activ i t i e s , assisting in
m o n i t o ring and eva l u ation as well as enga-
ging in advo c a cy. Develop key message s
a round the needs of the audience and the
b e n e fits to the audience;

- I n t e rd i s c i p l i n a ry ap p ro a ch: Wo rk with
people from diffe rent disciplines and back-
grounds including health personnel and
other re l evant pro fessionals to secure the
d ive rse skills and technical ex p e rtise re q u i-
re d ;

- c o o rd i n ation with service prov i d e rs:
Design commu n i c ation programmes to
identify and re i n fo rce facilities to pro m o t e
access and quality;

- P u bl i c / p rivate part n e rs h i p s: Build part n e r-
ships among gove rnment age n c i e s , N G O s
and the corp o rate wo rld to enhance re i n fo r-
cement of commu n i c ation programmes and
l e a rn from one another;

- Multiple ch a n n e l s: Set up a lead age n cy and
channel to carry the message and re i n fo rc e
it with other ap p ro p ri ate (mass, c o m mu n i t y
and inter- p e rsonal) media as the case may
b e. Use the medium that will best re a ch the
intended audience to ach i eve the most
e ffe c t ive progra m m e s ;

- I n t e r- e d u c ational ap p ro a ch e s: E m p l oy enter-
tainment to re a ch and persuade audiences,
e s p e c i a l ly young people. Develop and adap t
e n t e rtaining mat e rials for mass media and
c o m munity distri bu t i o n ;

- Training and capacity bu i l d i n g: At eve ry
s t ep train individuals and build institutional
c ap abilities to carry out effe c t ive progra m-
mes. Use educational sessions and on-the-
job training to cre ate a critical mass of
c o m mu n i c ation ex p e rt s ;

- M o n i t o ring and eva l u at i o n: Plan for eva-
l u ation from the start to measure ch a n ges in
the intended audiences and to know wh e-
ther objectives are ach i eve d, monitor pro-
ject outputs reg u l a rly and make necessary
a d j u s t m e n t s , s h a re funding widely to
i m p rove future programmes; and

- C o n t i nuity and sustainab i l i t y: Plan for con-
t i nuity from the start with activities that can
become sustainable over time. Expand pro-
gra m m e s , s e rvice activities and coalition as
ap p ro p ri ate to build a larger base for advo-
c a cy and community support .
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INTRODUCTION

In presenting my perspective on the role of edu-
cation in sustainable coastal development, I shall
focus on Nigeria’s coastal region, drawing heav-
i ly on the findings on the Niger Delta env i ro n-
mental survey of 1997. But befo re doing that I
will briefly review the concepts of development,
of sustainable coastal development and of educa-
tion as the basis for establishing a linkage
between the concepts.

KEY CONCEPTS

Development is a concept whose definition varies
according to the thrust of the person defining it.
The economist emphasizes increase in gro s s
n ational product. The political scientist stre s s e s
democracy and stability of government. The edu-
cationalist focuses on the tapping and utilization
of all available human resources. In general, how-
ever, development simply means the tapping and
u t i l i z ation of potential human and mat e ri a l
resources of any community or nation to increase
its pro d u c t ivity as well as equitable distri bu t i o n
of the products in order to improve the quality of
life of the people. The emphasis or ultimate goal
is good quality of life wh i ch is ch a ra c t e ri ze d
among other things by:
- food security;
- adequate and affordable health care;
- available potable water;
- manageable family size;
- high life expectancy;
- health and a sustainable environment.
These indicators often serve to categorize nations
as ‘developed’ or ‘developing’. Nigeria is one of
the developing countries.

The term ‘ d eve l o p m e n t ’ is now being quali-
fied with ‘ s u s t a i n abl e ’ to draw out the fact that

some development may not be sustainabl e.
S u s t a i n able development means that type of
development, which in the course of tapping and
use of re s o u rces does not destroy the ve ry eco-
l ogical fo u n d ations that support it. Behind the
concept of sustainable development is rationality
in production and use with the future in mind.
Sustainable coastal development therefore refers
to the development of our coasts in a pat t e rn
which encourages the maintenance of the ecology
of the coasts while utilizing and benefiting from
their vast resources.

E d u c ation is the process of helping one to
a c q u i re desirable know l e d ge, skills and at t i t u d e
for effe c t ive life in today ’s society and in the
f u t u re. The process may be info rmal – when there
is no orga n i zed or pre s c ribed content, or fo rmal –
when a scheme of learning activ i t i e s , c o n d i t i o n s
and duration are pre s c ribed as is the case in our
s chool system. It is non-fo rmal when learning out-
comes are known but conditions and pro c e d u re s
a re rather fluid in order to suit the conditions of
the learn e rs who are often adults. Most adult edu-
c ation programmes for updating skills and know l-
e d ge or modifying attitudes is non-fo rmal. It is
n e c e s s a ry to draw the distinctions so as to under-
stand the va rious educational pat h ways wh i ch can
be used to ach i eve sustainable coastal deve l o p-
ment. Wh at actually are the common coastal
d evelopment pro bl e m s ?

COASTAL DEVELOPMENT PROBLEMS

The coastal regions of the wo rld have similar
ge ograp hy. Th ey ex p e rience similar env i ro n-
mental conditions and development pat t e rns –
that is, a relatively stable and balanced ecological
system turning to a rap i d ly ch a n ging and d e s-
tabilized system due primarily to human develop-
ment activities.

EDUCATION AND SUSTAINABLE COASTAL DEVELOPMENT

Eunice A. C. Okeke,
University of Nigeria, Nsukka, Nigeria



Nigeria’s coastal region, especially around the
e s t u a ries of the Niger and Benue rive rs and the
Atlantic coastline, is known to be ex p e ri e n c i n g
s e rious development pro blems that thre aten the
s u s t a i n ability of this region. The inhabitants of
this coastal region make their living from fishing
and fa rm i n g, t h ey sell their products to others
thereby contributing to the food security and eco-
nomic development of the nation. Unfortunately,
developmental activities in this region, especially
the oil industry and associated industrial estab-
l i s h m e n t s , h ave cre ated ecological pro blems of
immense dimension. The ordinary citizen is able
to observe several ecological changes:
- changes in the rhythm and patterns of atmos-

pheric/weather conditions such as rhythm of
tidal waves;

- changes in the variety and ubiquity of orga-
nisms as exemplified in the type, quality and
quantity of the fish harvest;

- reduced vitality and increased human health
p ro blems associated with pollution, e. g. of
water;

- depleting natural resources such as drying-up
of oil wells and deforestation;

- l owe red soil fe rtility and agri c u l t u ral pro-
duction.

It is concern over these observations and other
socio-economic pro blems that influenced the
government, the oil companies, the oil-producing
communities and other stakeholders to set up the
Niger Delta Environmental Survey (NDES). The
goal of NDES is ‘to establish the causes of ecolo-
gical and socioeconomic ch a n ge over time and
induce corrective action... to improve the quality
of life of the people and ach i eve sustainabl e
development in the region’. The survey findings
which were published in 1997 identified fourteen
major environmental problems, which are:
- flooding and coastal erosion;
- sedimentation and siltation;
- degradation and depletion of water and coas-

tal resources;
- land degradation;
- air pollution;
- biodiversity depletion;
- noise pollution;
- light problems;

- lack of community participation;
- health problems;
- low agricultural production;
- socio-economic problems such as unemploy-

ment, poverty;
- weak or non-existent laws and regulations;
- improvement in the well-being of the popu-

lation.
Each of these problems can be categorized as nat-
u ra l ly occurri n g, d evelopment-induced or
socio-economic. Examples of naturally occurring
coastal pro blems are erosion and flooding of
coastal river banks, s e d i m e n t ation and siltat i o n ,
the invasion of such plants as water hya c i n t h s .
Education will serve to inform the public on what
e a ch phenomenon is, explain the pro c e s s , s h ow
how to manage it and inculcate the right attitude
to it. The subject matter should feature in the cur-
ricula at formal and non-formal levels. When peo-
ple are equipped with correct information on the
growth and activities of water hyacinths fo r
ex a m p l e, t h ey will be less scared and be more
able to seek ways to combat the invasion. Interest
in research into such phenomenon can be gener-
ated through education and public awareness.

D eve l o p m e n t - re l ated pro blems include land
degradation/loss of soil fertility, decline of forest
reserve, depletion of biodiversity especially fish,
oil spillage and gas flaring, sewage and waste dis-
posal into wat e r. Given that these pro blems are
d evelopment induced, t h ey have been traced to
i g n o rance and illitera cy and sometimes to the
selfish interests of the perpetrators. So well-pack-
aged education programmes for youths and adults
of fo rmal and non-fo rmal kinds will prov i d e
o p p o rtunities to learn the causes, m a n age m e n t
and prevention of these problems. A topic such as
‘the oil industry and our env i ro n m e n t ’ t h at will
expose the activities of oil companies, the eco-
nomic benefits and the env i ronmental pro bl e m s
created.

A curriculum that includes sustainable coastal
development is necessary to provide people with
re l evant know l e d ge, skills and attitudes towa rd s
sustained development. In this regard the Project
2000+ on Scientific and Te ch n o l ogical Litera ry
for All is appropriate. Project 2000+ encourages
the development and introduction of appropriate
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i n - s chool and out-of-school opportunities and
p rogrammes and curricula towa rds ach i ev i n g
re s p o n s i ble and sustainable development. In a
recently concluded training/writing workshop on
P roject 2000+ for A f ri c a , held in A c c ra Ghana,
environmental issues featured prominently in the
expected supplementary reading series for Junior
S e c o n d a ry Schools. In short , e d u c ation has an
i m p o rtant role to play in sustainable coastal
development by development and implementation
of a curriculum that includes coastal en-
vironmental education.

The NDES document also outlines some
socio-economic spin-off of coastal deve l o p m e n t
activities. These include unemployment, poverty,
conflicts, decay of societal values, non-participa-
tion of the community in major decision-making.
These problems can be easily addressed by pro-
viding the young with wide access to educat i o n
and tra i n i n g. Education is the most import a n t
investment in people. Education to eliminate illit-
eracy will help the young to gain employment, to
rise ab ove pove rt y, to join the class that make s
d e c i s i o n s , to reduce and/or manage confl i c t , t o
seek the enfo rcement or provision of laws and
regulations etc.

C o m munity part n e rship wh i ch is vital to
proper coastal development and management will
be successful when the community has a critical
mass of educated men and women who under-
stand the complexities of development.

Nigeria’s education initiative
on environment
In addition to the establishment in 1992 of the
Fe d e ral Env i ronmental Protection A ge n cy (FEPA )
whose mandate was expanded to cover conserva-
tion of nat u ral re s o u rces and biological dive rs i t y,
the gove rnment is trying to inculcate env i ro n m e n-
t a l ly sound beliefs and practices through educat i o n .
The gove rnment ch a rged the Nige rian Educat i o n ,
R e s e a rch and Development Council (NERDC)
with the responsibility of developing an env i ro n-
mental education programme for schools. The pro-
ject document states ‘to assist gove rnment to bu i l d
institutional capacity and make operational its edu-
c ation and env i ronment policies of ach i eving an
e nv i ro n m e n t a l ly literate citize n ry, e m p owe red suf-

fi c i e n t ly to deal with current env i ronmental pro b-
lems such as sustainable development’. An env i-
ronmental education programme for junior sec-
o n d a ry schools has been developed and ap p rove d
by the National Council for Education (NCE).

C h a ra c t e ri s t i c a l ly, the programme adopted the
infusion ap p ro a ch wh e reby themes in env i ro n-
mental education we re infused into the curri c u l a
for English language, social studies, health edu-
c at i o n , i n t egrated science and agri c u l t u ral sci-
e n c e. The infusion is based on five themes: e c o-
l ogical fo u n d ations; human env i ro n m e n t /
d evelopment; env i ronmental ch a n ge/impact; sus-
t a i n able deve l o p m e n t .

It is expected that if the innovation takes off
s u c c e s s f u l ly other levels of education will be
i n cl u d e d. Howeve r, some unive rsities and col-
l eges in Nige ria are alre a dy offe ring cert i fi c at e
and diploma courses in environmental education/
m a n age m e n t , while some have degree pro-
grammes and postgra d u ate programmes that
focus on the environment. It is within these pro-
grammes that emphasis on sustainable coastal
development will feature.

From the non-fo rmal education angle, t h e re is
not mu ch happening that can impact suffi c i e n t ly
on the attitude of people towa rds sustainabl e
d evelopment. Public awa reness campaigns using
eve ry means are urge n t ly needed to ach i eve the
d e s i red sustainable coastal development. It is
one thing to develop a curriculum or plan inter-
vention progra m m e s , and another to successfully
implement them. Th e re are often obstacles and
p ro bl e m s .

Problems in implementing 
environmental education programmes
- Poor preparation of teachers. In Nigeria, as in

m a ny countri e s , t e a ch e rs are trained to spe-
cialize in one or two subjects with the result
t h at such a teacher is unable to teach the
i n t e rd i s c i p l i n a ry concepts that ch a ra c t e ri ze
environmental issues.

E nv i ronmental education demands the use of a
va riety of methods wh i ch will not only prov i d e
k n ow l e d ge but serve to modify learner beha-
viour/attitude to the environment. Methods which
have been found to be suitable a re pra c t i c a l , i n t e r-



a c t ive ones such as group discussion; field tri p s ;
d eb at e s , ro l e - p l ays; demonstration; projects and
p ractical ex p e riments such as testing water quality;
p i c t u re s / s ke t ches and audio-visual rep re s e n t at i o n s .
- L a ck of funds and support for field trips to

e nv i ro n m e n t a l ly degraded areas such as the
N i ger Delta zone in order to provide learn e rs
with fi rst hand ex p e rience of env i ro n m e n t a l
p ro blems. A learner who ex p e riences con-
t i nuous gas fl a re s , or the thick layer of oil on
the surface of a river after an oil spillage or
d eva s t ation of fa rmland arising from oil ex-
p l o rat i o n , will be perm a n e n t ly sensitized and
committed to deal with issues of sustainabl e
d eve l o p m e n t .

- Near absence of cultura l ly re l evant texts on the
N i ge rian coastal env i ronment at pri m a ry,
s e c o n d a ry and non-fo rmal educational leve l s .

SO L U T I O N S

Fi rs t ly, we need gre ater cooperation betwe e n
e d u c ation systems in va rious A f rican countri e s
and also with ap p ro p ri ate intern ational bodies.
The Commission for Biology Education (CBE),
an arm of the International Union for Biological
Sciences (IUBS), has made efforts and continues
to work on environmental education, curriculum
and teach i n g. A well planned education pro-
gramme will serve for advocacy, awareness rais-
i n g, i n fo rm at i o n , d i s s e m i n at i o n , c apacity bu i l d-
ing, informed decision-making, attitude change,
p ro blem solving towa rds sustainable coastal
development.

S e c o n d ly, we have to develop ap p ro p ri ate cur-
ricula on env i ronmental education at all levels. We
must accommodate indigenous know l e d ge.
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D u ring the past four ye a rs there has been mu ch
discussion in the Sey chelles about sustainabl e
coastal development and integrated coastal zo n e
m a n agement. Va rious stake h o l d e rs , i n cl u d i n g
rep re s e n t at ives from educat i o n , h ave been
i nvo l ved in an array of sometimes unre l at e d
n ational and regional wo rkshops on the subject.
I n ev i t ably, one of the outcomes of all of these
meetings is the re c ognition of the vital role edu-
c ation must play in the development of a society
able to live sustainably in coastal are a s .

As the Sey chelles is an arch i p e l ago of small
i s l a n d s , most of its land area can be considere d
to be coastal, and most human activities have a
d i rect impact on the coastal env i ronment. Fo r
ex a m p l e, as new roads and housing deve l o p-
ments cut into the hillside, rain washes loose re d
e a rth into the sea wh e re it settles on sea gra s s
beds and coral reefs. Pesticide and fe rt i l i zer ru n -
o ff from agri c u l t u ral activities eve n t u a l ly fi n d s
its way to the sea. Sewage from faulty domestic
s eptic systems along hillsides and on the coast
s e eps into rive rs and is then washed down to the
sea. Most industrial developments are along the
c o a s t , wh e re their effluent poses a potential haz-
a rd to coastal and marine life. The dumping site
on the main island of Mahe is located on
re claimed land (coral fill) along the coast wh e re
l e a ch ate seeps into the adjacent sea. Env i ro n-
mental education activities that seek to add re s s
these pro blems all potentially could have a
impact on sustainable coastal deve l o p m e n t .

Since the early eighties, the Sey ch e l l e s
M i n i s t ry of Education has placed a stro n g
emphasis on the env i ronment in the nat i o n a l
c u rriculum at pri m a ry and secondary school lev-
els. Since this time, S ey chellois pupils have
l e a rnt about the sea and coast in a ra n ge of sub-

jects including science, E n g l i s h , a rt , Fre n ch ,
C re o l e, and ge ograp hy. More re c e n t ly, t h e
M i n i s t ry of Education brought out an env i ro n-
mental education policy, outlining its com-
mitment to further development of env i ro n-
mental education in the national curri c u l u m
f rom Crèche (nu rs e ry) to Po ly t e ch n i c. In 1997 a
c u rriculum guidelines document was pro d u c e d
wh i ch details a series of env i ronmental learn i n g
o b j e c t ives to be integrated into the national cur-
riculum; it includes a strong focus on the mari n e
e nv i ronment. At present a new unit on coastal
e nv i ronments is being developed for the pri m a ry
s chool science progra m m e, and another is plan-
ned for secondary school ge ograp hy.

Pa rt of the Ministry of Educat i o n ’s strat egy
to further integrate env i ronmental education into
the curriculum is to provide training in env i ro n-
mental education (EE) for in-service and pre -
s e rvice teach e rs. Since 1993, s h o rt wo rk s h o p s
on va rious aspects of EE have been offe re d
eve ry year for pri m a ry and secondary sch o o l
and poly t e chnic teach e rs. In add i t i o n , in 1994
the local teacher training institution introduced a
popular optional module on env i ronmental edu-
c ation for pre - s e rvice pri m a ry and secondary
s chool teach e rs. Te a cher training initiat ives aim
to provide teach e rs with opportunities to learn
m o re about the local env i ronment and ecology,
e nv i ronmental pro bl e m s , and provide them with
fi rst-hand ex p e rience through field trips and
p roject wo rk .

However, due to several constraints, schools at
p resent are limited in their capacity to prov i d e
students with opportunities to participate actively
in projects related to sustainable coastal develop-
ment as part of their timetabled lessons. It is
rather in the context of co-curricular and ex t ra -
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c u rricular activities that students are being more
a c t ive ly invo l ved in coastal and marine conserva-
tion educat i o n .

For ex a m p l e, e a ch year in the Sey ch e l l e s ,
the Ministry of To u rism collab o rates with div-
ing centres and the Ministry of Education to
o rga n i ze a fe s t ival of underwater photograp hy,
the ‘ S U B I O S ’ fe s t ival. Included in the annu a l
p rogramme of activities are art and cre at ive
w riting competitions for sch o o l ch i l d re n , wh i ch
a re taken up as co-curricular activities by art
and language teach e rs. This popular event pro-
vides an excellent opportunity for students and
t e a ch e rs to get invo l ved in learning ab o u t
coastal areas. In add i t i o n , SUBIOS guest
s p e a ke rs (intern at i o n a l ly re n owned underwat e r
p h o t ograp h e rs and marine biologists) make
p re s e n t ations in schools on a ra n ge of topics
re l ated to the marine env i ro n m e n t .

A local non-gove rnmental orga n i z at i o n ,
Wi l d l i fe Clubs of Sey chelles (WCS), wo rks in
close collab o ration with the Ministry of
E d u c ation to co-o rd i n ate a netwo rk of ex t ra - c u r-
ricular env i ronment and wildlife clubs in
s chools. WCS orga n i zes training sessions fo r
club leaders to fa m i l i a ri ze them with local
w i l d l i fe and conservation issues. Many of these
clubs wo rk on activities pertinent to sustainabl e
coastal deve l o p m e n t , s u ch as monitoring coastal
w i l d l i fe, visiting coastal hab i t at s , t ree planting
along coastal are a s , visiting marine park s , cl e a n-
ing beaches etc. In Ju n e, 1 9 9 8 , in re c ognition of
the Year of the Ocean, all the wildlife cl u b s
joined together for a march through the capital to
p romote the protection of oceans and marine life.
M o re re c e n t ly, clubs orga n i zed and perfo rmed a
va riety show for the ge n e ral publ i c, wh i ch
focused on the protection of the marine env i ro n-

ment. At pre s e n t , WCS is wo rking on a coastal
and marine activity book for ch i l d re n , wh i ch will
i n clude a va riety of indoor and outdoor activ i t i e s
to help ch i l d ren learn about the marine env i ro n-
ment and part i c i p ate in conservat i o n .

The Ministry of Education also wo rks in part-
n e rship with the Division of Env i ro n m e n t
( D O E ) , wh i ch is mandated to co-o rd i n ate env i-
ronmental education initiat ives targeting the ge n-
e ral publ i c. The DOE wo rks alongside the media
( t e l ev i s i o n , radio and new s p ap e rs) to pro d u c e
regular art i cl e s , and television and radio pro-
gra m m e s , wh i ch often focus on coastal deve l o p-
ment issues as well as school env i ronmental ini-
t i at ives in this domain.

In ge n e ra l , the situation in the Sey chelles at
the moment is conducive to env i ronmental edu-
c ation initiat ive s , p a rt i c u l a rly in pri m a ry and sec-
o n d a ry schools wh e re there now exists a netwo rk
of committed and enthusiastic teach e rs. Th e
M i n i s t ry of Educat i o n ’s close part n e rship with
the Division of Env i ronment and Wi l d l i fe Clubs
of Sey chelles is producing re s u l t s : we are slow ly
b eginning to see the development of a new ge n-
e ration of youth concerned ab o u t , and committed
t o , s u s t a i n ab i l i t y, i n cluding sustainable coastal
d eve l o p m e n t .

H oweve r, t h e re still remains room for fur-
ther development and new initiat ive s , p a rt i c u-
l a rly in terms of strengthening our cooperat i o n
with other small island states. Th rough our par-
t i c i p ation in the technical wo rkshop in Map u t o ,
M o z a m b i q u e, on ‘ S u s t a i n able Integrat e d
Coastal Manage m e n t : The Role of Educat i o n
and Commu n i c at i o n ’ , we hope to establish new
contacts with other individuals and orga n i z a-
tions so that we can learn from them and share
our ex p e ri e n c e.



Some 15 years ago, the National Department of
E nv i ronmental A ffa i rs and To u rism (South
Africa) identified, through a series of workshops
along the coast of South Africa, the need for a co-
o rd i n ated national ap p ro a ch to commu n i c at i o n
and education for coastal management. This led
to a programme within the department known as
the Coastal Management A dv i s o ry Progra m m e,
c o m m o n ly known as CMAP. The progra m m e
was run by the Council for Scientific and
I n d u s t rial Research (CSIR) on behalf of the
Department until 1995 when it was expanded to
include two national co-ordinators, one from the
department and one from the CSIR.

To d ay the programme has expanded into an
e ffe c t ive national info rm ation ex ch a n ge, e d u c a-
tional and cap a c i t y - building programme and is
k n own as CoastCARE. It is now co-ord i n at e d
f rom within the dep a rt m e n t ’s Coastal Man-
agement Office on a full-time basis.

The objectives of CoastCARE are:
- to promote optimum awareness of the coas-

tal zone so that its resources can be managed
and developed in a sustainable way;

- to play a dynamic role in the ex ch a n ge of
information amongst all interested and affec-
ted parties;

- to fa c i l i t ate the education of our dive rs e
coastal communities through indiv i d u a l ly
designed projects;

- to form a bridge of communication between
scientists and other role players; and

- to co-ordinate relevant associated projects to
p romote consistency and integration on a
national level.

CoastCARE initiates, co-ordinates and manages
projects that centre around the participation of a
d ive rse ra n ge of interest groups. These incl u d e :
l o c a l , p rovincial and national authorities; local

residents; coastal communities; subsistence and
re c re ational re s o u rce gat h e re rs; pro p e rty deve l-
o p e rs; industry; scientists and re s e a rch e rs ;
n ational and intern ational tourists and holiday
m a ke rs; young people; students; env i ro n-
mentalists; conservation officials; politicians; law
e n fo rcement offi c e rs; the legal frat e rnity; non-
government organizations and community-based
organizations.

CoastCARE makes use of dive rse means to
reach these people, including courses, workshops
and seminars; multi-media displays; educational
videos; a va riety of publ i c ations; radio; pri n t
media; a technical manual and interp re t ive sig-
nage.

As a result of severe manpower and budgetary
c o n s t ra i n t s , CoastCARE is ve ry dependent on
s t rong part n e rships with a va riety of orga n i-
zations and other role players. These include the
private sector, (they fund most of the specific pro-
jects co-ord i n ated by CoastCARE); gove rn m e n t
and non-government organizations; research and
academic institutions and private consultants.

Specific projects in various stages of develop-
ment and implementation under the CoastCARE
umbrella include:
- A national needs assessment and prioritiza-

tion for all educational and training needs in
the field of coastal and marine management
is being done in cooperation with the South
A f rican Netwo rk for Coastal and Oceanic
Research (SANCOR) and will lead to a more
c o - o rd i n ated ap p ro a ch with certain mini-
mum standards in place for all training in
this field. A lot of ad hoc and individual short
training and educational courses are run by a
variety of organizations in South Africa, but
to date there is no cooperation and coordina-
tion in this field; this often leads to expensive
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duplication of effort and sub-standard infor-
m ation being conveye d. The needs asses-
sment will be completed by the end of 1998;
thereafter an implementation strategy will be
d eveloped and implemented when the fun-
ding needed becomes available.

- A technical manual for coastal manage m e n t
in South A f rica is being compiled with the
possibility of extending it into a manual fo r
East A f rica in cooperation with the Secre t a ri at
for Eastern A f rican Coastal A re a
M a n agement (SEACAM). The manual is at a
s t age wh e re a fi rst draft is curre n t ly being
rev i ewed and will be completed and publ i-
shed early in 1999. This manual is the re s u l t
of a national survey wh i ch identified such a
document as a high pri o rity for coastal mana-
ge rs in local and provincial authorities as we l l
as coastal engi n e e rs , t own planners , d eve l o-
p e rs and other decision-make rs in this fi e l d.

- There is an ongoing educational programme
at the Two Oceans Aquarium in Cape Town
aimed at school groups and the ge n e ra l
public (approximately 1 million visitors per
a n num). This programme includes mu l t i -
media interactive computer displays, interac-
tive learning methods like puppet shows etc.,
murals and other displays about the coast. It
is run by two full-time educators.

- A series of educational videos is being ex-
panded and will ultimately be distributed to
s ch o o l s , institutions for tert i a ry educat i o n
and coastal communities.

- An info rm ation booklet series on the coast
i n cluding topics like ‘ E s t u a ries and

L ago o n s ’ , ‘ R o cky Shore s ’ e t c. is being made
ava i l able through the CoastCARE office fre e
of ch a rge to the ge n e ral publ i c, s chools and
c o n s e rvation agencies. This is accompanied
by a CoastCARE poster, wh i ch can act as an
i n t e ra c t ive learning tool in itself.

- An Internet web site is currently being deve-
loped which will contain information on the
n ational coastal management offi c e,
CoastCARE and ge n e ral info rm ation ab o u t
the coast.

- A national implementation strategy and imp-
l e m e n t ation plan for the coord i n ation of
interpretive signage along the coast of South
Africa has been developed in close coopera-
tion with a wide va riety of role playe rs in
South Africa and will be implemented over
three years as soon as funding becomes avai-
lable.

These are a few of the major CoastCARE initia-
t ives in va rious stages of development and/or
implementation.

It is important to note that all of these projects
a re being developed and implemented in cl o s e
c o o p e ration with a wide va riety of other ro l e
p l aye rs , i n t e rest groups and orga n i z ations as
CoastCARE strives for effe c t ive ex ch a n ge of
i n fo rm ation instead of the usual top-down gov-
ernment approach which tends to alienate people.
Strong partnerships have emerged over the years
and CoastCARE is looking forward to extending
its local involvement to the rest of the continent
as we believe there is a lot of scope for working
t ogether with similar intern ational and regi o n a l
programmes.
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E ffo rts to curb env i ronmental degra d ation have
been stepped up in recent ye a rs because of the
ge n e ra l ly fast deteri o ration of the env i ronment at
l a rge. This is mostly due to the human activ i t i e s ,
wh i ch are surpassing their bounds day and night.
It must be pointed out however that , because of
the fast growing ex p l o i t ation of the env i ro n m e n t ,
man has been fo rced to revisit his activ i t i e s , a l b e i t
the need for nat u ral re s o u rces is pra c t i c a l ly on a
d a i ly upsurge. And by revisiting we actually mean
t rying to stri ke a balance between man’s daily
needs from nat u re and the degra d ation of the env i-
ronment so as not to deny the coming ge n e rat i o n s
their right to nat u re.

The danger linge ring over our heads is that of
finding an inhab i t able wo rld as a result of uncal-
c u l ated ex p l o i t ation of the env i ronment. Since the
d ays of Charles Darwin, man has seen this dange r.
It is because of this fact that we are today fo rc e d
to wage campaigns for the pre s e rvation of nat u re
and rational ex p l o i t ation of the env i ronment. Th i s
is actually a call to mankind to maintain ecologi-
cal harm o ny as a precondition for life on eart h .

E nv i ronmental degra d ation or rather ecologi-
cal disharm o ny has become such a serious pro b-
lem that it is no longer possible to expect positive
results without the part i c i p ation of society as a
wh o l e. For any quantifi able results to be regi s-
t e red in the stru ggle to curb or rather reve rse the
s i t u at i o n , it should be borne in mind that no gov-
e rnment in isolat i o n , h owever ri ch and powerful it
might be, can succeed without involving the
whole of society from the gra s s roots up.
G ove rnments and ex p e rts can help in systemizing
the reve rsal process but community part i c i p at i o n
is pro b ably the only way to see to it that fri e n d s h i p
b e t ween man and the env i ronment is maintained.

E nv i ronmental degra d ation is a widespre a d
phenomenon. But, for the purpose of this paper, I

will confine myself to degradation of the coast-
line. For many years, people inhabiting the coast-
line, not only in Tanzania, but I presume all over
the wo rl d, and especially those in deve l o p i n g
s o c i e t i e s , h ave been dependent on nat u ra l
re s o u rces from the sea and the shore. Th e i r
d ependence can easily be ve ri fied by study i n g
their life s t y l e, t h at is, their shelter, fo o d, re c re-
ation etc. It is not surprising therefore that what
we have now been witnessing pra c t i c a l ly all
along the coastline is ecological disharmony. On
the one hand this disharmony can be attributed to
a drastic change in climatic conditions (quite nat-
ural and probably beyond man’s control), but on
the other hand we are also witnessing seri o u s
e nv i ronmental degra d ation due to mankind’s
u n re a s o n able ex p l o i t ation of nat u re along the
coastline. Coastal erosion, extinction of rare but
e c o l ogi c a l ly ve ry important nat u ral vege t at i o n
and pollution of the coastline and subsequently of
the sea are but a few of the aftereffects of man’s
u n f ri e n d ly re l ationship with the env i ro n m e n t .
The overall result is nothing less than desertifica-
tion of the coast lines.

Human activities also adversely affect coastal
areas due to over-exploitation of living resources,
especially fish, and coastal development, for the
construction of tourist hotels without taking into
c o n s i d e ration ecosystem services. These give
short-term economic gains, which often times do
not take into consideration long-term effects on
the environment. In other words most of our pro-
jects along the coastline are executed without a
p roper cost-benefit analysis on the side of the
environment in the long run.

That is why communication and education are
i m p o rtant in this respect in helping to raise the
awa reness of the people and make them under-
stand the issues and pro blems invo l ve d.

SUSTAINABLE COASTAL DEVELOPMENT:
COMMUNICATION AND EDUCATION ISSUES IN TANZANIA

Revocatus Makaranga,
‘Mtanzania’Newspaper, Dar es Salaam, Tanzania



Education and communication are also important
in efforts to develop the knowledge, attitudes and
skills re q u i red for part i c i p ation in sustainabl e
development of coastal regions. In other words,
people should be enabled to make decisions.
They should be helped to do so only after proper
c o s t - b e n e fit analysis as rega rds the pluses and
minuses of the pending activity. As a rule people
tend to look at immediate economic gains (most
of which are short-term); they should be armed
with tools to enable them to look critically at the
environment and forecast the effects of a project,
adverse or otherwise, before implementation.

In that re s p e c t , i n fo rm at i o n , t h rough educa-
tion in all its forms, is informal and formal and at
all levels is one of the basic pre requisites fo r
achieving the needed levels of consciousness to
help people in decision-making. It is imperative
to point out here that the intention is not to create
a bank-client relationship but to create a thinking
person, one of dialogue, of communication. That
is why this information has to be communicated
by all means, for example, interpersonal discus-
sions, theatre, newspapers, radio and television,
but the bottom line should be to arm the consu-
mer with tools of analysis to help him/her in the
cost-benefit analysis whenever and wherever the
question of environmental exploitation arises.

TANZANIAN CASE

In Ta n z a n i a , e nv i ronmental degra d ation of
coastal areas is a serious pro bl e m , wh i ch has
escalated in the last 10 years, such that it has now
given rise to serious concern. Ta n z a n i a ’s coast-
line stre t ches 800 km along the Indian Ocean,
which like other developing countries is experi-
encing rapid change.

The following examples show the dimension
of the problem.

Dar es Salaam used to have ve ry clean and
at t ra c t ive beaches as well as commendabl e
t o u rist beach hotels. But some, if not most of
them, are now in danger of falling down because
of coastline erosion.

Waves re a ch the beaches at a terri fic speed
and as a result erosion is inev i t abl e. This has
become possible because of, among other re a-

sons, dynamite fishing, which has destroyed the
coral reefs which used to buffer the hotels. Thus,
dynamite fishing has not only destroyed life in
the sea, but has given the sea a free ticket to
destroy the beaches.

The Hotel A f ricana was swa l l owed by the
waters a few years ago, others which might also
face extinction in the coming few years include
B a h a ri Beach Hotel, Ku n d u chi Beach Hotel,
Silver Sands Hotel and White Sands Hotel, which
was built just a few years back.

In efforts to fight erosion, hotel owners have
c o n s t ructed stone and concrete barri e rs on
beaches, but such measures have not stopped the
e rosion. Ap a rt from that , the construction of
these structures has made these beaches ugly and
unsuitable for beach-goers including tourists.

So it is just a matter of ye a rs befo re these
hotels will be rendered useless like their prede-
cessor, Hotel Africana.

Another beach hotel has just been stopped in
its tracks. This one was being constructed along
the Oysterbay. The point about this project is that
the hotel, being built by a big businessman in Dar
es Salaam is within 60 metres of the shore. This
is contrary to the law on such projects. The law
s ays that a hotel should be built a distance of
more that 60 metres from the shore. This project
was ap p roved during the fo rmer President A l i
Hassan Mwinyi’s tenure in office. This raised a
lot of eyeb rows in the country. The speed at
which it was being built also raised a lot of ques-
tions.

H oweve r, d u ring the campaigns for the ge n-
eral election in 1995, one of the presidential can-
didates promised to deal with the issue as one of
his priorities, if he won. Well, he won and a few
months later he said the project owner followed
the right procedures to acquire the plot so he did
not see the logic in stopping the pro j e c t .
H oweve r, a presidential commission on corru p-
tion maintained that the plot might have been
allocated through corrupt means. This was partly
because the law was in force when the allocation
was made after it was turned down several times
before.

The project owners, Indian Ocean Hotels Ltd.,
stopped constructing the hotel more than a year
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ago. Th e re are rep o rts that the gove rnment has
ordered the demolition of the hotel and offered to
compensate the developers for the costs incurred
so far. It is said that the owners were issued with
a permanent re s t raining order by the City
Commission two ye a rs ago and consequently
suspended work.

THE RUFIJI DELTA PRAWNS PROJECT

A foreign investor proposes to start prawn farm-
ing in the delta of the Rufiji River, which is the
largest river in Tanzania. The project will involve
the construction of ponds cove ring an area of
15,000 ha. This pro j e c t , has ge n e rated a lot of
controversy, both in terms of the number of the
villagers who would be displaced and the long-
term effects of environmental degradation to the
area.Some people, opposed to the project, went to
the extent of likening it to the tragedy which has
befallen the Ogoni people in Nigeria, whose land
has been extensively degraded by activities of the
multi-national oil companies.

The Rufiji Delta people themselves are also
divided on the issue. There are those who support
the project, citing its economic benefits (includ-
ing employment), and those who oppose it.

Those in opposition are supported by a my r-
iad of env i ronmentalists including vocal non-
gove rnmental orga n i z ations such as the
E nv i ronmental Jo u rnalists Orga n i z ation of
Tanzania (JET), the Land Rights Research and
R e s o u rces Institute (LARRRI), the Ta n z a n i a
Gender Netwo rking Programme (TGNP) as
welle as the National Env i ro n m e n t a l
M a n agement Council (NEMC), wh i ch con-
ducted an env i ronment impact assessment and
a dvised the gove rnment against the pro j e c t .

Despite all the opposition, the gove rn m e n t
approved the project. Although the project has yet
to start, the people of Rufiji have gone to court to
protest it.

Let me at this juncture point out the very com-
mendable job done by the media in Tanzania in
creating awareness and generating debate on the
Indian Ocean Hotel saga and the Rufiji praw n s
project, which is yet to take off. It was through
the media that people became aware of the viola-

tion of their right to access the beach and the law
which prohibits putting up permanent structures
on public beaches. The people of Rufiji came to
know of the prawns project after the media had
i n t e rc epted some documents rega rding the pro-
ject and immediately made it public knowledge.
Though the government has approved the project,
most Rufijians are not for it.

EDUCATION AND COMMUNICATION

Education and communication on environmental
degradation should be aimed at enabling one to
come to terms with the fact that, while it is true
t h at nat u re should be exploited for man’s sur-
v iva l , t h at ex p l o i t ation should not be total, o r
destructive. That man should not get rich at the
expense of nature or by destroying the environ-
m e n t , as this in the long run might lead to
mankind’s extinction!

Now, the big question is: Who will be respon-
sible for steering this education and communica-
tion? In answering this question there are differ-
ent schools of thought. 

There are those who believe that this should
be spearheaded by the gove rnment and NGOs
should play a support ive ro l e. The gove rn m e n t
should take leadership of the campaign where its
input is required. At the moment the environmen-
tal port folio in Tanzania is held by the Vi c e
President’s office.

But there are those who think that our govern-
ments are not env i ronment sensitive and due to
c o rrupt tendencies wh i ch have been regi s t e re d
and are still being regi s t e red there is no way
politicians (who are in power) are going to arm
the people with we apons they know will in the
end be used against them. Whence then the educa-
tion? It is recommended that the lead should be
t a ken by non-gove rnmental bodies such as NGOs,
media orga n i z at i o n s , f riends of the env i ro n m e n t
groups all over the country etc.

But all told, it is ve ry important that we do not
sideline the role of the gove rnment. This is because
some decisions need the hand of the gove rnment fo r
i m p l e m e n t ation. Ta ke the example of dy n a m i t e
fishing in Tanzania. This is such a serious pro bl e m
t h at without the interfe rence of the gove rnment the
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possibility of solving it through common sense and
p u blic education alone is neg l i gi bl e. It is a pro bl e m
wh i ch has bedeviled our coastline for some ye a rs
and contri buted gre at ly to the current fast beach
e rosion. Vast re s o u rces are needed in order to fi g h t
this bad practice by unscrupulous fi s h e rmen. Ap a rt
f rom education on the effects of dynamite fi s h i n g,
the use of fo rce is also important to make those wh o
u n d e rt a ke dynamite fishing re a l i ze the mistake s
t h ey make. This invo l ves taking legal action aga i n s t
those caught re d - h a n d e d.

In Tanzania the National Env i ro n m e n t a l
M a n agement Council (NEMC), a quasi gove rn-
mental orga n i z ation is ch a rged with ove rs e e i n g
NGOs that play a big role in the fight aga i n s t
coastal env i ronmental degra d ation. The NEMC is
just a few ye a rs old but it is doing a good job in cre-
ating awa reness on env i ronmental mat t e rs thro u g h
the media, for ex a m p l e, t h rough radio progra m m e s .
The Council has a progra m m e, wh i ch is aire d
t h rough Radio Tanzania Dar es Salaam (RTD) once
a we e k .

Th rough the NEMC, Tanzania is also a part i c i-
pant in an Integrated Coastal Management (ICM)
p rogra m m e, h aving established its national ICM
p rogramme in 1995 as a tool for ach i eving sustain-
able use of coastal and marine re s o u rces. ICM pro-

grammes are curre n t ly being put into practice in
Ta n ga , Ku n d u ch i , M a fia and Mtwa ra/Lindi. Th e
ICM programme entails involving the populace
so that it understands the pro blems of env i ro n-
mental degra d ation and part i c i p ates in fi g h t i n g
the pro bl e m .

The NGOs on the other hand are also doing a
good job in this respect. It is the NGOs, fo r
i n s t a n c e, wh i ch enabled the people of Rufiji Rive r
Delta to go to court to protest against the praw n ’s
p roject. This was done through a concerted cam-
p a i g n , wh e reby some officials from those NGOs
t raveled to Rufiji to educate the people on the
e ffects of the project. Seminars and wo rk s h o p s
we re also conducted for this purp o s e.

CO N C L U S I O N

In as mu ch as rapid ch a n ges in coastal areas fo r
financial gains is a process wh i ch cannot be
reve rs e d, wh at is needed are concerted effo rts to
m a ke sure there is no total destruction of those
a reas. The populace should be made to unders t a n d
t h at ove r- ex p l o i t ation of nat u ral re s o u rces wo u l d
b o o m e rang on humanity in the long run. The NGOs
should spearhead the campaign against coastal
e nv i ronment degra d at i o n .
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INTRODUCTION AND BACKGROUND INFORMATION

P re s e n t ly, one quarter of the wo rl d ’s populat i o n
of some 5.9 billion lives in coastal areas and
most of the largest urban concentrations are in
the seacoasts. The current coastal urban popula-
tion of 220 million is projected to almost dou-
ble in the next 20-30 ye a rs. Unless gove rn m e n t s
and users of coastal re s o u rces take ap p ro p ri at e
a c t i o n , p o p u l ation pre s s u re and associated lev-
els of economic activity will further incre a s e
the alre a dy evident ove r- ex p l o i t ation of coastal
re s o u rces and env i ronmental degra d ation of
m a ny coastal hab i t ats. In many deve l o p i n g
c o u n t ri e s , this trend is further ex a c e r b ated by
the widespread existence of ex t reme pove rt y
and unemployment. Furt h e rm o re, c o n flict often
a rises from competing and antagonistic use of
re s o u rc e s , or by the displacement of tra d i t i o n a l
u s e rs of coastal re s o u rces by new economic
a c t iv i t i e s .

I n t egrated coastal area management offe rs a
means to balance the competing demands of
d i ffe rent users of the same re s o u rces and to
m a n age the re s o u rces to optimise the benefits to
be derived on a sustainable basis consistent
with a country ’s goals. In many countri e s , s e c-
t o r- o riented line ministries have the mandat e,
t e chnical competence and pro fessional ex p e ri-
ence to conserve, m a n age and develop coastal
re s o u rces. Commitment on the part of some
m i n i s t ries is a condition of the successful adop-
tion and ap p l i c ation of tru ly integrated plans fo r
the conservat i o n , m a n agement and deve l o p-
ment of coastal re s o u rces. In addition to the
institutional capacities to undert a ke their tasks,
line ministries must also have staff with a suffi-
c i e n t ly fl ex i ble ap p ro a ch for constru c t ive col-
l ab o ration across ministri e s .

Th e re is need to put in place institutional
o p t i o n s , p o l i cy pro c e s s e s , planning mech a-
nisms and issues specific to economic sectors
with rega rd to integrated coastal area manage-

ment. Th e re are many ap p ro a ches to re s o l v i n g
the often difficult institutional pro bl e m s , wh i ch
a rise when countries seek to adopt integrat e d
coastal area manage m e n t .

Pe r h aps the most critical lesson from the
fa i rly limited ex p e rience so far in integrat e d
coastal area management is the need for ade-
q u ate human and financial re s o u rces to be made
ava i l abl e. In most cases, this calls for a re - a l l o-
c ation of funds, rather than additional funding.

It is suggested that the responsibility for the
p rep a ration of an integrated coastal area manage-
ment strat egy – wh i ch provides the basis for sec-
t o ral plans – lie with a lead co-ord i n ating orga n i-
z ation or body. The prep a ration of plans and the
i m p l e m e n t ation of this strat egy should be the
responsibility of the line ministries. A l t e rn at ive ly,
gove rnment might establish a new orga n i z at i o n
re s p o n s i ble for the design and implementation of
i n t egrated coastal area management plans. Such
plans should not stand-alone but should be an inte-
gral part of sectoral deve l o p m e n t , re s o u rce man-
agement and re s e a rch activities. These plans
should be fl ex i ble and adjusted peri o d i c a l ly as
m o re info rm ation becomes ava i l able or new issues
a re add re s s e d. 

OB J E C T I V E S

The aim is to enhance the contri bution of eco-
nomic sectors to the integrated management of
coastal areas by developing awa reness in sector
line age n c i e s , and re s o u rce users of: i) the exter-
nal or internal environmental effects wh i ch each
sector may ge n e rate; and ii) env i ro n m e n t a l
impacts ori gi n ating outside the sector and fe l t
in one or more of the sub-sectors. More impor-
t a n t ly, ways should be found for planners and
re s o u rce users in each of the economic sectors
to take these impacts into account in plan fo r-
mu l at i o n .
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Since any ICAM strat egy will be infl u e n c e d
by the re s p e c t ive strengths of the barga i n i n g
p o s i t i o n s of the many parties invo l ve d, t h e re is
need to improve the bargaining positions of the
economic sectors. Because most A f rican countri e s ’
economies re ly heav i ly on the pri m a ry sector, a
p a rticular focus is given to the agri c u l t u ra l , fo re s t ry
and fi s h e ries sectors. Other interested part i e s
i n clude industry, urban areas and dwe l l e rs , t h e
t o u rist sector, i n d u s t rial port s , sea tra n s p o rt (incl u d-
ing oil tra n s p o rt ) , and mining. Line agencies can
t a ke a pro a c t ive stance, and seek to cl a rify and
quantify tra n s - s e c t o ral impacts, as well as fo rmu-
l ating and co-ord i n ating ap p ro p ri ate manage m e n t
i n t e rve n t i o n s .

The objectives are there fo re to assist A f ri c a n
c o u n t ries to ach i eve sustainable development of
their coastal re s o u rces by contri buting to:
- enhancing national institutional capacities fo r

i n t egrated coastal area manage m e n t ;
- i n t egrating planning and management of the

agri c u l t u ral sector into coastal area manage-
ment; and

- p reventing and controlling env i ro n m e n t a l
d egra d ation in coastal are a s .

ME T H O D O L O G Y A N D A P P R O A C H

The wo rkshop consisted of:
1 . An opening session.
2 . Fo u r- regi o n a l / n ational case studies highligh-

ting lessons on:

- Integrated coastal fisheries management
in the Gambia: lessons learned in awa-
reness cre at i o n , m a rket-based manage-
ment incentive s , reg u l at o ry measure s ,
local part i c i p ation in manage m e n t ,
re s e a rch and tra i n i n g, and improve d
sectoral and inter-sectora1 coordination
and planning.

- The Egyptian Red Sea Experiment.
- C o n s t raints and opportunities in bu i l-

ding capacities for environmental mana-
gement in coastal and marine areas of
Madagascar.

- Incremental learning-based approach in
i n t egrated coastal management in
Eastern Africa.

3. Integrated Coastal Area Monitoring System
(ICAMS) for decision-making: presentation
on monitoring and managing coastal wat e r
quality.

4. C o n cluding session defining and sum-
m a rising the wo rking group re c o m m e n-
dations for plenary presentation.

OUTPUTS

Definition of elements necessary for integrating
s e c t o ral policy and planning into coastal are a
m a n age m e n t , i n cluding re q u i rements for ap p ro-
p ri ate legal mech a n i s m s , c o n flict manage m e n t ,
institutional coord i n at i o n , and capacities fo r
improved research and training.
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1.  CU R R E N T T R E N D S A F F E C T I N G S U S TA I N A B L E

C O A S TA L D E V E L O P M E N T

N at u ral re s o u rc e s
Coastal areas are dive rse in function and fo rm ,
dynamic and important economically and eco-
l ogi c a l ly. Po p u l ation growth and wasteful man-
agement practices jeopardise the ecological bal-
ance on wh i ch present life and that of future
ge n e rations depends. More attention should be
given to the decision-making processes and
i n t e ractions of individuals and social groups with
the nat u ral ecosystem.

I n t e ractions between economic activ i t i e s
C o n flictual spatial occupat i o n s , a n t ago n i s t i c
and competitive usage, and unmanaged grow t h
c re ate negat ive env i ronmental impacts and long-
t e rm societal costs that need to be add re s s e d.
Assessment of re l at ive costs and agreement of
va rious groups on ap p ro p ri ate manage m e n t
actions can minimise tra d e - o ff and cre ate syner-
gi e s .

G l o b a l i s ation and inter- d ep e n d e n c e
The emergence of global env i ronmental con-
c e rns (such as cl i m ate ch a n ge) and incre a s e d
ex ch a n ge of cap i t a l , go o d s , l ab o u r, and info rm a-
tion has dra m at i c a l ly increased global intera c-
tions and, u n avo i d ably, i n t e r- d ep e n d e n c e
b e t ween diffe rent human and nat u ral ecosys-
tems. Globalisation and dive rsity can be re c o n-
ciled by looking for specific re s p o n s e s , d ep e n d-
ing on ecological and economic comparat ive
a dva n t age and local culture.

The demographic milieu
P ro d u c t i o n , s u p p ly and consumption are cl o s e ly
re l ated to the quality, h e a l t h , d i s p e rsal and rate of

growth of populations. Migration to coastal
a re a s , in particular to coastal cities, is growing at
a faster rate than the wo rld populat i o n , posing a
major thre at to coastal ecosystems. Search fo r
better livelihoods and the open access of coastal
re s o u rces offer sources of income of last re s o rt .
I n t egrating population issues into deve l o p m e n t
plans and add ressing needs (e. g. land distri bu-
t i o n , l abour re q u i re m e n t s , t ra i n i n g, e m p l oy m e n t ,
t e ch n o l ogy adoption, and other production fa c-
t o rs) should be add ressed within the fra m ewo rk
of policies and options for coastal deve l o p m e n t .

Institutions and production systems 
P rivat i s ation of common lands or encro a ch m e n t
of urbanisation and industry on agri c u l t u ra l
l a n d s , h ave disrupted small-fa rmer institutions,
h ave dep rived small fa rm e rs of their land ri g h t s
and have deteri o rated the status of women wh o
a l re a dy suffer from inequitable access to land.
The pro d u c t ive capacity of communities has
been “ e ro d e d ” by the interaction of va rious fa c-
t o rs , i n cluding unsuitable policies wh i ch have
inhibited the part i c i p ation of re s o u rce users , d i s-
e n f ra n chised key actors , and led to erro n e o u s
p o l i cy choices. This highlights the role of
G ove rnments in cre ating a political and legi s l a-
t ive env i ronment amenable to effe c t ive coopera-
tion between interested groups and the imple-
m e n t ation of ap p ro p ri ate policies.

Food insecurity 
A gri c u l t u re remains the wo rl d ’s single large s t
e m p l oyer but is not, in economic term s , a competi-
t ive sector in the economies of many nat i o n s .
P re s e rving coastal agri c u l t u ral lands and coasta1
fi s h e ry and fo re s t ry re s o u rces are vital to food secu-
rity and livelihood systems thro u g h : p rovision of
e m p l oy m e n t , s t ab i l i s ation of ru ral commu n i t i e s,
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ove rall distri bution of we a l t h , reduction of env i-
ronmental damage, promotion of t ra d i t i o n a 1 and
i n fo rmal activ i t i e s , p romotion of links betwe e n
agri c u l t u re and industry, and provision of fo o d
to coastal dwe l l e rs. 

2.  CH A L L E N G E S

C o rrecting policy fa i l u re s
L a ck of awa reness of long-term implications of
n o n - i n t e rvention and shortsighted economic
gains do not allow taking into account coastal
ecosystems degra d ation. As a result of we a k-
ened legal fra m ewo rk s , coastal re s o u rc e s
become open to ove r- ex p l o i t at i o n .

C o rrecting info rm ation fa i l u re
L a ck of info rm ation and awa reness on the va l u e
of all goods and env i ronmental services of the
coastal nat u ral cap i t a l , and on negat ive env i ro n-
mental impacts contri bute to policies fa i l u re s .
The cost of info rm ation collection and analy s i s
can be contained by identifying info rm at i o n
re q u i rements re l ated to areas under thre at and by
adopting a pre c a u t i o n a ry ap p ro a ch in nat u ra l
re s o u rces manage m e n t .

Multiple objective s
M a n agement in time and space of the intera c-
tions between economic and ecologi c a l , a n d
social and nat u ral va ri ability re q u i res a dy n a m i c,
p rogre s s ive and deve l o p m e n t - o riented perc ep-
t i o n , with a view to closer integration betwe e n
c o n s e rvation and development. Sustainabl e
d evelopment actions imply an infinite number of
d e c i s i o n s , wh i ch are taken by users of “ l o c a l
spaces”. The ch a l l e n ge is to couple the legi t i-
m ate needs and interests of individual users with
the collective intere s t , i n cluding the health of
t ra n s - b o u n d a ry nat u ral ecosystems.

Multiple manage m e n t
Coastal re s o u rce management includes a wide
ra n ge of management pra c t i c e s : land-use plan-
ning; land tenu re issues; lega l , a d m i n i s t rat ive
and institutional execution; demarc ation on the
ground; inspection and control of adherence to
decisions; settling water rights; issuing of con-

cessions for plant, animal and mineral ex t ra c-
tion; and safeg u a rding of the rights of diffe re n t
i n t e rest groups. A balanced management per-
s p e c t ive is needed in wh i ch inter- s e c t o ral re l a-
tionships are fully understood; tra d e - o ff re c og-
nised and anticipated benefits and altern at ive s
c ri t i c a l ly assessed, ap p ro p ri ate manage m e n t
i n t e rventions identified and implemented, a n d
n e c e s s a ry institutional and orga n i z at i o n a l
a rra n gements wo rke d - o u t .

Multiple integrat i o n
Coastal area planning and implementat i o n
re q u i res va rious types of integration. Systems
i n t egration re l ates to the need to ensure that all
re l evant interactions and issues, rega rdless of
their ori gi n s , a re considere d. Functional integra-
tion focuses on ensuring that management inter-
ventions are consistent with coastal area man-
agement goals and objectives. Po l i cy integrat i o n
c o n c e rns the need to incorp o rate manage m e n t
p o l i c i e s , s t rat egies and plans with deve l o p m e n t
p o l i c i e s , s t rat egies and plans.

Multiple coord i n at i o n
M u l t i - s e c t o ral cooperat i o n , and conflict re s o l u-
tion and nego t i ation need coord i n ation of va ri-
ous types. Ve rtical coord i n ation re fe rs to coop-
e ration among va rious hiera rchical levels of
gove rnment (centra l , regi o n a l , l o c a l ) .
H o ri zontal coord i n ation focuses on ga i n i n g
c o o p e ration within a specific level of hiera rchy
( e. g. among local gove rnment and va ri o u s
s t o ck h o l d e rs and sectors). Te m p o ral coord i n a-
tion re fe rs to ach i eving optimal phasing of man-
agement actions.

3.  AP P R O A C H E S

The socio-ecological ap p ro a ch 
It is the “human space” wh e re people live and
d e rive re s o u rces for a fully rep ro d u c t ive life,
wh i ch delimits socio-ecological zo n e s , a n d
t h e rein lies the entry point for sound manage-
ment of coastal ecosystems. Socio-ecologi c a l
land units are the bases for sustainable activ i t i e s
since they determine land rights and nat u ra l
re s o u rce use. At the local politico-economic
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l evel many pri m a ry institutions exist and eco-
nomic functions and basic services are per-
fo rm e d. It is at this level wh e re recent decentra l-
i s ation processes tend to place the stru c t u res of
local gove rnment. It is also at this level that
local gove rnment and community orga n i z at i o n s
could fo rge part n e rships with the private sector
in order to boost investments. This level is the
“ i n t e r fa c e ” b e t ween the local communities and
n ational development progra m m e s , d i rect nat u-
ral re s o u rce users and the larger ecosystem.

Institutional ap p ro a ch e s
Th e re is no single way to organise institutions
for integrated coastal area management bu t
e ffo rts should be made to fit into existing insti-
tutional and orga n i z ational stru c t u re s , and cul-
t u ral attitudes and social traditions. Existing fo r-
mal and non-fo rmal institutions invo l ved in
coastal re s o u rces management or having juri s-
diction over coastal re s o u rces should be fully
c o n s i d e re d. Responsibilities should be cl e a rly
d e fined and ove rl aps and conflicts in orga n i z a-
tional jurisdictions should be minimised. Sector-
o riented line ministries have the mandat e, t e ch-
nical competence, and pro fessional ex p e ri e n c e
to manage coastal re s o u rces. Ministries are in a
good position to observe the ex t e rnal or intern a l
e nv i ronmental impacts ge n e rated by each sector.
B ri n ging together va rious concerned gove rn-
ment agencies and other stake h o l d e rs to wo rk
t owa rds common goals and mu t u a l ly agre e d
s t rat egies offe rs considerable benefi t s .

I n t egrated Coastal A rea Manage m e n t
(ICAM) 
I n t egrated coastal area management is a
dynamic process by wh i ch actions are taken fo r
the use, d evelopment and protection of coastal
re s o u rces and areas to ach i eve national go a l s
e s t ablished in cooperation with user groups and
regional and local authorities. In this defi n i t i o n ,
i n t egrated management re fe rs to the manage-
ment of sectoral components as parts of a func-
tional whole with explicit re c ognition that it is
the users of re s o u rc e s , not the stocks of nat u ra l
re s o u rc e s , wh i ch are the focus of manage m e n t .
For the purpose of integrated manage m e n t , t h e

b o u n d a ries of a coastal area should be defi n e d
a c c o rding to the pro blems to be re s o l ve d. Th e
d e finition thus implies a prag m atic ap p ro a ch to
the defining of coastal areas in wh i ch the are a
under consideration might ch a n ge over time as
a dditional pro blems are add ressed wh i ch re q u i re
resolution over a wider ge ographical are a .

ICAM ap p ro a ch
It is suggested that the responsibility for the
p rep a ration of an integrated coastal area man-
agement strat egy – wh i ch provides the basis fo r
s e c t o ral plans – lies with a lead, c o - o rd i n at i n g
o rga n i z ation or body. The prep a ration of plans
and the implementation of this strat egy should
be the responsibility of the line ministri e s .
A l t e rn at ive ly, gove rnment might establish a new
o rga n i z ation re s p o n s i ble for the design and
i m p l e m e n t ation of integrated coastal area man-
agement plans. Such plans should not stand-
alone but should be an integral part of sectora l
d eve l o p m e n t , re s o u rce management and
re s e a rch activities. These plans should be fl ex i-
ble and adjusted peri o d i c a l ly as more info rm a-
tion becomes ava i l able or new issues are
a dd re s s e d. Th u s , ICAM plans will fo l l ow an
i t e rat ive ap p ro a ch that evo l ves through succes-
s ive completion of dynamic management cy cl e s .

4.  PO L I C Y D E V E L O P M E N T A N D R E G U L AT O RY

F R A M E W O R K

L egal fra m ewo rk
ICAM may invo l ve ch a n ging the way ex i s t i n g
institutions operat e, c re ating new institutions,
ch a n ging user ri g h t s , and introducing mech a-
nisms to reg u l ate human activities. This implies
repealing or amending existing legi s l ation and
enacting new legi s l ation. Legi s l ation can also
be used to establish mechanisms for re s o l v i n g
disputes. An initial assessment of existing reg u-
l at o ry fra m ewo rks usually eva l u ates the ex t e n t
to wh i ch existing law s , p ro p e rty and use ri g h t s ,
and institutional arra n gements will promote or
hinder the ICAM programme and identify
re q u i red modifi c ations. It is important to avo i d
a dding further laye rs of bu re a u c ra cy and lega l
c o m p l ex i t y.
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L egal pri n c i p l e s
While it is inap p ro p ri ate to transplant a law fro m
one system to another, p rinciples used in one sys-
tem can often be usefully adapted and applied in
other systems. A number of principles could be
i n c o rp o rated in national laws in order to pro m o t e
I C A M : the pre c a u t i o n a ry pri n c i p l e, the pri n c i p l e
of preve n t ive action, the polluter pays pri n c i p l e,
responsibility not to cause tra n s b o u n d a ry env i-
ronmental damage, rational and equitable use of
n at u ral re s o u rc e s , and public invo l ve m e n t .

L egal mech a n i s m s
Identifying ap p ro p ri at e, p ractical legal mech a-
nisms to give effect to the concepts and pri n c i-
ples of sustainable development that underl i e
ICAM remains one of the major ch a l l e n ges fa c-
ing legi s l at ive dra f t e rs. Legal instru m e n t s
i n cl u d e : guiding the exe rcise of administrat ive
d i s c retion (to allow lega l ly imprecise pri n c i p l e s
to be fo rm a l ly considered); ch a n ging rights to
own and use coastal re s o u rces (e. g. to re a s s e rt
p u blic ow n e rs h i p , to initiate ex p ro p ri ation or
a c q u i s i t i o n , to re c ognise customary ri g h t s ,
d evo l ve certain powe rs to traditional authori t i e s ,
impose re s t rictions on private ow n e rship ri g h t s ) ;
e s t ablishing protected areas; establishing zo n e s
and coastal setback lines; and re q u i ring env i ro n-
mental impact assessment.

A l t e rn at ive dispute re s o l u t i o n
C o n flict resolution is one of the central concern s
of any legal system and courts may have an
i m p o rtant part to play in resolving disputes in
coastal areas. Reg u l ating competing intere s t s
over nat u ral re s o u rces has often proved to be
i n e ffe c t ive because of the need to balance inter-
ests within a wide ra n ge of fl ex i ble cri t e ri a .
A l t e rn at ive dispute resolution technique aim at
building consensus by engaging the disputants
a c t ive ly in seeking a result accep t able to all the
p a rties invo l ve d. The main techniques are dire c t
n ego t i at i o n , c o n c i l i at i o n , fa c i l i t at i o n , m e d i at i o n ,
a r b i t rat i o n , and va rious combinations of tech-
niques such as nego t i ated rule making. Th e
choice of the technique depend on the part i e s
c o n c e rn e d, the interests at stake, the re s o u rc e s
i nvo l ve d, and cultural values and pri n c i p l e s .

Th u s , t h e re are highly contextual and their suc-
cess depends on a number of re q u i re m e n t s : vo l-
u n t a ri e s , o p p o rtunity of mutual ga i n , p a rt i c i p a-
tion of interested part i e s , i d e n t i fi c ation of
i n t e re s t s , d evelopment of options, and cap ab i l i t y
of parties to enter into and carry out agre e m e n t .

Institutional fra m ewo rk
E ffe c t ive management intervention is dep e n d e n t
on the existence of ap p ro p ri ate institutions and
o rga n i z ations. Wh e re existing arra n gements fo r
m a n agement planning and implementation are
found inadequat e, ch a n ges may be gra d u a l ly
i n t ro d u c e d. For practical purp o s e s , m a n age m e n t
a c t ivities will initially have to be adapted to
existing institutions, and adjustments phased
over the longer term. Whether an entire ly new
i n t egrated institutional stru c t u re is cre ated or
whether mu l t i - s e c t o ral integration is integrat i o n
is ach i eved through collab o ration of va ri o u s
age n c i e s , the success of ICAM will revo l ve
a round an effe c t ive co-ord i n ating mech a n i s m .

Institutional coord i n at i o n
S eve ral potential weaknesses in institutional
a rra n gements for ICAM will have to be ove r-
come by the co-ord i n ating mechanism. Th u s , t h e
selection of the most ap p ro p ri ate institution
should consider selection cri t e ria such as: m a n-
d ate compatibility with the proposed functions;
c apacity to lever funding from concerned min-
i s t ries and other sources; ex p e rience in mu l t i - s e c-
t o ral planning; ability to surv ive ch a n ges in 
gove rnment; perfo rmance in nego t i ating with
line ministries; adap t ability to new pro c e d u re s ;
willingness to invo l ve local communities etc.
R e q u i rements for effe c t ive coord i n ation incl u d e :
agreement on goals at centra l , a re a , and sectors
l evel; agreement on re s p e c t ive ro l e s , j u ri s d i c-
tional boundari e s , p rovision of re s o u rces and
responsibilities at diffe rent levels of gove rn a n c e ;
p rovision for effe c t ive nego t i ation between dif-
fe rent leve l s .

Institutional capacity 
Institutions contri buting to ICAM should have
the collective capacity to allocate re s o u rc e s
a c c o rding to the goals and strat egic ap p ro a ch
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a d o p t e d. The engine to drive the pro c e s s
i n cludes we l l - t rained and ex p e rienced staff. Th e
c apacity to manage the system can be deve l o p e d
as part of the strat egy. It is important that the
system as a whole is able to deliver serv i c e s
s u ch as: e q u i t able and efficient decision-making
p rocess; use of best know l e d ge about how the
re l evant ecosystems function; part i c i p ation of
all those affected by management decisions in
the decision-making process; capacity to re s o l ve
d i ffe rences of interest; ability to employ eco-
nomic policy and effe c t ive reg u l at o ry instru-
ments; public investment for the protection of
coastal ecosystems.

P ro a c t ive planning
The ICAM process evo l ves through successive
completion of cy cles. Each cy cle add re s s e s
m a n agement issues, fo rmu l ates and implements
s t rat egies and plans, and monitors and eva l u at e s
p e r fo rm a n c e. The fi rst cy cle usually begins with
the most urgent issues and has a limited ge o-
graphical and institutional cove rage. Th ro u g h
s u c c e s s ive cy cl e s , the scope and scale of the
s t rat egy and plan are increased to incorp o rat e
n ew and more complex pro blems and stake h o l d-
e rs. Pe r fo rmance rev i ew (including monitori n g
and eva l u ation) is an integral element thro u g h-
out the process. Pe r fo rmance rev i ew not only
s u ggests regular revisions and adjustments dur-
ing the implementation phase, but also rep re-
sents the motor that moves ICAM plans into
s u c c e s s ive cy cles. Th u s , the ICAM process is
l o n g - t e rm , c o n t i nuous and iterat ive. As ach i eve-
ments are consolidated and confidence is
ga i n e d, t h e re will be an evolution from small
ICAM (demonstration) project to eve n t u a l ly, a n
expanded ap p l i c ation to a fully - fl e d ge d, e ffe c-
t ive, n ational coastal progra m m e. The end pro d-
ucts of the ICAM policy and planning pro c e s s
a re fo rmu l ating and implementing a nego t i at e d
and agreed strat egy. Th e re is no single way to
o rganise ICAM strat egies and plans. Whether a
given country chooses to start with a local
d e m o n s t ration pro j e c t , c o - o rd i n ate “ ex p a n d e d ”
s e c t o ral plans (that contain an ICAM part ) , o r
c re ate an entire ly new integrated plan, it is
i m p o rtant that the process leading to the fo rmu-

l ation of the coastal strat egy invo l ves all stake-
h o l d e rs so that any implementation route fo l-
l ows agreed goals and objective s .

Policy measures 
An ICAM strategy describes the means by which
the goals and objectives will be met. It will con-
sider the rationale for the selection of instruments
that will implement policies. Policy instruments
may work either directly or indirectly, and vary in
terms of flexibility, orientation (control or litiga-
tion based), and degree of gove rnment invo l ve-
ment. Po l i cy instru m e n t s : d i rect gove rn m e n t
i nvestment (e. g. infra s t ru c t u re s , re s e a rch , t ra i n-
ing); institutional and orga n i z ational arra n ge-
ments (e.g. legislation related to the responsibili-
ties and powe rs of the va rious institutions
i nvo l ved); command and control instru m e n t s
(regulatory instruments relying on legal enforce-
ment to obtain satisfactory results); economic and
m a rket-based instruments (re s o u rce users
respond to financial incentives and disincentives);
and societal instruments (e.g. promotion of civil
society orga n i z at i o n s , n ew channels for publ i c
involvement).

5.  MANAGERIAL STRUCTURES AND COMMUNITY

PARTICIPATION

Involvement of resource users and communities.
Successful invo l vement of re s o u rce users
requires: allocation of property rights to a group
of users who, in turn, have an obligation to man-
age them sustainable; that resource users be part
of an institution that is able to exercise manage-
ment authority; provision of training and techni-
cal advice by relevant line ministry to users and
s u p p o rt to enfo rcing management decisions;
involvement of all resource users in the manage-
ment of a clearly defined area. Local NGOs can
be va l u able part n e rs for ke eping manage m e n t
focused on local issues and providing useful lines
of transmission from the local community to the
authorities and vice versa.

Institutional ro l e s
While devo l ved management is effe c t ive, t h e
bu rden on gove rnment continues to be high.
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Local manage rs re q u i re enfo rcement to stop
e n c ro a ch m e n t , as well as considerable tra i n i n g
and technical support. Th u s , the re c ognition of
the role of line ministries by re s o u rce users is
i m p o rt a n t , e s p e c i a l ly as certain vital functions
can be fulfilled only by the public sector. Th e re
is need to re d e fine the effe c t ive role of the Stat e
at both central and local levels and its pro d u c t ive
i n t e raction with civil society and privat e - s e c t o r
institutions. Consistent effo rts are needed to cre-
ate stable and complimentary roles for the Stat e,
p rivate sector and civil society. More specifi-
c a l ly, l egi s l at ive measures should be deve l o p e d
wh i ch re l ate to the long-term sustainability of
the nat u ral env i ro n m e n t , d e c e n t ralised stru c t u re s
should be established on the basis of effe c t ive
p a rt i c i p ation at the local leve l , economic incen-
t ives for pro d u c e rs should be installed, a n d
i nvestments dep l oyed for interventions wh i ch
cannot be affo rded by local institutions.

Institutional analysis
A n a lysis for ICAM extends cro s s - s e c t o ra l ly to
focus on: p ro blems or causes of concern , w i t h
p a rticular emphasis on interactions across sec-
t o rs , i n cluding estimates of societal costs; ex t e n t
to wh i ch policies and institutional stru c t u re s
a d e q u at e ly add ress pro blems; statement of pos-
s i ble actions that determine how these pro bl e m s
can be re s o l ved or mitigat e d. Eva l u ation of
p ro blems is re l ated to the allocation of coastal
re s o u rces; nat u ral re s o u rces va l u ation can assist
d e c i s i o n - m a ke rs to eva l u ate tra d e - o ff betwe e n
d evelopment options that have env i ro n m e n t a l
and social effects. Identifi c ation of each pro b-
lem with the ap p ro p ri ate parts of the institu-
tional infra s t ru c t u res and cro s s - re fe rencing of
p ro blems with the re l evant institutional elements
p rovides the basis for an analysis of the effe c-
t iveness of the institutional re s p o n s e.

Multi-level collaboration
E ffo rts to develop sustainably at the local leve l
can be ove r whelmed by broader socio-economic
p ro c e s s e s , wh i ch are usually marke t , and policy -
d riven. Global env i ronmental concerns and
i n t e rn ational ex ch a n ge of goods and services are
gove rned by conventions and agre e m e n t s , wh i ch

i n fluence national and local decision-making,
reg u l ations and part n e rships. Local level con-
c e rns and needs ought to be voiced in macro -
p o l i cy arena in order to tru ly mirror env i ro n-
m e n t a l , c u l t u ral and economic dive rsity and
potentials. Building bri d ges that link hiera rch i-
cal levels (i.e. commu n i t i e s , wat e rs h e d s ,
n ational policies, i n t e rn ational agreements) nec-
e s s a ri ly bring along competing interests and
i n c re a s i n g ly, skills are re q u i red for conflict re s-
olution and co-management that allow institu-
t i o n s , at all leve l s , to take collab o rat ive actions.

Conflict resolution
Because coastal pro blems invo l ve a ra n ge of
a c t o rs , multidimensional conflicts and complex
i n t e ractions between many part i e s , an institu-
tional capacity to re s o l ve conflicts and institu-
tional supervision will be re q u i red to manage
the re l ationships of interested parties and to
identify suitable options and agree on objective s
and means to attain them. It is useful to identify
the va rious dimensions of a confl i c t : a c t o rs that
h ave an interest in the resolution of confl i c t s ,
re s o u rces at stake, the stake that each sector has
in the re s o u rc e, and the stage that the confl i c t
has re a ch e d. A d m i n i s t rat ive pro c e d u res and dis-
pute resolution offices might also be establ i s h e d
to anticipate and re s o l ve conflicts arising within
and between institutions. Consideration should
also be given to establishing funding mech a-
nisms to cover costs of mediat o rs , run nego t i a-
t i o n s , and providing training and education fo r
t h i rd parties to mediat e, fa c i l i t ate or arbitrat e
d i s p u t e s .

6.  IN F O R M AT I O N, R E S E A R C H A N D T R A I N I N G

Institutional deve l o p m e n t
Line agencies ra re ly have ex p e rtise in part i c i p at o ry
methods and integrated nat u ral re s o u rce manage-
ment. The co-ord i n ating body will not necessari ly
be equipped with staff cap able of managing dis-
putes. Fo rming a team that is pro ficient in strat egy
and methods re q u i res in-service tra i n i n g. Duri n g
i m p l e m e n t at i o n , local staff should be exposed to a
va riety of learning ex p e ri e n c e s , i n cluding bri e f
c o u rs e s , i n t e rnal wo rkshops and seminars , ex p e ri-
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ence ex ch a n ge events and study tours. In add i t i o n ,
the process of part i c i p at o ry monitoring and eva l u-
ation has a continuing educational and fo rm at ive
o ri e n t ation by identifying lessons learned and fur-
ther learning needs. A mix of hiring ad hoc p ro j e c t
s t a ff and mobilising pro fessionals from re l eva n t
line agencies and institutions would allow higher
e ffi c i e n cy and wider dissemination of the ap p ro a ch
among local institutions.

D ata collection and re s e a rch
Collection of the baseline info rm ation seeks to
fa c i l i t ate understanding of the re l at i o n s h i p s
b e t ween key fa c t o rs in order to identify and pri o ri-
tise management issues. Info rm ation re q u i re d
i n cludes biophysical ch a ra c t e ristics of the are a ,
social issues and re l ated economic linkage s , a n d
the gove rnance fra m ewo rk , e m b racing laws and
institutional ch a ra c t e ristics. Sector studies pre-
p a red by line ministries are often ava i l able and
contain the most detailed and accurate info rm at i o n
at the time of their prep a ration. While data collec-

tion and re s e a rch can be implemented by ex i s t i n g
re s e a rch , a re d i rection of re s e a rch according to
i d e n t i fied needs may be needed. A dd i t i o n a l
re s e a rch capacity may re q u i re a shift in bu d ge t a ry
a l l o c ation to re s e a rch .

Sustainability indicators
I n d i c at o rs are used to monitor and eva l u ate wh at
is ch a n gi n g, the process by wh i ch ch a n ge is
o c c u rring and the sustainability of benefi c i a l
ch a n ges. Not eve rything that happens can or
should be monitore d. Data collection and moni-
t o ring should be prag m atic and based on selec-
tion cri t e ria such as timeliness, re l evance and
c o s t - e ffe c t iveness. Clear and precise identifi c a-
tion of cri t e ria used to describe a specific pro b-
lem should lead to the identifi c ation of the spe-
c i fic indicat o rs of ch a n ge. Scientific ev i d e n c e
and a pre c a u t i o n a ry ap p ro a ch , and considera-
tions of local cultural pre fe rences should play a
c e n t ral role in the process of ach i eving agre e-
ment on indicat o rs .
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1.  IN T R O D U C T I O N

E gypt has all the ingredients of a pro s p e rous and
s u s t a i n able society: ample wat e r, abundant and ri ch
coastal re s o u rces including mag n i ficent coral re e f s ,
a rch a e o l ogical sites and an equable cl i m at e. But its
gre atest asset is its people. The reaction betwe e n
E gy p t ’s people (resident and indige n o u s ) , i n t e rn a-
tional visitors (tourists) and coastal systems can be
i n t egrated to fo rm a long-lasting symbiosis. 

The Egyptian coasts of both seas, h oweve r, a re
under seve re and increasing pre s s u re from the
rap i d, u n s u s t a i n able development. Such pre s s u re
s p awned the Egyptian desire to manage coastal
a reas in an integrated manner, so that coming ge n-
e rations can also utilise and deve l o p , in a sustain-
able way, the ecological and the economically
va l u able coastal re s o u rc e s .

The Wo rld Coast Confe rence (WCC, 1 9 9 4 ) ,
issued a statement defining the fra m ewo rk of
I n t egrated Coastal Zone Management (ICZM) as:
"it invo l ves the compre h e n s ive assessment, s e t-
ting objective s , planning and management of
coastal systems and re s o u rc e s , taking into account
t ra d i t i o n a l , c u l t u ral and historical pers p e c t ive s
and conflicting interests and uses; it is a continu-
ous and evo l u t i o n a ry process for ach i eving sus-
t a i n able deve l o p m e n t . "

The Egyptian Env i ronmental A ffa i rs A ge n cy
(EEAA) was given the responsibility of initiat-
ing and co-ord i n ating national ICZM activ i t i e s .
A National Committee for Integrated Coastal
Zone Management (NCICZM) was initiat e d,
and the Secre t a ri at of this Committee was estab-
lished under the Env i ronment Manage m e n t
Sector of the EEAA. One of the major tasks of
the National Committee for ICZM is to deve l o p
a programme for the development of a nat i o n a l
ICZM Plan.

One of the major events supervised by this com-
mittee was the Te chnical Wo rk s h o p , wh i ch wa s
held at Hurg h a d a , 3-7 May 1995. During this wo rk-
shop intern ational and national ex p e riences we re
d rawn on to provide a National document known as
the "Fra m ewo rk Programme for the Deve l o p m e n t
of National ICZM Plan for Egypt". This document
s u m m a rised the main pro blems encountered on the
E gyptian coasts and drafted the outlines for the
n ational ICZM plan for dealing with these pro b-
lems. In addition it provides some major tasks or
actions needed re l ated to the diffe rent issues in the
coastal are a s .

2.  TH E EG Y P T I A N C O A S TA L Z O N E –
CH A R A C T E R I S T I C S A N D T H R E AT S

2.1.  Chara c t e ristics of the Egyptian coastal
zone 
The coastline along the Mediterranean and the Red
Sea in Egypt comprises more than 3,000 km.
Q u a l i t at ive satellite info rm ation supported by
ground observations indicate that nowa d ays the
p hysical and biological coastal beauty and its
re l ated ecological and economic values are disap-
p e a ri n g. The main fa c t o rs affecting the Egy p t i a n
coast are accelerated development of economic
a c t ivities and urbanisat i o n .

The Egyptian population was subject to an
a n nual growth rate of 2.4% during the period 1975-
1990. It was projected that the population in
E gyptian coastal urban agg l o m e rates would almost
d o u ble in the period 1980-2000, c o rresponding to
an annual growth perc e n t age of 3.5% (WR
1 9 9 2 / 1 9 9 3 ) .

The population in the Egyptian coastal urban
aggregations amounts to about 8 million, l iv i n g
no more than 60 km inland (WR 1992/1993). It is
e s t i m ated that there will be more than 15 million

EGYPTIAN RED SEA EXPERIMENT

Mahmoud H. Hanafy,
Marine Sciences Department, Suez Canal University, Ismaïlia, Egypt
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E gyptians by the year 2000 (WR 1994/1995).
The coastal zone houses more than 40% of the

E gyptian industry and is subject to ex t e n s ive
urban and tourism development. Other import a n t
d evelopments re l ate to irri gation and land re cl a-
m at i o n , i n f ra s t ru c t u re and harbours. Hence, f ro m
an economic point of view, the coastal zone of
E gypt is a ve ry important are a , containing sub-
stantial capital inve s t m e n t s .

In add i t i o n , the future impacts of global cl i-
m ate ch a n ge will stro n g ly ex a c e r b ate the thre at s
to the Egyptian coastal re s o u rces. As shown in
recent studies, the cl i m ate ch a n ge incre a s e d
flooding frequencies along the Egyptian coast.
Other important effects of cl i m ate ch a n ge are
i n c reased coastal erosion and salt water intru s i o n ,
a ffecting fre s h water aquife rs and agri c u l t u re pro-
d u c t ivity in the Nile Delta region (Delft
H y d raulics/ Resource A n a ly s i s , 1 9 9 2 ) .

2.2.   Th re ats to the coastal zone in Egypt 
The Hurghada wo rkshop (1995) identified many
coastal pro blems and thre ats. These pro bl e m s
could be grouped under four major issues.

2.2.1.  Shoreline erosion and fl o o d i n g
This issue includes all problems related to coastal
p rotection by nat u ral and man-made pro t e c t i o n
systems. A tremendous example of the shoreline
e rosion pro blem is the Egyptian Mediterra n e a n
coast. The cessation of the Nile flood due to the
completion of the Aswan High Dam has reduced
sediments into the coastal water of the
Mediterranean by 160,000,000 tons each year. As
a result the Mediterranean coast of Egypt becom-
ing one of the most seriously eroded shorelines in
the wo rl d. Extensive studies of coastal ero s i o n
and deposition in the delta area have been carried
out using ground surveys and remote sensing by
Frihy and co-workers at the Institute of Coastal
R e s e a rch , A l ex a n d ria (e. g. Fri hy et al., 1 9 9 1 ;
Fri hy & Dew i d a r, 1993; Fri hy & Ko m a r, 1 9 9 3 ;
Lotfy & Frihy, 1993; Frihy & Lotfy, 1994; Frihy
et al., 1994). The following brief account is based
o n ly on the summaries of these rep o rt s : S eve re
e rosion is found at the pro m o n t o ries of Rosetta
( 5 3 - 1 0 2 m / y r ) , B u rullus area (5.5m/yr) and
Damietta area ( 1 0 . 4 m / y r ) .

In the Red Sea are a , the increase in flood fre-
quencies may thre aten and deteri o rate the mari n e
h ab i t at s , e s p e c i a l ly the coral re e f, due to the
resulting high sedimentat i o n , as well as human
a c t ivities and utilities in the fl o o d - p rone are a s .
The estimated flooding rate in one of the Red Sea
va l l eys (Wadi El-Gemal) ra n ges between 29 and
45 million m3/ ye a r.

2.2.2.  Irrational land use
In view of the scarcity of suitable land re s o u rc e s
and high development pre s s u res re l ated to rap i d
p o p u l ation grow t h , t h e re is a high risk of uncon-
t rolled and unwise land-use development. Some
p ro blems arising from this are : d evelopment in
u n s u i t able areas (saline, polluted) or unsafe are a s
(land losses, flood risk); deteri o ration and ove r-
ex p l o i t ation of water and land re s o u rces and nat-
u ral hab i t ats; land-use conflicts betwe e n
u s e s / u s e rs , unbalanced and non-optimal deve l o p-
ment of scarce land re s o u rces. In view of their
multiple use options, coastal areas are specifi c a l ly
v u l n e rable to these deve l o p m e n t s .

M a ny coastal areas in Egypt are exposed to
gre at damage due to irrational use. A prime ex a m-
ple is the coastal area of Hurghada (Red Sea).
D u ring the the last decade and due to the lack of an
ICZM plan, 12,000,000 m3 of dust we re used in
land filling of the shallow areas of the Hurg h a d a
coast (40 km) to construct re s o rts and hotels
m a i n ly on coral reef as well as on sea grass beds
and mangrove fo rests. Another example is the Nile
Delta lakes connected to the Mediterranean Sea
( i . e. Manzallah, E d ko , B u rullus and Marri o t
l a kes). A c c o rding to the data from the Genera l
Au t h o rity for Fi s h e ries Research Deve l o p m e n t ,
the estimated area of these lakes was 960,000 acre s
in 1889, reduced to 259,000 acres by the ye a r
1992. Most of this land is used for agri c u l t u re.

2.2.3.  Water pollution
The incidence of water pollution is a common
t h re at to aquatic systems and especially to coastal
water systems wh i ch often serve as a sink to land-
based sources of pollution. The Egyptian coast is
exposed to diffe rent types of pollution. Large
scale sources of pollution re l ated to e. g. agri c u l-
t u re (fe rt i l i ze r, pesticides) and specific wa s t ewat e r
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fl ows from point sources. In add i t i o n , the coastal
water pro blems are aggravated by coastal and
m a rine re l ated pollution sources such as wa s t ew-
ater fl ows from domestic sourc e s , i n d u s t ry and
t o u ri s m , and spills from off s h o re activities and
m a rine tra n s p o rt. 

Wa s t ewater fl ow from domestic, i n d u s t rial and
agri c u l t u ral sources is causing a serious pro bl e m
along the Egyptian Mediterranean coast wh e re
the disch a rge then leads dire c t ly to the sea or via
the nort h e rn lakes (with an ave rage rate of 16 bil-
lion m3/ ye a r, A n o ny m o u s , 1997). The Egy p t i a n
Red Sea is exposed mainly to oil pollution. Oil
p roduction of the Gulf of Suez is 30 million
t o n s / year (about 80% of the Egyptian total pro-
duction). The oil disch a rge from diffe rent sourc e s
into the Egyptian Red Sea ave raged 3,918
t o n s / ye a r, f rom a total of 6,851 tons/year in the
whole Red Sea (rep resenting 1.5% of wo rld oil
p o l l u t i o n , see Awa d, 1989). In other wo rd s , 14 kg
of oil disch a rge ye a rly per km2 in the Red Sea
c o m p a red with an intern ational ave rage of
9 k g / k m2, i . e. one and half times the intern at i o n a l
ave rage (Awa d, 1 9 8 9 , 1 9 9 5 ) .

2.2.4.  Deteri o ration of nat u ral re s o u rces 
and hab i t at s
In addition to the ab ove types of issues and pro b-
l e m s , a number of other activities pose a dire c t
t h re at to nat u ral re s o u rc e s , s u ch as fish stock s ,
w i l d l i fe (turt l e s , b i rd s ) , c o ral re e f s , m a n grove s
e t c. Examples of such thre ats are ove r fi s h i n g, d iv-
i n g, a n ch o ring boat s , m i n i n g / ex c avat i o n , l a n d
re cl a m ation and cutting of mangroves. Th e
impacts on the Egyptian Red sea and
M e d i t e rranean coast are clear examples of this
i s s u e.

3.  TH E EG Y P T I A N ICZM S T R AT E G Y

3.1.  Objective s
The main objectives of the Egyptian coastal zo n e
m a n agement plan had been cl a s s i fied into thre e
major leve l s :

3.1.1.  Long-term objectives (5-10 ye a rs )
The long-term objective is to have in place a func-
tioning national coastal zone management strat-

egy (or plan) that provides clear guidance fo r
actions and activities in the coastal zones of
E gypt. This plan should, by about 5 to 10 ye a rs
f rom 1996, be a binding document, e n s u ring the
s u s t a i n able use of coastal re s o u rces based on inte-
grated decision-making involving the va rious line
m i n i s t ri e s , agencies and the va rious other stake-
h o l d e rs .

3.1.2. Medium-term objective s
These objectives are to develop national strat egi e s
or plans, focusing on the key issues. The issues
should be of national importance with actions to
be carried out within the long-term objective
p e riod under the supervision of the ICZM com-
m i t t e e. The fo l l owing plans should be deve l o p e d :
(see ch a rt on fo l l owing page ) .

3.1.3.  Short - t e rm objective s
The short - t e rm objectives should be deve l o p e d
within a shorter period after the ICZM plan start-
ing dat e. It should include a number of case stud-
ies and pilot projects focusing on specific pro b-
lems identified with the most vulnerable coastal
a reas. The main target of these objectives is to
d evelop a set of urgent measures that could be
t a ken in order to bring to a halt irreve rs i ble en-
v i ronmental degra d at i o n .

3.2.  The Egyptian institutional setting
3.2.1. The Egyptian Env i ronmental A ffa i rs A ge n cy
Although responsibilities for env i ronmental pro t e c-
tion in Egypt remain dispersed among many minis-
t e rs and gove rnment age n c i e s , E nv i ronment Law
No. 4, 1994 established the mandate of the
E gyptian Env i ronmental A ffa i rs A ge n cy (EEAA)
as the central institution concerned with env i ro n-
mental protection and coord i n ation in Egypt. Since
1997 the EEAA has operated under the new ly
fo rmed Ministry of Env i ro n m e n t .

EEAA's re s p o n s i b i l i t i e s , i n cluding adminis-
t e ring to the provisions of Law No. 4, c over the set-
ting of ge n e ral env i ronmental pre s e rvation policies
and programmes; adjusting and drafting env i ro n-
mental legi s l ation; and prep a ration of env i ro n m e n-
tal studies, s t a n d a rd s , s p e c i fi c ations and conditions
for the control of env i ronmental pollution. Th e
age n cy is also re s p o n s i ble for the prep a ration of
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the National Plan for Env i ronmental Pro t e c t i o n ,
an emerge n cy Env i ronmental Plan, and env i-
ronmental awa reness and in-house training pro-
grammes. EEAA also administers the nat u ra l
p a rks system, ap p roves project funding and
p a rt i c i p ates in the prep a ration of the Coastal
Zone Management Plan.

3.2.2.  The National Committee for ICZM
After issuing Law No. 4 (1994), the EEAA ini-
t i ated the action to establish an NCICZM. Th i s
committee includes 16 members rep re s e n t i n g :
EEAA (2 members); Ministry of Public Wo rk s
and Water Resources (1 member); Ministry of
Housing (2 members); Ministry of A gri c u l t u re
(1 member); Ministry of Mari t i m e
Tra n s p o rt ation (1 member); Ministry of
To u rism (1 member); Ministry of Planning (1
member); Ministry of Scientific Research and

Te ch n o l ogy (1 member); Ministry of Defe n c e
(1 member); Ministry of Local Gove rnment (1
member); Ministry of Electricity and Energy (1
member); National Water Research Centre rep-
re s e n t at ive (1 member); NGO rep re s e n t at ive s
(2 members ) .

The main objectives of the Nat i o n a l
Committee for ICZM are as fo l l ow s :
1) C o - o rd i n ate all coastal activities among the

competent authorities towa rds integrat e d
coastal zone management through the 
d ra f t i n g, setting and ap p roval of ge n e ra l
guidelines for all activ i t i e s , i n cl u d i n g
e nv i ronmental impact assessment studies.

2) M a ke sure that all land-use plans and deve-
lopment activities in the coastal areas take
into account continge n cy arra n ge m e n t s .

3 ) H a rmonise between the proposed deve l o p-
ment activity and the carrying capacity of

Fig. 1. Objectives of the Egyptian ICZM plan
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the ecosystem towa rds a sustainable use of
ava i l able re s o u rc e s .

4) E n s u re the active part i c i p ation in drafting and
p rep a ring the ICZM Plan.

5) E n s u re efficient implementation of the com-
mitments of the Egyptian Gove rnment to the
regional and intern ational conve n t i o n s
c o n c e rning the protection of marine env i ro n-
ment and the coastal are a s .

6) Ap p rove programmes and plans aiming at
re s t o ring and re h ab i l i t ation of coastal ecosys-
tems under stre s s e s .

7 ) C o - o rd i n ate and specify mandates for diffe-
rent authorities in the coastal are a .

8) Ap p rove national arra n gements re l ated to the
p rotection of the env i ronment in the coastal
a rea and to continge n cy plans.

9) S t u dy and eva l u ate all major projects to be
executed in the coastal zo n e, e s p e c i a l ly pro-
jects wh i ch may lead to conflict of intere s t
among ministries or other gove rn m e n t a l
bodies while re a ching a final decision.

1 0 ) Look at any activities or projects re l evant to
I C Z M .

C l e a rly, institutional arra n gements are re q u i re d
at diffe rent administrat ive levels (nat i o n a l ,

regi o n a l , local) for taking responsibility fo r
ICZM. Howeve r, the national and regional lev-
els we re establ i s h e d.

4. TH E RE D SE A C O A S TA L Z O N E

4.1.  Red Sea re s o u rce base and va l u e s

4.1.1. Key re s o u rc e s
C o ral re e f s , fi s h e ri e s , p e t roleum re s o u rces and
other coastal re s o u rces sustain touri s m , re c re at i o n
and other fo rms of development along the Red Sea
coast. Human re s o u rc e s , in terms of the local pop-
u l ation and touri s t s , is also one of Egy p t ’s major
a s s e t s , although unmanaged human activities can
lead to unsustainable fo rms of development. Th e
re s o u rces are grouped into human re s o u rc e s , l a n d
and water re s o u rc e s , l iving re s o u rc e s , n o n - l iv i n g
re s o u rces and cultural and nat u ral heri t age. 

4.1.2. Summary of the main coastal uses
D i rect and indirect human use of the Red Sea’s
coastal zone has been a fe at u re of Egy p t i a n
s o c i e t y since earliest history. Coastal activ i t i e s
and uses have risen dra m at i c a l ly in recent decades.
This part ly re flects the increase in Egy p t ’s popula-
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tion from about 26 million in 1960 to just over 60
million by 1996 (EEAA, 1997. Egy p t : N at i o n a l
S t rat egy and Action Plan for Biodive rs i t y
C o n s e rvation). It also re flects the increasing role of
the Red Sea’s coastal systems in fulfilling nat i o n a l
socio-economic objectives. It is like ly that human
demands on the coastal zone will become eve n
gre ater in ye a rs to come. Th e re fo re, i n fo rm ation of
coastal uses (and re s o u rce) info rm ation is a cri t i c a l
input for assessing re s o u rce-use opportunities and
c o n fl i c t s , in terms of their identifi c ation and
a s s e s s m e n t .

4.1.2.1. Urban and residential deve l o p m e n t
The Red Sea coastal zone is becoming an incre a s-
i n g ly at t ra c t ive location for urban deve l o p m e n t .
Urban buildings cl e a rly occupy more space than
smaller settlements, and potentially have a gre at e r
impact on the env i ronment. These arise from both
c o n s t ruction of buildings and subsequent re s i d e n-
tial activities of occupants. A rt i cle 59 of Law 4 pro-
hibits the construction of any establishment within
200 m of the shorelines of Egypt ex c ept with the
ap p roval of the Egyptian Shore Pro t e c t i o n
Au t h o rity in coord i n ation with EEAA, fo l l ow i n g
submission by the developer of a detailed EIA of
potential impacts to the coastal area and shore l i n e.
The main Red Sea towns are Hurg h a d a ,S a faga and
Q u i s ye r. Hurg h a d a , the capital of the Red Sea
G ove rn o rat e, has been growing rap i d ly over the
last 15 ye a rs. The population Hurghada may grow
f rom 170,000 (1997) to an estimated 290,000 by
2 0 2 2 .

4.1.2.2. Industrial deve l o p m e n t
I n d u s t rial usage of the Red Sea coast includes a
ra n ge of human activities. These include ex p l o i t a-
tion of va rious non-living re s o u rces.  Oil pro d u c-
tion is curre n t ly about 900,000 barrels per day.
Most production occurs in and around the Gulf of
S u e z , and exploited oil fields extend only as far as
the vicinity of Hurghada. Th e re are three license
bl o cks for oil ex p l o ration in the Egyptian Red Sea,
and these pro b ably contain oil and gas. Extensive
m i n e ral re s e rves are located inland of the Egy p t i a n
Red Sea coast. These incl u d e : (i) deposits of phos-
p h ates; (ii) a considerable va riety of metal ore s
( e. g. zinc, l e a d, i ro n , tin); (iii) ornamental stone and

s e m i - p recious jewels; and (iv) sand and gravel fo r
use in the construction industry. Other industri a l
coastal uses include boat ya rd s ,m a i n ly in Hurg h a d a
and also Safaga , to satisfy the need for boats used
by tourists. Th e re is also some small manu fa c t u ri n g
and re l ated services (i.e. light industry ) , p a rt i c u-
l a rly in Hurg h a d a .

4.1.2.3. Coastal facilities and utilities
A wide ra n ge of facilities and utilities support
coastal development in the Red Sea. Major infra s-
t ru c t u res include ports (at the major cities) such as
H u rghada (fishing and pleasure port ) , S a faga (pas-
s e n ger and commerc i a l ) , and a number of minor
ones such as Ras Ghari b, H u rghada and El-
Q u i s ye r. Seve ral small marsas are located along the
coast suitable for small and medium size boats (e. g.
M a rsa Bre a k a , M a rsa Abo El-Darag and Mars a
A l a m ) , in addition to the military base at Barn e s -
Ras Benas. Other size able infra s t ru c t u res re l ate to
t ra n s p o rt ation (e. g. ro a d s , rail and airp o rts). Small
or medium-sized buildings are used for fa c i l i t i e s
and utilities such as educat i o n , health/social ser-
v i c e s , police and fi re dep a rt m e n t s , as well as re c re-
at i o n , c u l t u re and wo rship. Other services incl u d e
water and power supply, as well as waste disposal.
Solid waste collection and disposal facilities ex i s t
in Hurg h a d a , S a faga and Quisyer but are ge n e ra l ly
i n a d e q u at e. Much waste is sent to unreg u l at e d
dumpsites in the desert , but in Hurghada and
S a faga the dumpsites are close to the shore.

E nv i ronmental consequences of coastal fa c i l i-
ties and utilities are va ri abl e, but arise from the
e ffects of constru c t i o n , their presence once in place
and their operat i o n.

4.1.2.4. To u ri s m
To u rism use encompasses constru c t i o n , p a rt i c u-
l a rly of hotels, second homes and dive shops.  It
also invo l ves operation of these infra s t ru c t u res as
well as other human activities (e. g. day - b o at s ,
s a fa ri boat s , s p o rt fi s h i n g, w i n d s u r fi n g, wat e r / j e t
skiing and go l f ) .

I n t e rn ational tourism in the Red Sea coast
b egan in the late 1970s among SCUBA dive rs , d u e
to the quality of coral reefs and underwater life.
These fe at u res make the coast one of the pre m i e r
scuba diving destinations in the wo rl d. Coastal
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a re a s , the more traditional antiquity destinations in
the Nile Va l l ey and other at t ractions are like ly to
become linked more stro n g ly through trip circ u i t s
in the future. This will enhance Egypt's appeal to
both intern ational tourists and the Middle Eastern
M a rket. 

Despite fl u c t u ations in tourist arriva l s , it seems
l i ke ly that demand is unlike ly to be a major con-
s t ra i n t , given that ecotourism is curre n t ly a 12 mil-
lion US dollar industry globally. Howeve r, t h i s
assumes that the carrying capacity of the Red Sea's
reefs and other coastal systems is not underm i n e d.

The Ministry of To u rism (MOT) had a special
i n t e rest in developing the Red Sea coast and Sinai
and decl a red both as high pri o rity areas for coastal
t o u rism development. At the same time the Red Sea
G ove rn o rate (RSG) adopted a master plan fo r
H u rghada wh i ch va s t ly extended the uses pro p o s e d
for touri s m , e s p e c i a l ly tourist villages along the
coast. The whole areas along the Red Sea Coast tar-
geted for tourism development by T DA and the
Red Sea Gove rn o rat e.

H u rghada is at present the diving hub of the
E gyptian Red Sea coast. Unpublished rep o rts indi-
c ate the fo l l ow i n g : i) an estimated 1,000 boats are
o p e rat i n g, of wh i ch about 400-600 per day are used
as day boats for diving; ii) there are over 200 safa ri
b o ats and many new boats are under constru c t i o n ;
iii) there are 80-100 diving operat i o n s , m a ny of
wh i ch are small operations; and iv) there 2 major
p o rts and about 150 small marinas associated with
hotels and tourist village s .

4.1.2.5. A gri c u l t u re
A gri c u l t u ral use of the Red Sea coastal area is re l-
at ive ly minor, with only 7% of the wo rk fo rc e
e m p l oyed in the sector, c o m p a red with 34% in
i n d u s t ry and 58% in the service industry. 
4.1.2.6. Fishing and A q u a c u l t u re
The fi s h e ries of the Red Sea provide a source of
fo o d, e m p l oyment and reve nu e. The fi s h e ries are
based on a long-standing traditional (artisanal) fi s h-
e ry and more recent industrialised fi s h e ri e s .
Fishing grounds and fi s h e ry re s o u rce areas are
p ro b ably similar, although the latter have not been
f u l ly assessed.

Fi s h e ries production from the Egyptian Red Sea
a rea curre n t ly rep resents less than 10% of the

n ational marine cat ch. The narrow, re e f - ri ch con-
tinental shelf of mu ch of the coastline is suitabl e
o n ly for artisanal fishing with hook and line or
i n s h o re set nets. Only the shallow Foul Bay to the
s o u t h , with a 70% sand and mud bottom, p e rm i t s
the use of trawls and purse seines. Landings mainly
consist of the high value demersals such as
gro u p e rs , e m p e ro rs and snap p e rs. This high pro-
p o rtion of demersal production results from nu m e r-
ous re e f, m a n gal and seagrass nu rs e ry areas. Th e
i n d u s t ry employs over 17,000 persons in the pro-
ject are a , of wh i ch over half are artisanal fi s h e rm e n .

While aquaculture is virt u a l ly non-existent on
the Red Sea coast, 41 potentially suitable coastal
sites we re identified in 1980 (see GEF Baseline
R ep o rt). The location of these and other potential
a q u a c u l t u re sites will need to be mapped as poten-
t i a l ly sensitive areas. As part of the coastal planning
system the pre s e rving at least some of these loca-
tions are seen as important. 

4.1.2.7. Hunting
This includes subsistence hunting for example the
use by Bedouin of falcons and saluki dogs to cat ch
animals such as rabbits and houbara bu s a rds. A
gre ater concern has been hunting p a rties from other
c o u n t ries coming to Egy p t , wh i ch targeted large r
ga m e, in particular ga ze l l e. These activities have
re c e n t ly become banned and illega l .

4.1.2.8. Curio tra d e
The collection and sale of marine curios (sou-
venir species) to tourists is significant in
H u rghada and Safaga. Important species incl u d e
fishes such as porcupine fish (Diodon hy s t ri x) ,
p u ffe r fish (A ro t h ron hispidus) and inve rt eb rat e s ,
p a rt i c u l a rly molluscs and corals. This trade wa s
fi rst noted in 1981. Although the ra n ge of
species invo l ved and the amounts sold ap p e a r
s m a l l , the methods used to ex t ract some of the
t a rget species can be damaging to the reef stru c-
t u re. Corals and shells of hawksbill turt l e s , b o t h
collected and sold locally, a re among the species
listed in CITES (Convention on Intern at i o n a l
Trade in Endange red Species). This lists species
wh i ch cannot be ex p o rted and imported without
a license and is among the global conventions to
wh i ch Egypt is by p a rt y. Howeve r, the potential
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impact of curio trade on the coral reef ecosystem
is urge n t ly needed to determine whether this
t rade is justifi e d.

4.1.2.9. Conservat i o n
Ecosystem conservation in the Egyptian Red Sea is
u n d e rt a ken through protected areas and other man-
agement measures. A rch a e o l ogical and cultura l
at t ractions that appeal to tourists include fa m o u s
mosques (e. g. A bu El-Hassan A l - S h a z ly) and
m o n a s t e ries on the southern Red Sea coast.
C o n s e rvation of the coastal landscape and other
ge o l ogical fe at u res can also be an important use and
c ri t e rion used for selecting protected are a s .

While conservation is not always compat i bl e
with other coastal uses (e. g. coastal infi l l i n g ) , t h e re
a re many instances when they are complementary
( e. g. pre s e rvation of reef quality & use of reefs by
d ive rs). Hence, c o n s e rvation can be a useful env i-
ro n m e n t - d evelopment measure, for optimising the
i n c o m e - ge n e ration capacity of the nat u ral env i ro n-
ment. 

4.1.2.10. Military
The military has a presence along seve ral stre t ch e s
of the Egyptian Red Sea coast. In some instances,
m i l i t a ry presence can provide de fa c t o p ro t e c t i o n ,
augmenting any conservation gained from its
remoteness and existing protected area status. In
other locat i o n s , a military presence may offer simi-
lar env i ronmental pro t e c t i o n ,p roviding that military
a c t ivities are less harmful than human activities and
u s e s , wh i ch might otherwise occur in the are a .

4.2.  Users conflict analy s i s
H ow ICZM programmes are developed and
implemented depends ve ry mu ch on specifi c
n ational pers p e c t ives and local conditions, m a k-
ing each programme unique. However the ex p e-
rience gained from past fa i l u res and successes of
coastal countries can be of gre at use to the cur-
rent pra c t i t i o n e rs. Managing complex systems,
s u ch as coastal systems, re q u i res an integrat e d
ap p ro a ch cap able of bri n ging together the mu l t i-
p l e, i n t e r wove n , ove rl apping interests re l ated to
the coastal system in a co-ord i n ated and rat i o n a l
m a n n e r, d i rected towa rds sustainable use and
d evelopment. This implies managing coastal

re s o u rces in such a manner that an optimal
social and economic benefit for present and
f u t u re ge n e rations is obtained without re d u c i n g
the nat u ral re s o u rce base itself. Fi g. 1 (p.100)
i l l u s t rates that users conflict is ve ry complicat e d
in the coastal area of the Egyptian coast of the
Red Sea. This may need more info rm ation on
the extent of impact and effect of manage m e n t
action plan on sustainab i l i t y.

4.3.   The Egyptian Red Sea coastal and
m a rine re s o u rces management project (GEF
p ro j e c t )
This project is an innovat ive tourism and env i-
ronmental project funded by the Global
E nv i ronmental Facility (GEF) through the
Wo rld Bank.

The ove rall goal is to ensure env i ro n m e n t a l ly
sound sustainable tourism and other coastal
m a rine development for the Egyptian Red Sea.
The project area was extended from 40 km nort h
of Hurghada to the southernmost point of the
E gyptian boundary (ap p rox i m at e ly 700 km).
The area was divided into seven sectors more or
less according to hab i t at ch a n ges. Within each
sector many sites we re selected for env i ro n m e n-
tal and planning data gat h e ri n g. In total 73 and
97 sites we re selected for the two types of dat a ,
re s p e c t ive ly. Data of the project was based pri-
m a ri ly on field survey s , s u p p o rted by desktop
studies and other info rm ation collected fro m
va rious sourc e s .

The fl ow ch a rt in Fi g. 2 (p.101) illustrates the
i n s t i t u t i o n , o b j e c t ive s , c o m p o n e n t s , ap p ro a ch
and outcomes of the GEF project. 

H oweve r, the pros and cons of the GEF pro-
ject can be summarised as fo l l ow s :

4.4.   Aspects on the key steps on coastal
management, planning and decision-making
(Red Sea Experiment).
Although the Egyptian agencies in ch a rge have
t a ken many steps to improve the action with
rega rd to this issue, some pro blems still re q u i re
m o re effo rt to be solve d.

It is ve ry important to conclude that although
the implementation step preceeded the other
s t ep s , I think it was a ve ry necessary and urge n t
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s t ep in the Egyptian ex p e riment to meet the
h u ge and unsustainable development in the
coastal area of the Red Sea during the last
d e c a d e.
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P R O S

1 - I n t egrates three of the most important imple-
menting agencies (i.e. EEAA, T DA &
R S G ) .

2 - S t i mu l ates cooperation between tech n i c a l
s t a ff (scientists) and stake h o l d e rs .

3 - S t a ff in total was Egy p t i a n , thus helping to
raise the level of technical cap ab i l i t i e s .

4 - E s t ablishes an intensive dat abase and GIS on
the Egyptian coastal area of the Red Sea fo r
the fi rst time.

5 - P roduces management plans fo r : reef re c re a-
t i o n , p rotected areas and pollution monito-
ring wh i ch should support the nat i o n a l
ICZM plan.

6 - P rovides good facilities for field surveys and
d ata analysis for the implementing agencies. 

C O N S

1 - Ti m e f rame was too short to fit in all
o b j e c t ive s .

2 - The project area was too large for the
t i m e f rame and the project objective s .

3 - Some important agencies we re not incl u-
d e d, e s p e c i a l ly the General Au t h o rity fo r
Fi s h e ries Research Deve l o p m e n t
( G A F R D ) .

4- The Egyptian islands of the Red Sea
we re ex cluded from the action plan of
the project because the timeframe wa s
too short .

5 - I m p l e m e n t ation of plans was not take n
into considerat i o n , also because the
t i m e f rame was too short .
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to the global environment, report by the World
R e s o u rces Institute, UNDP and UNEP, N ew
York, 1992.

Wo rld Resourc e s , 1994-1995 (WR 1994/1995),
People and the Environment – a guide to the
global env i ro n m e n t , rep o rt by the Wo rl d
R e s o u rces Institute, UNDP and UNEP, N ew
York, 1994.



1.  BA C K G R O U N D

1.1.   Intro d u c t i o n
I n t egrated sustainable development is the pri m a ry
goal of the coastal and marine area manage m e n t
p rogramme in The Gambia. The integrat e d
ap p ro a ch to coastal fi s h e ries development could be
said to have started in The Gambia with the estab-
lishment of the Gunjur Community Fi s h e ri e s
C e n t re in 1983 under the artisanal fi s h e ries deve l-
opment project funded by the Euro p e a n
D evelopment Fund. The Community Fi s h e ri e s
C e n t re (CFC) concept was used as the ve h i cle fo r
p ro p agation of integrated coastal fi s h e ries deve l-
opment and management in The Gambia. Th i s
p aper draws on The Gambia's ex p e rience in inte-
grated coastal fi s h e ries management over the past
15 ye a rs .

1.2.   Geographical intro d u c t i o n
The Gambia, l o c ated at a latitude of ap p rox i m at e ly
13º N on the west coast of A f ri c a , is about 480
k i l o m e t res in length and 50 kilometres wide at its
widest we s t e rly end facing the Atlantic ocean, a n d
t ap e rs towa rds the east to a width of about 30 kilo-
m e t res. It has an 80 km long coastline and a conti-
nental shelf area of about 4,000 km2, wh i ch is ri ch
in marine fish re s o u rces. The estuarine areas have
a dense mangrove fo rest (67,000 hectare s ,
FAO / U N E P, 1 9 9 6 ) , found up to 200 km inland
f rom the mouth of the River Gambia, wh i ch pro-
vides breeding and nu rs e ry grounds for commer-
cial fish species, s h rimps and other inva l u abl e
a q u atic organisms. It has a total land area of ab o u t
11,295 km2. About one fifth of the surface area is
wat e r, occupied by the River Gambia wh i ch ru n s
680 km from the Futa Jallon highlands in Guinea
to the Atlantic Ocean dividing the country into the
n o rth and south banks. The Gambia has a Sudano-

Sahelian cl i m ate ch a ra c t e rised by a long dry sea-
son from November to May and a short ra i ny sea-
son from June to October.

1.3.   Demographical and socio-economic
i n fo rm ation on the coastal are a
A c c o rding to the 1993 census re s u l t s , The Gambia
has a population of about 1,038,000 with an
a n nua1 growth rate of 4.2%. With a density of 97
p e rsons per km2 The Gambia is ra n ked among the
four most densely populated countries in A f ri c a .
The urban growth rate is estimated to be 8% annu-
a l ly and the main urban growth centre in the
coastal area is the Kanifing Municipality with an
e s t i m ated population of 228,214. At pre s e n t , m o re
than 48.7% of the Gambian population live on the
s t rip of coastal land less than 9% of the total sur-
face area of The Gambia and population grow t h
rate in this area is mu ch higher than in the rest of
the country. A c c o rding to the current rate of urban-
i s at i o n , a larger pro p o rtion of the country's popula-
tion will be living in the coastal area in the coming
d e c a d e s .

The majority of the people undert a ke fa rm i n g,
fishing and hort i c u l t u re as the main occupat i o n s .
As the agri c u l t u ral sector is the major employer in
this country, i n c reasing population density has
i n t e n s i fied the demand for land for agri c u l t u ra l
u s e. Howeve r, the agri c u l t u ral crisis of the 1970's
and the concentration of educational facilities and
i n d u s t rial establishments in urban areas have
a c c e n t u ated the ru ral-urban migrat i o n .

1.4.   Coastal marine fi s h e ries 
The marine fi s h e ries are divided into industrial and
a rtisanal sub-sectors , with the industrial sub-sector
being characterised by large-scale investment in
ex p o rt oriented production. The artisanal sub-
sector is ch a ra c t e rised by low levels of inve s t-
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ment and with operat o rs from many dispers e d,
and often isolated, landing sites. The majority of
industrial vessels are large, offshore and foreign-
owned wh e reas the artisanal crafts are locally
built wooden canoes.

The artisanal sub-sector provides about 90%
of the locally consumed fish and provides direct
employment for more than 20,000 people in har-
ve s t i n g, p ro c e s s i n g, m a rketing and other fi s h-
eries-related occupations. However, the majority
of coastal marine fisher operat o rs are not
Gambian nationals and there is some degree of
seasonal fl u c t u ation in employment. Many of
those involved in fish processing and marketing
are women. Fish is an important source of cheap
animal protein to the population and is be1ieved
to have a potential for gre ater contri bution to
a ch i eving the country's food security policy
o b j e c t ives. The ave rage annual national con-
sumption of fish is ap p rox i m at e ly 20kg/pers o n ,
which represents about 14% of the total protein
supply.

Total potential fish production from the
marine fisheries is estimated at 88,000 tons annu-
a l ly, with pelagic and demersal fish re s o u rc e s
constituting 78% and 21% re s p e c t ive ly. To t a l
annual fish production was around 38,000 tons in
1 9 9 7 , cl e a rly indicating a surplus potential.
H oweve r, t h e re is a re c ognised need for tighter
and more effective control of the threatened dem-
ersal resources.

2.  INTEGRATED COASTAL FISHERIES MANAGEMENT

IN THE GAMBIA

The activities and interventions of external pro-
jects and programmes in coastal fisheries devel-
opment have contri buted immensely to our
efforts towards integrated coastal fisheries man-
agement and development.

2.1.  Integrated development of artisanal
fisheries programme (IDAF)
The IDAF Programme emphasises the concept of
community fisher centres as means of encourag-
ing community participation and mobilisation of
c o m munity re s o u rces for sustainable deve l o p-
ment.

I DAF interventions in the fi s h e ries sector of
The Gambia we re in tech n o l ogy tra n s fe r, t ra i n i n g
of fi s h e ries staff and fi s h e r fo l k s , baseline studies
of socio-economic and re l ated fa c t o rs and in man-
agement and other development activities. Both
the manpower capacity in the fi s h e ries adminis-
t ration and the orga n i z ational and empowe rm e n t
needs of fishing communities have been affe c t e d
p o s i t ive ly.

In a bid to reduce the amount of fuelwood used
in fish smoking, an IDAF consultant intro d u c e d
the ch o ker fish-smoking tech n o l ogy to Th e
Gambia for the fi rst time in 1985. Popular use of
the modified improved ch o rkor oven has re s u l t e d
in about 40% fuelwood savings wh i ch is signifi-
cant considering the huge amounts of coastal fo r-
est re s o u rces used in fish smoking and other
domestic activ i t i e s .

Then in 1992, I DAF assisted the Fi s h e ri e s
D ep a rtment in carrying out a comparat ive study
on the fuelwood efficiencies of the two main types
of the modified ch o rkor ove n : one constructed of
bu rnt mud bri cks and the other made of cement
b ri cks. The study found no significant diffe re n c e s
in the perfo rmances of the two ovens. It howeve r
c o n cluded that the mud oven was ch e aper to con-
s t ruct considering the lower mat e rial and mainte-
nance costs.

In 1991, the IDAF Programme funded a socio-
economic survey of the fishing communities in
the EEC-funded coastal A rtisanal Fi s h e ri e s
D evelopment Projects along the Atlantic coast of
The Gambia to assess the impact of Pro j e c t s
implemented between 1983-1991. Fi s h e ri e s
D ep a rtment field staff re c e ived pre l i m i n a ry tra i n-
ing in survey prep a ration and methodology.

In 1992, I DAF collab o rated with the Fi s h e ri e s
D ep a rtment to conduct a study on the inter-
re l ationships between population growth and
d evelopment in coastal fishing commu n i t i e s
(CFCs) in The Gambia. Fi s h e ries wo rke rs
re c e ived theoretical and practical training in the
contents and methods of study and on Rap i d
Ap p raisal Te chniques. The study pro p o s e d
re c o m m e n d ations for development interve n t i o n s
to add ress key issues re l ating to ex p l o i t ation of
fi s h e ries re s o u rces and population growth for sus-
t a i n able deve l o p m e n t .
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In 1994, the IDAF Programme assisted the
Fi s h e ries Dep a rtment in organising a five - d ay
wo rkshop on the autonomous (or self-re l i a n t
m a n agement) of coastal community fisher cen-
tres. The beneficiaries were members of the seven
CFC management committees. The wo rk s h o p
allowed participants to review their own manage-
ment strategies and activities, carry out an inven-
tory of their main problems; cluster and prioritise
the pro blems and suggest and identify possibl e
solutions to these problems.

Both the management and sustainability of
some of the CFCs have improved signifi c a n t ly
since then. An association of seven coastal CFCs
has been established on the initiative of the work-
shop participants. This association holds regular
c o n s u l t ation meetings to discuss and pro p o s e
solutions to their common problems.

Fo l l owing this wo rkshop on CFC manage-
ment, the IDAF Programme also sent a consultant
to The Gambia in October l994, in connection
with the self-reliant management of coastal
CFCs. The consultant assessed the differences in
management between major CFCs and conducted
a fo l l ow-up training wo rkshop on autonomous
management. These activities also impacted well
on management of the CFCs by creating aware-
ness and the grounds for consolidated action by
both the management committees and fi s h e ri e s
D ep a rtment fa c i l i t at o rs. The recent (June 1998)
e s t ablishment of fi s h e ries NGO, called Gambia
Fisheries Development Agency could be said to
have been a result of these efforts.

In 1993/94, the IDAF Programme prepared –
in collaboration with the Department of Fisheries
– and tested the methodology for deve l o p m e n t
projects for the study of the processes, elements
and mechanisms of people's part i c i p ation and
s u s t a i n ability in fi s h e ries. The study was ve ry
useful in cre ating awa reness and empowe rm e n t
of both resource users and policy makers.

In 1995, IDAF provided assistance to initiate
a cost and earnings study on artisanal fi s h i n g
o p e rat i o n s , a useful exe rcise for the continu o u s
m o n i t o ring of fishing inputs and re t u rns on
investment.

In 1995, I DAF assisted officials of the
Fisheries Department in the Gambia to undertake

a study on community part i c i p ation in manage-
ment of fish resources.

In May 1996, IDAF conducted a SWOT anal-
ysis of the management and sustainable develop-
ment of two coastal community fishing centres.
The analysis was very useful due to its participa-
tory approach and the use of rapid appraisal tech-
niques that cre ate awa reness on the state of the
resources and other vital elements in the sustain-
ability of development actions and initiatives.

In l995 and 1998, IDAF facilitated the training
of fisheries staff in the use of participatory rapid
ap p raisal techniques to enable fast diagnosis of
problems and needs and to facilitate monitoring
and evaluation activities in the fisheries sector.

In Feb ru a ry 1996, an IDAF rev i ew team
assessed the achievements and bottlenecks of the
fi s h e ries development pro c e s s e s , with part i c u l a r
emphasis on the artisanal fi s h e ries sector. Th e
review concluded that the participatory approach
and the principles of integrated deve l o p m e n t ,
adopted by the Fisheries Department, have gener-
ated enormous confidence between fi s h e r fo l k s
communities and the fisheries administration.

In May l996, I DAF fa c i l i t ated the orga n i z a-
tion of a wo rkshop on awa reness and ge n d e r
issues in the Artisanal fisheries for Fisheries and
Extension offi c e rs by the Manage m e n t
D evelopment lnstitute (MDI) in The Gambia.
This wo rkshop deliberated on gender issues in
the artisanal fi s h e ries sector and contri buted to
creating more awareness on gender as it affected
the fisheries and other sectors of coastal commu-
nities. 

Between 1993 and 1996, IDAF employed the
s e rvices of Gambians within the TCDC fra m e-
work to undertake studies and training activities
in projects in member countries of the IDAF pro-
gramme.

Fo l l owing the request of the Fi s h e ri e s
D ep a rtment and the National Env i ro n m e n t
Agency, IDAF recruited and sent an environmen-
tal consultant to The Gambia to conduct a PRA
exe rcise on Env i ronmental Waste and Hazard
Impact Assessment for Communities in Coastal
A reas. The objective was to identify the most
p ressing env i ronmental issues affecting coastal
c o m munities and to train coastal commu n i t i e s
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and coastal re s o u rces stake h o l d e rs in the use of
rapid ap p raisal techniques for collecting env i ro n-
mental info rm ation. During the exe rcise the main
e nv i ronmental issues of concern to Coastal
Fi s h e ries Management Committees emerged and
a c t ivities to add ress these issues we re part i a l ly
d eve l o p e d. The whole PRA exe rcise raised the
awa reness of the coastal communities and fi s h e r-
folks about env i ronmental issues affecting them.

2.2.  Integrated coastal fi s h e ries manage m e n t
pilot project (INT/91/007)
This project's intervention in The Gambia wa s
based on the re c ognition of the fact that fi s h e ri e s
d evelopment activities we re being influenced by
other users of coastal zones and that improve d
i n t egrated (inter- s e c t o ral) planning and manage-
ment ap p ro a ches we re needed to deal with
re s o u rce use confl i c t s , re s o u rces ove r- ex p l o i t a-
tion and env i ronental degra d ation in coastal
a re a s .

The project development objectives we re in
line with The Gambia's fi s h e ries deve l o p m e n t
o b j e c t ive s , n a m e ly : i m p roving the well being of
coastal communities through better manage m e n t
of marine and land-based coastal re s o u rces and
by protecting the coastal ecosystem for sustain-
able deve l o p m e n t .

The immediate objectives of INT/91/007 to
d evelop and improve methodologies and co-
o rd i n ating mechanisms for integrated coastal
fi s h e ries management we re part ly met. This wa s
m a i n ly due to the fact that the elements of inte-
grated artisanal coastal fi s h e ries manage m e n t
and development we re alre a dy in place in the
C o m munity Fi s h e ries Management Centre s
along the Atlantic coast of The Gambia.
Respecting its strat egy of focusing on the man-
agement of re s o u rces for sustained economic
u s e, INT/91/007 provided support to the
Fi s h e ries Dep a rtment in the evolving process of
i n t egrated coastal zone management in Th e
Gambia. The pro j e c t , t h e re fo re, took up cert a i n
elements of coastal zone management issues of
special importance to fi s h e ries. A summary of
the impacts of these activities on the attitude of
p o l i cy make rs , re s o u rce users , s t a ke h o l d e rs and
coastal communities fo l l ow s :

2. 2.1.  Fuelwood use in fish smoking 
The project made a detailed study of the use of
f u e lwood and the costs and earnings of fish smok-
i n g. The data on quantities of fish (bonga) smoke d
and fuelwood used confi rmed the assertion in the
Gambia Env i ronmental Action Plan that fi s h
smoking was a contri bu t o ry factor to defo re s t a-
tion in the coastal areas. The study concluded that
the rate of fuelwood use in fish smoking was not
s u s t a i n abl e. Fish smoke rs are not paying the tru e
economic value of the fuelwood although fi s h
smoking is a highly pro fi t able undert a k i n g. It
made proposals for add ressing this pro blem of
d e fo re s t ation such as improving fuel-effi c i e n cy of
smoking ove n s , expanding the area from wh i ch
f u e lwood is pro c u re d, p romotion of commu n i t y
fo re s t ry and agro fo re s t ry schemes in coastal are a s
and the harvesting of a Gmelina plantation estab-
lished under an earlier EEC pro j e c t s .

The re m oval of open access to the fo rests in
The Gambia through the establishment of com-
munity-based management schemes of nat u ra l
fo rests was recommended in the medium and long
t e rm and would increase wood prices to re flect the
economic and social value of fo rest re s o u rces in
the country. The re m oval of open access to fo re s t s
is now a near reality because the new Fo re s t ry A c t
and Fo re s t ry Po l i cy have provisions for the estab-
lishment of community fo rests as well as commu-
nity management of nat u ral fo rests in Th e
G a m b i a .

2.2.2.  Participatory rapid appraisal 
of coastal resources management issues
This was the fi rst time ever that the PRA method
was used for info rm ation acquisition and awa re-
ness cre ation in the coastal fi s h e ries in Th e
Gambia. Its use to study coastal commu n i t i e s
and re s o u rces was there fo re a test of its adap t-
ability to ICFM issues. It also provided tra i n i n g
for fi s h e ries staff and coastal communities and
other stake h o l d e rs .

The PRA revealed gre at awa reness and con-
c e rn among the communities about depletion of
fo rests surrounding the fi s h e ries centres due to the
f u e lwood re q u i rements of fish smoking. The com-
munities also re c ognised the fact that land use had
ch a n ged in response to cl i m at o l ogical ch a n ges. In
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the sites wh e re the PRA was conducted the fi s h e r-
folks have ack n ow l e d ged that there has been a sig-
n i ficant decline in abundance of fi s h e ries re s o u rc e s
over the post two to three decades. This is causing
c o n flicts between industrial and artisanal fi s h e ri e s
and among artisanal fi s h e rmen themselves using
d i ffe rent ge a rs. Fi s h e r folks we re convinced that
G ove rnment should take more stri n gent action
against violat o rs of reg u l ations and that there
should be gre ater delegation of manage m e n t
a u t h o rity to the local leve l .

2.2.3.  Management issues of estuarine shrimp
fisheries
The project studied the conditions and mech a-
nisms of existing management practices at the
c o m munity level and the socio-economic ch a ra c-
t e ristics of shri m p e rs. It emerged that shri m p e rs
did not make a link between re s o u rce potential and
fishing effo rt because they we re of the view that
neither Gove rnment nor the shri m p e rs' orga n i z a-
tions should prevent people from entering the fi s h-
e ry. Th e re are rules in shri m p e rs ’ c o m mu n i t i e s
rega rding ex cl u s ive rights to fish a certain area by
an individual fi s h e rman. These rights are tra n s fe r-
abl e.

2.2.4.  Mangrove ecology and oyster harvesting
The Gambia has over 66,000 hectares of mangrove
re s o u rces but cl e a ring for agri c u l t u re and aquacul-
t u re as well as dieb a cks and uncontrolled and inap-
p ro p ri ate harvesting techniques are thre at e n i n g
this vital re s o u rc e. Development of educat i o n a l
m at e rials on mangroves targeting users of the
re s o u rces could be important for sustainable deve l-
opment and management. The study also re c o m-
mended the establishment of a National (mu l t i -
s e c t o ral) Mangrove Committee to develop a
c o - o rd i n ated policy for the management of man-
grove re s o u rces in The Gambia.

3.  IN T E R S E C T O R A L P L A N N I N G

A N D C O O R D I N AT I O N

I n t e rventions by ex t e rnal projects and pro-
grammes as well as the Fi s h e ries Dep a rt m e n t ' s
own initiat ive have cre ated awa reness about the
need for inters e c t o ral planning and coord i n a-

tion for nat u ral re s o u rces manage m e n t , e s p e-
c i a l ly in coastal areas. Implementation of the
Gambia Env i ronmental Action Plan (GEAP)
1992-200l and post-Rio activities in Th e
Gambia have encouraged and fa c i l i t ated this
p rocess. The GEAP distinguishes the coastal
zone as an "important nat u ral and economic
re s o u rce wh i ch , if utilised in an ap p ro p ri at e
m a n n e r, will yield important economic bene-
fi t s . "

E s t ablishment of the National Env i ro n-
mental Management Council (l992) and the
N ational Env i ronment A ge n cy (NEA) in 1994
h ave cre ated the instrument for inters e c t o ra l
c o o rd i n ation for env i ronmental manage m e n t .
Institutional development and the establ i s h m e n t
and strengthening of functional and effe c t ive
i n t e rs e c t o ral coord i n ation are the main aims of
the NEA and GEAP implementation. The major
e nv i ronmental pro blems such as re s o u rc e s
d epletion and coastal erosion justified setting
up the Coastal and Marine Env i ro n m e n t
Wo rking Group under the NEA. All major
s t a ke h o l d e rs in the coastal area including the
Fi s h e ries Dep a rtment are rep resented in this
Wo rking Group. With the active part i c i p ation of
the fi s h e ries sector, the wo rking group has,
t h rough inters e c t o ral planning and coord i n a-
t i o n , made progress in coastal area manage m e n t
and deve l o p m e n t .

4.  LE S S O N S L E A R N T

The entire process of integrated coastal fi s h-
e ries management has been a learning exe rc i s e.
From the va rious interve n t i o n s , rev i ews and
studies have emerged some useful lessons.
1 . Time is needed to institutionalise the inte-

grated strat egy in local commu n i t i e s .
2.  A c t ive benefi c i a ry invo l vement is needed

in planning and implementation of centre
a ffa i rs and processes to enable gre ater par-
t i c i p ation of fi s h e r folk in project fo rmu l a-
tion. 

3.  People's invo l vement in the planning and
i m p l e m e n t ation of centre affa i rs has been
an important factor that contri buted tre-
m e n d o u s ly to the awa re n e s s .
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4.  The fi s h e ries Dep a rtment's role as "deve-
lopment fa c i l i t ator" should be maintained.

5.  It is not enough to cre ate special pro-
grammes for women. Th ey need to be
given the opportunity to play a major ro l e
in local orga n i z ational stru c t u re s .

6.  Th e re is an urgent need to design ap p ro-
p ri ate policies and pro c e d u res for cre d i t
and savings fa c i l i t i e s .

7 . Fi s h e r folk have demonstrated a better
u n d e rstanding of their env i ronment and in
p a rticular the re s o u rce base. Devolution of

major re s o u rce management and allocat i o n
decisions to the local level is more effe c-
t ive.

8 . Th e re is also the need to ex p l o re the
m e chanisms and elements that favour sus-
t a i n ability of initiat ives and to pro m o t e
them in fishing commu n i t i e s .

9. E nv i ronmental issues persist because the
local community does usually not see them
as pro bl e m s .

10. Business management of micro - e n t e rp ri s e s
is inadequate and re q u i res re i n fo rc e m e n t .
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1.  TO WA R D S I N T E G R AT E D C O A S TA L

M A N A G E M E N T I N E A S T E R N AF R I C A

The palm-fri n ged beach e s , c o ral re e f s , m a n-
grove fo rests and bright blue wat e rs of the east-
e rn A f rican coastal region suggest a nat u ra l
s e renity free of any degra d ation or pollution
p ro blems. By global standard s , the West Indian
Ocean and the eastern A f rican coastal areas are
re l at ive ly clean and free of pollution; howeve r
this may no longer remain true by 2010.

1.1.  Coastal management practice 
in the Eastern A f rican institutions
Coastal management programmes in the eastern
A f rican Nations are implemented within we a k
s e c t o r-based fra m ewo rks that poorly coord i n at e
c ro s s - s e c t o ral activities with little or no re fe r-
ence to the river basin manage m e n t .

S e c t o r-based management of land-based
a c t ivities in coastal zones has, in turn , b e c o m e
one of the most complex management ch a l-
l e n ges. In some instances re s o u rces fail under
t wo or more sector-based management regi m e s
with diffe ring management pri o ri t i e s , e. g.
M a n groves within Marine Protected A reas are
m a n aged by Pa rks Services with a role to con-
s e rve as well as the Fo re s t ry Manage m e n t
D ep a rtments with a mandate to exploit fo re s t ry
p roducts to ge n e rate reve nu e. Pre d i c t ably the
health of coastal re s o u rces has decl i n e d. Give n
the seve rity of coastal zone degra d ation and the
need for sustainability and effe c t ive nat i o n a l
reg u l at o ry interve n t i o n s , t h e re is gre at demand
on gove rnments with limited financial re s o u rc e s
to act. In many instances, when gove rnments act
the interventions are re a c t ive, weak and at times
aggravate the pro blems through sectoral policies
t h at confl i c t .

1.1.2.  Institutional cap a c i t y
Most national institutions have limited fi n a n c i a l
re s o u rc e s , a limited pool of ex p e rts and man-
age rs. Despite these limitat i o n s , i n s t i t u t i o n s
h ave a responsibility to train manage rs. Ina-
d e q u at e ly equipped manage rs in turn seek a
balance between the eve r- i n c reasing need fo r
economic development and the conflicting de-
mand being made on the coastal env i ro n m e n t .
As the intensity of coastal re s o u rce use
i n c re a s e s , most institutions are unable to cope.
The capacity for sustainability is exceeded and
m i t i gat ive measures are large ly without mu ch
success. Pre d i c t ably, the health of coastal
re s o u rces will decline further befo re signifi c a n t
reve rsal in depletion and env i ronmental degra-
d ation can be controlled through improve d
m a n agement interve n t i o n s .

In re c ognition of the serious pro blems of
m a rine and coastal degra d ation faced by the
regi o n , the Gove rnments of the Eastern A f ri c a n
S t ates – Comoro s , Ke nya , France (Reunion),
M a d aga s c a r, M a u ri t i u s , M o z a m b i q u e, S ey-
ch e l l e s , Somalia and the United Rep u blic of
Tanzania – through the Nairobi Convention and
E a s t e rn A f rican Action Plan for the
D evelopment and Management of the Coastal
and Marine A re a s , i n i t i ated coastal area man-
agement programmes. The programmes are
s u p p o rted to mitigate destru c t ive activities as
well as to evo l ve into pro a c t ive re s o u rce and
m a n agement strat egies; hopefully this will lead
to the sustainable use of the marine and coastal
a reas. The on-going EAF/5 project on the
" P rotection and Management of the Marine and
Coastal A reas in the Eastern A f rican Regi o n "
attempts to provide a fra m ewo rk through wh i ch
some of these issues can be solve d.

INCREMENTAL LEARNING-BASED APPROACH IN INTEGRATED

COASTAL MANAGEMENT IN EASTERN AFRICA

Dixon Waruinge,
UNEP Water Branch, Nairobi, Kenya
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1.2.  EAF/5 approach
The pro j e c t ’s main objective is to deve l o p
national self-reliance in all matters related to inte-
grated development and management of the envi-
ronment of the coastal areas.
The project is operating in four pilot sites:
- Tanzania: in Zanzibar (Chwaka Bay Area); 
- Mozambique: Xai Xai District;
- Ke nya : N ya l i - B a m bu ri-Shanzu A rea of

Mombasa; and
- Comoros: Moroni.
The major activities of the EAF/5 project are
ge a red towa rds the development of Integrat e d
Coastal A rea Management (ICAM) and are
divided into five major components:
i) D evelopment of coastal area manage m e n t

strategies;
ii) E nv i ronmental assessment (land-based acti-

vities and their contri bution to pollution in
coastal marine areas);

iii) Environmental legislation;
iv) Ap p l i c ation of Geographical Info rm at i o n

Systems (GIS) as a management tool; and
v) Public awareness. 
These activities are undert a ken through nat i o n a l
institutions mandated to manage the coastal
e nv i ro n m e n t , with the help of collab o rat i n g
gove rnmental and non-gove rnmental orga n i z a-
t i o n s .

1.2.1. Implementation
The project design re c ognised the need for an
i n c remental learning-based ap p ro a ch. The pilot
phase has two main properties:
a) An interactive participatory learning process:

The process is adaptive enough to reconcile
a l re a dy conflicting and dive rging intere s t s
over re s o u rc e s , e. g. fi s h e ri e s , fo re s t ry, t o u-
rism etc.; in heavily developed sites, e.g. in
Kenya (Nyali -Bamburi -Shanzu); in Moroni
in Comoros and pro-actively evolving into a
management tool that is dynamic to facilitate
re s o u rce allocation in developing sites, e. g.
C h waka bay in Zanzibar and Xai Xai in
Mozambique.

b) Demonstration projects in well-defined pilot
a reas with clear boundaries and rep re s e n-
tative issues.

Demonstration projects are practical on-the-
job exe rcises to provide ex p e rience and a
comprehensive information base from which
a process towards a holistic approach to coas-
tal resource management is developed. (Few
d e fined issues, at t a i n able objective s , s h o rt -
term management actions).

1.2.2.  The hiera rchical two-tier ap p ro a ch
Coastal and marine areas produce and support mu l-
tiple products and services; these areas there fo re
cannot be used by any interest group ex cl u s ive ly.
The va rious sectoral activities (touri s m , i n d u s t ry,
fi s h e ri e s , t rade etc.) must be brought together to
a ch i eve a commonly accep t able coastal manage-
ment fra m ewo rk .

The project re c ognised the existence of laye rs of
gove rn a n c e, and the need to add ress each issue at
local and regional levels with key stake h o l d e rs
b e fo re developing management strat egies for adop-
tion by local stake h o l d e rs and gove rnment institu-
t i o n s

A tier system was adopted to allow a simu l t a n e-
ous doubl e - t ra ck ap p ro a ch that re c ognised the fa c i l-
i t ating and reg u l at o ry role of gove rnments and that
of stake h o l d e rs as re s o u rce users and manage rs .
Special emphasis was placed on the need for equal
p a rt i c i p ation and a part n e rship in the manage m e n t
p ro c e s s .

a)  Fi rst tier
A team of mid-level ex p e rts from diffe rent line min-
i s t ries was set up in each country. The mu l t i - d i s c i-
p l i n a ry team was drawn from institutions with a
m a n d ate to manage coastal re s o u rces. The team
c a rried out the fo l l ow i n g : P rep a ration of env i ro n-
mental pro files (Mozambique and Comoro s )
and/or issue-based pro files (Ke nya - Z a n z i b a r ) ;
Fo rmu l ation of cri t e ria for identifi c ation and pri o ri-
t i s ation of issues; Identifi c ation of stake h o l d e rs .

The env i ronmental pro files described the phy s i-
cal ch a ra c t e ri s t i c s , re s o u rce base, s o c i o - e c o n o m i c
s i t u ation and institutional fra m ewo rks. The info r-
m ation was based on existing rep o rts and data fro m
m aps and air photos, i n t e rv i ews and observat i o n s
d u ring field visits. In most cases each team pre-
p a red sectoral rep o rts based on pro fe s s i o n a l
ex p e rtise and influences from the parent line min-
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i s t ry. lssue-based pro files we re developed fro m
t e chnical rep o rts for line ministries and stake-
h o l d e rs interv i ew s .

Fo rmal stakeholder wo rkshops we re con-
ducted with an aim to build capacity as well as
to info rm and get responses on findings of fa c t s ,
p roposed strat egy and fo l l ow-up actions. Th e
s t a keholder seminars we re divided in phases;
(1) fa m i l i a ri s ation with the area and ex i s t i n g
p ro blems; (2) justifi c ation of the identifi e d
p ro blems and selected issues to be manage d ;
(3) pre s e n t ation of a pre l i m i n a ry strat egy and
fe e d b a ck .

The process was also re q u i red to:
-  D evelop processes for consensus-bu i l d i n g ;
-  Focus on issue-specific strat egies based on

s t a ke h o l d e rs ’ p ri o ri t i e s ;
-  Identify re s o u rces and re s o u rc e - u s e

c o n fl i c t s ;
-  E s t ablish fra m ewo rks for co-ord i n ating and

implementing strat egi e s .

b)  Second tier
While ex p e rts we re conducting interv i ews with
local communities and stake h o l d e rs , senior offi-
c e rs of the lead institution organised fo rm a l
meetings for key stake h o l d e rs and local authori-
ties to sensitise key community leaders , gove rn-
ment officials and heads of dep a rtments on the
p rocess of ICM. After a thorough intera c t i o n
b e t ween all key stake h o l d e rs in the two tiers ,
n ational wo rkshops we re held.

i)  National wo rk s h o p s
Wo rkshops we re conducted to discuss and adopt
i n t egrated management strat egi e s , for issues
selected and pri o ritised by 1st and 2nd tier wo rk
groups. These pri o rity issues became fi rst ge n e ra-
tion management and demonstration activities. Th e
n ational wo rkshops endorsed the activities and pri-
o rities for interve n t i o n , and we re re q u i red to sug-
gest ways to strengthen cro s s - s e c t o ral and inter-
institutional coord i n at i o n .

Selection activities were based on two factors:
local factors (What is achievable at the local pilot
site?) and national factors (What type of support
is required at the national level and is it readily
available?)

N ational wo rkshops we re also re q u i red to sugge s t
h ow cap a c i t y - building and institutionalising ICM
routine and the establishment of political commit-
ment to the ICM process could be ach i eve d.

2.  IN-C O U N T RY E X P E R I E N C E

The fo l l owing issues emerged as pri o rity concern s
t h at re q u i red immediate national attention in ICAM
p rogrammes across the entire Eastern A f ri c a n
region. National strat egies are re q u i red to add re s s
these issues that are limiting at the local leve l :
-  Weak re s o u rce management ex a c e r b ated by

weak institutional stru c t u res and a wave of
p o p u l ation shifts/urbanisation to coastal
c e n t re s ;

-  R apid pace of desirable development that wa s
faster than the evolution of strat egies needed
for management and mechanisms re q u i red fo r
e ffe c t ive gove rn a n c e ;

-  D e cline in marine and coastal water quality;
-  Loss of marine and coastal biodive rs i t y ;
- Weak policies on marine and coastal manage-

m e n t .

2.1.   Lessons learn t
a)  Relationship between national issues and
local site issues
Local pilot site solutions must only be seen as fi rs t
s t eps towa rds solving national pro bl e m s .

The pilot site issues we re cl e a rly identifi e d.
H oweve r, these issues are linked with other bro a d e r
n ational pro blems that re q u i re massive planning
inputs at national level. The fo l l owing issues,
despite being site-specifi c, can only be solved if
c o n s i d e red within a broader national fra m ewo rk .
- I n a d e q u ate food supply in peri-urban are a s

close to the study site;
- Poor health facilities in peri-urban areas cl o s e

to the study site;
-  Pove rty in the peri-urban areas close to the

s t u dy site;
-  I n a d e q u ate water supply ;
-  L a ck of sewage system (impact from touri s m

d eve l o p m e n t , e. g. pollution);
-  Land tenu re pro blems (poor land-use mana-

gement contri buting to coastal urban spre a d ) ;
-  L ow education and litera cy levels etc.
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It has been re c ognised that national leaders also
re q u i re to be add ressed through a parallel pro-
cess similar to re s o u rce users and stake h o l d e rs .
This re q u i rement is even more crucial to Ke nya
because of the many laye rs of gove rn m e n t
b e t ween a site committee at location level and
p o l i cy-making organs at the national level. Local
issues can there fo re only be solved if a pro p e r
n ational fra m ewo rk exists. In many instances
this fra m ewo rk did not ex i s t .

b) Exhaustive part i c i p ation of all key
s t a ke h o l d e rs
In Zanzibar, issues add ressed at the local leve l
we re also taken as national issues and institu-
tionalised within the Dep a rtment of
E nv i ronment. The ap p roved committees became
institutionalised at ministerial level within the
e nv i ronment port folio. This was ach i eve d
t h rough stakeholder seminars that add ressed vil-
l age rs , t e chnical offi c e rs , d i re c t o rs of va rious key
d ep a rtments and a national wo rkshop at t e n d e d
by heads of commissions and ministries as we l l
as the minister for the Env i ro n m e n t .

Wo rking committees, e s t ablished at the
n ational wo rk s h o p , and the adopted strat egies in
the national wo rkshop we re fo rmal and there fo re
h ave a legal back i n g. The legal backing prov i d e s
a long-term mechanism for solving ICAM
i s s u e s .

c) Institutionalising ICAM in gove rn m e n t
In Mozambique a Coord i n ating Ministry is
a l re a dy in place with a mandate to coord i n at e
ICM progra m m e s , for example to:
i) G u a ra n t e e, t h rough the diffe rent sectors and

o rga n i z at i o n s , the promotion and utilisat i o n
of nat u ral re s o u rc e s ;

ii) E n s u re inter-institutional coord i n ation at
d i ffe rent leve l s , b e t ween the va rious age n t s
and interve n e rs in planning and utilisat i o n
of nat u ral re s o u rc e s ;

iii) P romote and urge manage m e n t , p re s e rva-
tion and rational utilisation of nat u ra l
re s o u rc e s , e s p e c i a l ly those of common inter-
est for diffe rent sectors .

The consultat ive part i c i p at o ry process of the
EAF/5 project that invo l ves stake h o l d e rs , h a s

t h e re fo re a legal base within the Ministry.
I n s t i t u t i o n s ’ s u p p o rt to the coastal manage m e n t
section would strengthen the ICAM process in
M o z a m b i q u e, fi rm ly institutionalising the ICAM
p rocess in gove rn m e n t .

3.  SU S TA I N A B I L I T Y I N D I C AT O R S I N E A S T E R N

AF R I C A

H ow mu ch has been ach i eved? and wh at is
a ch i evable? The current consumption pat t e rns of
coastal re s o u rces are sustainabl e. However this is
o n ly true if proper management practices are in
p l a c e. Proper management practices can only be
implemented through a process that will shift
u n s u s t a i n able elements within the current system
of values. Effe c t ive development indicat o rs
should be established to ga u ge shifts from the
u n s u s t a i n able value system that does not place a
cost on the env i ronment services. This may
i nvo l ve a measure of:
i ) willingness by gove rnments to use the

m a n agement tools that may in the short term
a ffect the economies that are dependent on
policies that are not re s p o n s ive to re s o u rc e
d epletion and degra d ation (Fishing ge a r
l i m i t ations? Selective siting in touri s m
hotels etc);

i i ) willingness by the public to adopt new
m a n agement strat egies based on a new va l u e
system that places a cost on env i ro n m e n t a l
d egra d at i o n ;

i i i ) willingness on the part of gove rnments to
e d u c ate and cre ate awa reness on the "sacri-
fices" necessary to ach i eve sustainable deve-
l o p m e n t ;

M o n i t o ring programmes should also deve l o p
e nv i ronmental quality indicat o rs , for ex a m p l e :
-  The health of coral reefs – set bench m a rk s
-  G round water quality – set a monitori n g

p ro c e s s
-  I m p rove current public access/fish landing

sites by providing clean and well maintained
s u p p o rt facilities – e. g. Shanzu-Nyali area in
Ke nya

-  I m p rove access to the shoreline by re s t o ri n g
fo rmer public access points wh i ch are now
bl o cked – Shanzu-Nyali are a
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These indicat o rs can play a meaningful role as
m a n agement tools for sustainable deve l o p m e n t
o n ly if gove rnments guarantee intervention wh e n
n e c e s s a ry.

4.  PO L I C Y FA I L U R E I N D I C AT O R S

In most countries the fo l l owing we re notabl e
symptoms of policy fa i l u re s :
1 . Institutional weakness (lack of ex p e rtise and

poor infra s t ru c t u re, e. g. ve h i cl e s , o ffices and
f u n d i n g ) .

2 . L a ck of ow n e rship – no institution has sole
responsibility for co-ord i n ating the manage-
ment of coastal re s o u rces ex c ept in
M o z a m b i q u e.

3 . Absence of a legal fra m ewo rk and enfo r-
cement cap ab i l i t i e s .

4.  Inadequat e / l a ck of legi s l ation gove rn i n g
access to communal coastal re s o u rc e s , i . e.
fishing gro u n d s , m a n grove are a s , d u n e s
vege t ation or beach e s .

5 . Poor coord i n ation mechanisms betwe e n
va rious institutions with mandates to
m a n age coastal re s o u rc e s .

5.  CO N C L U S I O N

The countries of the eastern A f rican regions will
need to develop a process at a national level with
the fo l l owing objective s :
1 . R e s o u rce manage m e n t : p rep a re and imple-

ment site-specific and management strat e-

gies; ensure stake h o l d e rs are invo l ved in
the planning pro c e s s ;

2 . I n t egrated planning: e n c o u rage consistency,
c o m p l e m e n t a rity and coord i n ation in the
s e c t o ral planning process and actions to
a ch i eve conflict resolution and ecologi c a l ly
i n t egrated ap p ro a ch e s , respecting on- and
o ff-site issues as well as tra n s b o u n d a ry
i s s u e s ;

3 . R e s e a rch and monitori n g : d e t e rmine ecolo-
gi c a l ly sustainable levels of input and
ch a n ge; encourage ex ch a n ge of info rm at i o n ;
e s t ablish timely rev i ew mechanisms and
e n c o u rage env i ro n m e n t a l ly enhancing acti-
v i t i e s ;

4 . R eg u l at o ry : to enhance a reg u l at o ry fra m e-
wo rk that promotes the pre c a u t i o n a ry pri n-
ciple in development; and to protect and re s-
t o re important biological areas and preve n t
h ab i t at degra d at i o n ;

5.  L egi s l at ive : to ach i eve fo rmalised pro c e-
d u res and reg u l ations that are enfo rc e abl e ;

6 . E d u c ation and public awa re n e s s : p rov i d e
better understanding by stake h o l d e rs and
t h e re fo re ge n e rate support for re s p o n s i bl e
a c t i o n s : d evelop ap p ro p ri ate programs and
fe e d b a ck opportunities for dive rse targe t
gro u p s .

This process can be ach i eved only if one or sev-
e ral dep a rtment(s) are lega l ly empowe red to co-
o rd i n ate ICAM policies. The selected dep a r-
tment may also re q u i re support to fo rm a l ly put
the re q u i red infra s t ru c t u re in place.
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1.  GE N E R A L C O N T E X T

1.1.  Geographical situat i o n
M a d agascar is situated between 11°57’ - 25°35’
South and 43°14’ - 50°27’ East in the Indian
Ocean. The Malagasy coast is just over 5,100 km
of wh i ch 1,400 km accomodate coral reefs (almost
2 , 0 0 0 k m2) , 4,000 km2 consists of marine mars h-
land (of wh i ch 3,000 km2 a re mangroves) and some
270 islets cover an ap p rox i m ate surface of 300 km2

a s s o c i ated with 137 km2 of coral reefs. The major-
ity of coral and mangrove fo rm ation takes place in
the west wh e re the continental plateau is large.

1.2.  Description of human occupat i o n
D u ring the last census in 1993, the total populat i o n
was 12,239,000 of wh i ch 22.9% was urban and
77.1% ru ral. Concerning the coastal zo n e s , t h e
p o p u l ation is estimated at 36.6% and the main
ch a ra c t e ristics are a growth rate of 3%, high fe rt i l-
ity (6 ch i l d re n / wo m a n ) , a high infant mortality rat e
(12%) and a young population (55% under 20).
This population is ve ry uneve n ly distri buted on the
c o a s t , with densities per sub-distri c t
( Fivo n d ronana) from 4 inhab i t a n t s / k m2 to 127
i n h ab i t a n t s / k m2, and with a marked imbalance
b e t ween the we s t , s l i g h t ly populat e d, and the east,
ove rp o p u l at e d. Th e re is also an intense migrat i o n
f rom the South-East towa rds the We s t , s i g n i fi c a n t
ru ral dep o p u l ation and a high illitera cy rat e.

1.3.  Land occupat i o n
Land occupation has never been the object of
n ational inve n t o ries. The coast accomodates har-
vest and ex p o rt cultures; the west and especially
the south-west are known for the culture of cotton,
s u gar cane, butter beans and husbandry. Food cro p s
a re present eve ry wh e re. Culture on bu rnt land and

p a s t u re fi res aggravate effects of ero s i o n .
C o n c e rning coastal infra s t ru c t u re s , t h e re are
m a i n ly 19 port s , 10 regional and local airp o rt s , 4
c o u n t ryside ch i e f - t owns (out of 6) and 20 sec-
o n d a ry towns. Secondary activities are rep re s e n t e d
by 14 agro - a l i m e n t a ry industri e s , 3 tex t i l e - l e at h e r
i n d u s t ri e s , 8 wood industries and 13 dive rse indus-
t ries. To u rism is cl o s e ly linked to the coastal zo n e
with identified concentration sites and rep u t e d
u n c e rtain land management. Ecotourism is also
being developed in the coastal marine region in 5
to 6 zo n e s .

The coastal zone is an area wh e re seve ra l
coastal activities develop. These are altern at ives to
the more destru c t ive continental activities and pri-
vate investments since a few ye a rs. As a re s u l t , t h e
risks of irreve rs i ble degra d ation of the ecosystem
and marine re s o u rces as well as contaminat i o n
(due to ero s i o n , p o l l u t i o n , and other irrat i o n a l
ex p l o i t ation) are ever grow i n g.

1.4.  Economic Importance of the coastal zo n e
The coastal zone contri butes enorm o u s ly to the
economic development of the country. It supplies a
l a rge part of the ex p o rt pro d u c t s , n a m e ly coffe e,
vanilla and cl ove s .

P re s e n t ly it is on the coast that most of the
a c t ivities of the country take place in terms of fi s h-
i n g, a q u a c u l t u re and tourism. The economic bene-
fits of these activities has brought them to fi rs t
place in the national economy. One example that
can be used to illustrate this is that fishing and
a q u a c u l t u re ex p o rts amount to more than 24,000
t o n s , rep resenting about  100 million US$. To u ri s m
ge n e rates more than  50 million US$. 

Th u s , these ecosystems present a definite eco-
l ogical and economic intere s t , but on wh i ch re s t
s e rious thre ats of degra d ation and pollution.

INTEGRATED COASTAL ZONE MANAGEMENT

IN MADAGASCAR

Raobelina Randriamiarana,
Antananarivo 101, Madagascar



2.  MANAGEMENT OF MALAGASY COASTAL ZONES

2.1.  The main problems of coastal zone
management
The lack of consideration of the specificity of
the coastal environment in sectorial policies and
plans linked to the sea
Almost all sectors of the Malagasy economic
activity can have a more or less direct impact on
the quality of the coastal and marine environment
t h rough development of the land and tow n ,
industrial and mining sectors, transport, tourism,
fisheries and aquaculture. A number of these sec-
tors are trying to redefine their policies in order
to make them compatible with the environment.
But there exists no particular consideration fo r
the coastal environment nor for the integration of
these policies in any same coastal area wh e re
these activities can be conflicting.

The non-existence of an institution responsible
for the coastal zone 
Th e re is no existing institution in Madaga s c a r
which is entirely responsible for the coastal and
marine zone g iven its multi-sectorial nature. this
responsibility is shared between ministries or
o rga n i z ations re s p o n s i ble for the sea and land
d eve l o p m e n t , t ra n s p o rt and the env i ro n m e n t .
F u rt h e rm o re, the national capacity for carry i n g
out an integrated management of coastal zo n e s
project is presently insufficient.

The non-implementation and the inadequate
nature of regulatory text
The problems are linked to the lack of means of
c o n t rol of the administrations concern e d. Th e
number and oldness of the texts favour contradic-
tions and hide legal gaps. The integration of
i n t e rn ational conventions in national policies
remains to be done. Common law and its effect
on local decisions remains a re l at ive ly unex-
plored field.

Difficulties of capitalization at the level of
primary producers
The fisherman or farmer is remunerated more in
terms of time spent working than in terms of the
i n t rinsic value of the re s o u rc e. This results in

insufficient revenue which prevents the producer
from reinvesting in his trade, and a distorted per-
ception of the value of the product, whence the
need for an adequate management in his interest.
In a context where pressure on resources is high,
these ‘ p i ck i n g ’ p rocesses stro n g ly affect the
ava i l ability and the future of certain pri ze d
resources.

The lack of information and communication
This constitutes a limiting factor for the develop-
ment and protection of coastal and marine zones.
The marine domain is not a current subject in
M a d agascar and until now commu n i c at i o n
e ffo rts have been targeting land re s o u rces. Th e
non-existence of a reference document on coastal
zo n e s , the gre at commu n i c ation diffi c u l t i e s
(transport and telecommunications) and the focus
on surv ival needs shroud the necessity for sus-
tainable management.

2.1.   The integrated management of coastal
zones
The Malagasy environmental policy, of which the
ge n e ral enfo rcement fra m ewo rk is fi xed by the
Charter of the Environment (1990), is carried out
t h rough the Env i ronmental Action Plan (EAP)
which includes, over 15 years, 3 application pro-
grammes of 5 ye a rs each : EP (Env i ro n m e n t
Programmes I, II, and III). Despite its importance
on the economic and ecological level, the coastal
and marine environment was not part of the dis-
cussions during the IEP. Only the ‘environmental
re s e a rch ’ component gave it some import a n c e
with the realization of two research programmes
( l o b s t e rs , h o l o t h u rians) wh i ch are not yet com-
plete and which are attached to the IEP.

The reasons for the need to integrate the
m a rine env i ronment component (coastal
ap p e a red during the EP II ori e n t ation study) in
the Environmental Action Plan (EAP) relate to (i)
the importance of the coastal ecosystems of
M a d agascar on the ecological and economic
level; (ii) the findings of a rapid degradation of
c e rtain sectors of the coast; (iii) the absence of
objective data on these phenomena and a lack of
knowledge on these marine and coastal environ-
ments in general.
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M a d agascar adopted the ICZM strat egy by reg-
i s t e ring the coastal and marine env i ronment in the
second phase of the env i ronmental progra m m e
and by part i c i p ating in the Indian Ocean
C o m m i s s i o n ’s (IOC) Regional Programme for the
E nv i ronment. The country is ex p ressing its politi-
cal will towa rds this ap p ro a ch by adhering to
i n t e rn ational conventions that are wo rking towa rd s
ICZM (Nairobi Conve n t i o n , C o nvention on
B i o d ive rs i t y, C o nvention on Humid Zones) and
t h at are awa re of the fa i l u res of sectori a l
ap p ro a ches and the central tradition to re s o l ve
coastal zone pro bl e m s .

ICZM is a new concept in Madaga s c a r. Th e
l atter has neither ex p e rience nor competence in
the fi e l d. Integrated development ap p ro a ch e s
h ave been or are being carried out in the we s t
and south-west of the country in the fra m ewo rk
of a sectorial fishing progra m m e, but they are
o riented essentially towa rds the management of
halieutic re s o u rces. Other land deve l o p m e n t
tools have been locally implemented such as:
(iii) the prep a ration of six protected mari n e
a reas; (iv) va rious tourist projects of local inter-
est; (v) development of the Pa n galane Canal;
(vi) disposition of concentrations of fish to
d ive rsify traditional fi s h i n g.

K n ow l e d ge of elements that modify the coastal
zone is still insufficient as well as an unders t a n d-
ing of its evolution. Specific reg u l ations for the
coastal zone are unclear and obsolete. 

The ‘ M a rine and Coastal Env i ro n m e n t ’ c o m-
ponent (MCE) constitutes one of the direct com-
ponents of EP II. As all direct components, it can
be supported by the other components of EP II as
AGERAS (support to regi o n a l i zed manage m e n t
and to the spatial ap p ro a ch ) , GELOSE (secure d
local manage m e n t ) , F O R AGE (regional support
funds for env i ronmental management) and all
other support components (tra i n i n g, GIS/EIS and
research in particular). 

2.3.  Objectives and activities of the MCE
programme 
This component which is responsible for the best
p o s s i ble coord i n at i o n , s y n e rgy and complemen-
t a rity between the va rious projects and pro-
grammes dealing with the coastal and mari n e

zone in Madaga s c a r. This component’s global
o b j e c t ive is to ensure the “ s u s t a i n able deve l o p-
ment of coastal zo n e s ” t h rough a three leve l
approach:
- The national approach which will define the

n ational fra m ewo rk of integrated manage-
ment of coastal zones with the formulation of
a policy for the development and protection
of these zones, which will be applied by vir-
tue of a better knowledge of marine and coas-
tal environments, and through the elaboration
of management tools. Thus the objectives of
this approach concern:
- the elaboration of policies and strategies

for the integrated management of coastal
zones;

- the elaboration and setting up of a legal
b o dy for the coastal zone ‘coastal law ’
(translation of the policy on a regulatory
plane);

- the fo rmu l ation and setting up of a mas-
ter scheme that indicates the main
o ri e n t ations in terms of space, d eve l o p-
ment of coastal re s o u rce ex p l o i t at i o n
a c t ivities and protection of the nat u ra l
e nv i ro n m e n t ;

- the elaboration of thematic national mas-
ter plans (‘Protected A re a s ’ , ‘ Po l l u t i o n
P reve n t i o n / R e d u c t i o n ’ , ‘ R e s e a rch ’ ) .
These master plans will be the tra n s l a-
tion of the policy and scheme into action
plans, and will include, amongst others,
the instruments (financial, regulatory) to
be put in place;

- the setting up of an intersectoral institu-
tion for development and manage m e n t
of the coastal zone;

- the setting up of a national coastal envi-
ronment observation network;

- the setting up of a national pro t e c t e d
areas network.

- The regional ap p ro a ch has as objective to
favour the consideration given to the coastal
and marine environment as well as the esta-
blishment of the regional deve l o p m e n t
scheme and the regional action plans in view
of the application of the coming decentraliza-
tion law.



- The local ap p ro a ch will take care of the
implementation of concrete actions destined
to relieve the pressures on the environment,
with as priority the implementation of local
c o m munity management of re n ewabl e
re s o u rc e s , a key element of all sustainabl e
d evelopment interventions. Two pri o ri t y
sites have been identified, namely Nosy Be
and Toliara. The objectives are:
- the elaboration and implementation of a

local development scheme;
- the elaboration and implementation of a

local pollution preve n t i o n / re d u c t i o n
plan with the setting up of a local obser-
vatory as an integral part of the national
observatory;

- the implementation of local commu-
nity management of re n ewabl e
re s o u rc e s , with the implementation of
d egraded ecosystems re s t o ration mini-
p rojects or the development of substi-
tution activ i t i e s ;

- the creation of protected areas.

3.  ICZM APPLICATION PROBLEMS

3.4.  State of knowledge of marine and
coastal ecosystems
M a rine and coastal ecosystems are still badly
known and some sectors of the Malagasy coast
h ave never been ex p l o re d. Furt h e rm o re, k n ow l-
edge on coastal and marine biodiversity is very
i n c o m p l e t e. Species that have been discove re d
were mostly classified between 1960-1970. Their
evolution and their present state, as well as their
h ab i t ats remain part i a l ly studied as the many
studies carried out were not conducted continu-
o u s ly in time and space. The only info rm at i o n
available comes from small portions of research,
a bibliographical study in the framework of the
national monograph, an environmental pre-audit
carried out by the REP/IOC-EU project and stud-
ies conducted for the cl a s s i fi c ation of sensitive
zones by the KEPEM project in wh i ch the
Malagasy coastal and marine diversity were sur-
veyed in more or less a complete manner thanks
to the results of past wo rk , some of wh i ch are
a l re a dy old. Howeve r, the ecosystems’ b i o l ogy,

ecology, the value of their stock and their present
evolution on the whole island have not yet been
well defined, except for the shrimp on the north-
west coast. 

3.2.  The existing institutional framework
In Madaga s c a r, the existing institutional fra m e-
work includes:
- The ministri e s : Fishing and Halieutic

R e s o u rc e s , Water and Fo re s t s , Land and
Town Deve l o p m e n t , A gri c u l t u re, H u s b a n d ry,
Public Works, Transport, Energy and Mines,
To u ri s m , I n d u s t ry, Po p u l at i o n , I n t e ri o r,
Defence.

- Implementation agencies of the EAP: ONE,
ANGAP, ANAE, FTM, CFSIGE, CPF.

- R e s e a rch institutes: C N RO, C N R E , I H S M ,
FOFIFA, CNKT, IPM.

It is to be noted that there is no capacity in terms
of ICZM and the capacity in terms of land devel-
opment is limited. As for field studies in the
coastal and marine environment, despite the pres-
ence of a human potential, there is a lack of coor-
dination.

3.3.  Conflict management
Analysis by types of conflict is not yet feasible at
this stage and would mainly be based on the
administration’s perception, research and on sci-
entists. The elaboration of environmental profiles
and target studies will enable the recording of the
p e rc eptions of decentra l i zed orga n i z at i o n s , o f
o p e rat o rs and consumers. Groups and associa-
tions for the defence of consumers and the envi-
ronment do not seem to be present and organized
enough to manage conflicts and nego t i ate their
solutions with the public authorities. Some local
s i t u ations are still not perc e ived as conflicts as
they are so common.

In daily life, conflicts are dealt with by cus-
toms, according to the precise and various regu-
latory and penal systems (dina) that exist in each
regi o n , d epending on the types of offe n c e. It is
common for legal courts to pronounce in favour
of the customary rule for offences that are
b rought to its know l e d ge. In all the tra d i t i o n a l
communities we find the ‘tribunal of the wise’.
This traditional justice, despite being ancestra l ,
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still exists, is recognized, rigorous and is applied.
In the case of a fault or the unsuitable adaptation
of the State’s control systems, recourse is sought
at the dina which is an asset of the EP I.

4.  INSTITUTIONAL ORGANIZATION FOR THE

MANAGEMENT OF THE PROGRAMME

4.1.  The operational structures of the ICZM
programme
Structures common to the EAP
- The IMCE (Interm i n i s t e rial Committee fo r

the Env i ronment) is the decision-making
l evel wh i ch assists the Head of Gove rn m e n t
in the main ori e n t ations of env i ro n m e n t a l
p o l i cy and in operational strat egies. It also
c o n t ri butes to the integration of env i ro n-
mental action in diffe rent sectorial policies.

- The NEC (National Env i ronment Council)
is the consulting level wh i ch sees to the
ap p l i c ation of strat egies defined by the
M a l agasy Env i ronmental Charter and wh i ch
g u a rantees a synergy between the env i ro n-
mental programme and the national deve-
lopment policy.

National ICZM structures
- The EXCOM (Exe c u t ive Committee) is the

organ of coordination and follow-up of pro-
grammes and projects dealing with the coas-
tal and marine environment. Its composition
is restricted to representatives of main orga-
nizations (about ten) that ensure national res-
ponsibility in terms of the management of
coastal and marine resources.

- WRG (Inters e c t o ral Wo rk and Refl e c t i o n
G roup) is the national unity operat i o n a l
s t ru c t u re for ICZM and also constitutes a
communication and information platform. It
is curre n t ly made up of rep re s e n t at ives of
some fo rty orga n i z ations and wo rks under
the thematic commission with decision-
taking in plenary sessions.

- The national technical cell, composed of
t h ree pro fessionals and one technical assis-
tant, is responsible for the technical coordi-
n ation of the whole ‘Coastal and Mari n e
E nv i ro n m e n t ’ (CME) progra m m e. It is re s-

p o n s i ble for animating the WRG and the
implementation of the programme. This cell
is attached to the ONE.

Local structures
Like national structures, but that currently exist at
the level of pilot zones such as To h a ra (south-
west) and Nosy Be, the operational structures at
the local level are composed of:
- An Intersectoral Work and Reflection Group

wh i ch is a sub-commission of the Regi o n a l
P rogramme Committee and wh i ch has the
same attributions as those found at the natio-
nal level.

- The technical support cell (TSC) which tech-
n i c a l ly coord i n ates all CME progra m m e
actions at the local level.

It is to be noted that these structures are tempo-
ra ry and adapted to the needs of the launch i n g
phase of the programme. The definite structures
will be identified and stipulated in a nat i o n a l
ICZM policy to be elaborated.

4.2.  Collaboration between development
partners
The Coastal and Marine Environment Programme
of Madagascar has opted for a united and partici-
patory process:

With local commu n i t i e s : these incl u d e,
according to the various appellations (fokonolona,
longo, toko) of lineages, clans or villages in well-
d e fined terri t o ries united by the same intere s t s
and following the rules of common life. Some of
these structures evolve according to an associative
mode (groups of water users, groups of economic
interest) in order to become an interlocutor of the
p u blic authorities in the fra m ewo rk of deve l o p-
ment actions. Socio-pro fessional groups are
developing to facilitate their access to rural finan-
cial systems. The pro fessional orga n i z ations in
the sector; artisanal and modern are both equally
being encouraged to develop in the framework of
co-management of public authorities and also to
defend corporate interests.

P u blic and para - s t atal services part i c i p ate in
the project actions as partners. They are present as
much as possible at all stages in order to propose
solutions and concerted pilot actions. These s e r-



vices are called upon to play a role of master
i m p l e m e n t ation of ICZM actions, while the
CME has a technical and financial support ro l e.

D e c e n t ra l i zed terri t o rial groups and decen-
t ra l i zed technical services are called upon to
p l ay a major part in the conception and imple-
m e n t ation of ICZM actions, in particular those
h aving a spatial development objective.

The project stru c t u res presented in the fi e l d
and their re s p e c t ive fo u n d e rs are also priv i l ege d
i n t e rl o c u t o rs , ge n e ra l ly endowed with fi e l d
k n ow l e d ge and means and usually possessing
essential info rm ation. Cooperation with these
s t ru c t u res and coord i n ation with their fo u n d e rs ,
as with their trustees has been judged to be indis-
p e n s able to favour the integration of fi e l d
a c t i o n s .

Lending orga n i z ations of the public and asso-
c i at ive field are nu m e ro u s , in particular in
re s e a rch (CNRE, C N R I T, C I D S T, I S H M ,
C N RO). The FTM, the CFSIGE and the
M a n agement of the Domain are also called upon
to part i c i p ate in the implementation of the pro-
ject actions in their fields of competence. NGO’s
exist wh i ch could be re q u e s t e d, either to fund
p a rticular serv i c e s , or to re l ay CME actions and
those of the master public wo rks in the fi e l d.

5.  TH E N E E D T O R E I N F O R C E T H E C A PA C I T Y O F

PA RT I E S I N V O LV E D

One of the major constraints of the ICZM pro-
gramme in Madagascar is the lack of tech n i c a l
means and management capacity at all levels to
o rient and coord i n ate the development and imple-
m e n t ation of the progra m m e. It is not easy to fi n d
coastal manage rs that have the necessary qualities
to coord i n ate activities between public orga n i z a-

t i o n s , m o b i l i ze human and financial re s o u rc e s ,
d i rect re s e a rch oriented towa rds management and
e n s u re the development of info rm at i o n .

These facts have been noted since the recruit -
ment of the programme’s technicians, namely the
technical assistance during the setting up of the
members of the intersectoral work group both at
the national and regional level, and also since the
creation of the executive committee. For this, the
programme had to start with a standardization of
the members’information of these organizational
s t ru c t u res befo re proceeding to ICZM tra i n i n g
i t s e l f. Even after the training in ICZM, it wa s
noted that it would be difficult to proceed to the
fo rmu l ation of an ICZM policy and its imple-
mentation until a large array of technical and pro-
fessional competence was acquired in the follow-
ing fields:
- e nv i ronmental assessment and re s o u rc e

a n a ly s i s ;
- e nv i ronmental economy ;
- land deve l o p m e n t ;
- pollution reduction tech n o l ogy ;
- ge ographic info rm ation systems (GIS) and

i n fo rm ation management; and
- c o m mu n i c at i o n .
H oweve r, given the ex p e rience in other countri e s ,
the ICZM programme in Madagascar has opted
for a strat egy that aims to re i n fo rce human
re s o u rces and institutional capacities; through an
a c t ive part i c i p ation in the progra m m e, t h ro u g h
i n fo rm at i o n / c o m mu n i c ation and through tra i n i n g
in the fo rm of wo rkshops and seminars .

As ICZM is a re l at ive ly recent field in
M a d aga s c a r, the ex ch a n ge of ex p e riences with
other interested countries constitutes one of the
d riving elements for the development of the
M a l agasy ICZM progra m m e.
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The United Nations Wo rld Decade of Cultura l
D evelopment (1988-1997) and the intergove rn-
mental conference on cultural politics for devel-
opment, which was held in Stockholm last April,
has brought the international community to con-
sider that development should take into account
development of the human being in every aspect
and as a wh o l e, and that culture is an essential
dimension of development.

It is not easy to define culture. Our definition
includes all expressions of our creativity, in social
and scientific fields as well as architectural, musi-
cal and artistic fields in general. It is also consti-
tuted of a whole system of va l u e s , b e l i e f s , at t i-
tudes, customs and social interactions. It moulds
our perception of the world and our relationship
with the world.

Culture is thus inextricably linked to the great
development challenges of our time: to eliminate
poverty, stop demographic growth, fight against
d i s e a s e s , p rotect the env i ronment and nat u ra l
re s o u rc e s , p romote a culture of democra cy and
peace.

It is obvious that solutions to the issue of sus-
tainable integrated management of coastal zones
will only be found if a global, pluri-dimensional
and wo rld scale ap p ro a ch is adopted. Th at is if
the matter is considered in economic, social, sci-
entific, ecological and cultural terms, and in the
context of a world becoming increasingly inter-
dependent.

C u l t u re will undeniably have an import a n t
role to play in efforts towards achieving sustain-
able management of coasts: t e ch n o l ogy alone
will not be able to solve the pro blem of re f u s e
and the waste and depletion of A f rican coastal
re s o u rces. Their sustainable management will
re q u i re drastic cultural ch a n ges and adap t at i o n s
in styles of life, in urban-rural dynamics, in con-

sumption habits and the way in wh i ch progre s s
and the modern i z ation of development tech-
niques is carried out.

Education, which is one aspect of culture, will
play a major role to ease this cultural adaptation
and to promote the development of the local
potential and tech n o l ogical innovation for sus-
tainable development. The success of this action
towards integrated sustainable management will
largely depend on the following elements in par-
ticular:

1. The reduction in unequal access to education
and the fight against poverty, at international
level as well as in each state, will create soli-
d a ri t y, hence offe ring a conducive env i ro n-
ment for sustainable management of natural
resources and coastal zones.

2. The re c ognition of the value of tra d i t i o n a l
k n ow l e d ge and practices in the field of
management and use of resources, which are
based on ge n e rations of ex p e rience and
o b s e rvation deep ly rooted in local culture s .
Traditional knowledge and values have to be
reconciled with modern science for manage-
ment which is fully integrated in the social
and cultural context. The latter should not be
perceived as a system imposed from outside
and which would then, understandably, trig-
ger rejections. For thousands of years, natu-
ral resources have been saved from the des-
tructive influence of humans by customs and
cultural habits such as taboos which preven-
ted over-exploitation and wastage. There is a
tendency now to move from varied cultures
adapted to very diverse ecosystems, towards
g l o b a l i z ation with wh i ch there comes the
danger of homogenization of behaviour and

SOCIO-CULTURAL DIMENSIONS

Hervé Barré,
Division of Culture Heritage, UNESCO, France
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models of consumption, of which the main
characteristic is that of being as less econo-
mic as possible and increasing quantitat ive
aspects. Ke eping in mind traditional know-
l e d ge is there fo re necessary to save the
future.

3. The active participation of men and women
in the thinking process and the implementa-
tion of management and sustainable deve-
lopment is a necessary re q u i rement for its
success. For this, s u s t a i n able manage m e n t
practices have to be rooted in the daily life of
populations, including cultural traditions and
the minori t y. To do as such implies know-
l e d ge and respect of the diffe rences and
diversity in cultures with a spirit of dialogue
and democracy, together with an atmosphere
of legal understanding at national and inter-
national levels.
Thus it seems that biological dive rsity and
c u l t u ral dive rsity can be considered as two
aspects of the same phenomenon. Just as
nature produces a variety of species adapted
to their env i ro n m e n t , humans develop a
va riety of cultures that fit in with local
conditions. Cultural dive rsity can be consi-
dered as an essential component of sustaina-
bility.
Even if globalization offers immensely enri-
ching opportunities and fruitful interactions
between cultures, it nevertheless constitutes
a threat for these two categories of diversity.
Populations and cultures that have existed in
harmony with the environment for thousands
of years are threatened to disappear together
with the ecosystems that ensured their survi-
val. The cultures of the world have to be pre-
served in all their diversity. The recognition
of the need for integrated and sustainabl e
management will greatly contribute to their
protection.

4. The protection and the re c ognition of the
potential of cultural heri t age and cultura l
l a n d s c ap e s , whether tangi ble or intangi bl e,
have to be integrated into the management of
coastal zones. Cultural heri t age is a funda-

mental value of cultural identity and in this
respect plays an essential role in the mobili-
zation of populations for development. It is a
vital component of the resources and wealth
t h at needs to be managed sustainably. Th e
global management approach will take into
c o n s i d e ration the interactions between the
management of the coast and civilization.
The island of Mozambique site, wh i ch is on
the list of wo rld heri t age sites for its unive rs a l
va l u e, is a good example of a project associa-
ting the re s t o ration of ancient arch i t e c t u ra l
h e ri t age to a project developing the potential
of the site including its nat u ral env i ro n m e n t .
This project is also part of an economic and
social development programme for the bene-
fit of the island’s inhab i t a n t s .
The s u s t a i n ability of the development of
the island is cl o s e ly linked to the part i c i p a-
tion of the inhabitants in this project and
their we l fa re. The urban re h ab i l i t ation of
the island is associated to wo rks concer-
ning water supplies, the tre atment of wa s-
t ewater and re f u s e, to the management of
e n e rgy needs, the management and pre s e r-
vation of the env i ronment and in part i c u l a r
the beaches. Here we have a good ex a m p l e
of wh at could be development for the tou-
rist industry wh i ch is not simply the
c o n s t ruction of unaesthetic polluting bu i l-
dings wh i ch destroy the env i ronment and
the socio-cultural aspect of the site.
When natural and cultural heritage is part of
the integrated management of deve l o p m e n t
and when the local population is cl o s e ly
i nvo l ve d, it can rep resent a gre at means of
improving the welfare of populations and the
cultural radiance of a region or of a country.
This example shows that the quality of life
of populations cannot be improved without
their active part i c i p at i o n , their invo l ve m e n t
and their mobilization in favour of pro-
jects. It also shows that development need
not inev i t ably lead to pove rt y, d e s t ru c t i o n
of the env i ro n m e n t , and cultural and social
d i s ru ptions.
It appears that one of the stakes of the sus-
t a i n able integrated management of coastal
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zones, is the preservation of natural and cul-
tural heritage, which are the first victims of
bad management.

I hope that the cultural programmes that have
been set up with the support of UNESCO that
deal with the protection and development of the
potential of cultural heri t age, or other pro j e c t s
such as the African College for culture and devel-
opment and the cultural network SACIS, as well
as re m a rk able cultural institutions such as the
CRAC (Regional Centre for Cultural Action), are

able to play an active role so that culture is asso-
ciated with programmes of integrated sustainable
management of the coastal zones of Africa.

The intergove rnmental confe rence on cul-
t u ral policies for development re c o m m e n d e d
the va rious states to make cultural policies one
of the key elements of development strat egi e s
and in particular to favour the integration of
c u l t u ral policies in development policies and
m o re pre c i s e ly in connection with social and
economic policies.





The present contri bution ex p resses a few ideas
that may enrich the thoughts and debates of the
round table on the integrated management of
coastal zones and the potential tourist value of its
cultural heritage.

According to the experts, the coastal zone is
situated between the maritime limits of the exclu-
sive economic zone (about 200 marine units) and
the continental limit wh i ch is found 50 km
beyond the zone of influence.

R e fe rring to the countries of the Gulf of
Guinea (Benin, N i ge ri a , Togo , Ghana etc. ) , t h e
coastal zone is essentially composed of the sedi-
mentary relief constituted of plates, lagoonal sys-
tems, beaches, humid zones and offshore bars.

Th u s , this is a region in wh i ch nat u ral pro-
cesses of the formation of living and non-living
re s o u rces ove rl ap with the effects of human
a c t i o n , since human populations migrated fro m
further inland to inhabit the coastal area in large
agglomerations. This migration flux is also due to
the physical wealth of the coast, t h at is with
wat e r, a gre at dive rsity of plant and animal
resources and several sites that favour their sur-
vival and reproduction.

The coast is an economic and attractive area;
it is a site where communication and exchanges
take place, as well as having real potential in the
t o u rist industry in the case of coastal countri e s .
But due to the rapid growth of the population and
economic and industrial activ i t i e s , the coastal
zone and in particular the living resources (ani-
mals and plants) are under high pressure. For var-
ious re a s o n s , the coast is undergoing seri o u s
physical disturbance as a result of terrestrial and
marine pollution.

The consequences are over-exploitation and a
decrease in the lagoonal fish productivity, defor-

e s t ation and degra d ation of the mangrove s ,
coastal erosion and disfiguration of natural sites,
and the destruction or alteration of the cultura l
heritage.

The aim of the Pa n - A f rican Confe rence on
S u s t a i n able Integrated Coastal Manage m e n t
(PACSICOM) is to define the basis of a strategy
for the sustainable integrated development of the
coasts of the African continent, while taking into
c o n s i d e ration the cultura l , social and human
d i m e n s i o n s , thus add ressing the question of
ex p l o i t ation and the management of coastal
zones. This question arises firstly from a general
evaluation of the degradation of the coastal envi-
ronment in the absence of legi s l ation or imple-
mentation of existing laws in the field of coastal
and marine env i ro n m e n t , and secondly from a
number of other fa c t o rs influencing the coastal
zone including tourism. A c c o rding to stat i s t i-
cians, tourism for most countries concerned, con-
stitutes a considerable source of economic and
financial resources.

In most African countries, the tourist industry
is often geared towards satisfying the exigencies
of fo re i g n e rs coming from the nort h e rn hemi-
sphere. Even the public authorities interfere with
local cultural identity and va l u e s , d i s t u r b i n g,
d egrading or sacri ficing sites, e nv i ro n m e n t a l
resources, traditions, monuments etc.

To u rism policies often lack inters e c t o ri a l
ap p ro a ches to define strat egies wh i ch wo u l d
a l l ow a real integration of the diffe rent dimen-
sions, namely the socio-cultural dimension. This
is necessary in order to answer questions relating
to the rational exploitation of coastal zones and
those dealing with a better commu n i c at i o n
b e t ween part n e rs in view of ensuring an ap p ro-
priate and sustainable solution.

INTEGRATED MANAGEMENT OF COASTAL ZONES AND

POTENTIAL TOURIST VALUE OF THEIR CULTURAL HERITAGE

Cosme Adebayo d’Almeida,
Regional Cultural Centre, Lomé, Togo
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This intersectorial approach has now become
essential to face the global negative effects that
h ave been caused by human action. Integrat e d
m a n agement is presented as a mu l t i - ap p ro a ch
mechanism constituted of a set of sectorial pro-
cesses that should lead to the rational use of
re s o u rces that are still ava i l able as well as the
whole ecosystem, while keeping in mind cultural
values of the traditional ways of managing the
e nv i ronment. This type of management should
revolutionize the tourist sector in the context of
the sustainable development of coastal zone com-
munities.

I n d e e d, the economy of the states have big
numbers and statistics to show at the end of the
day. But, out of all this, does the local population
benefit at all? Do they feel fully concerned by the
coming and going of tourists in their village ?
Their region receives tourists throughout the sea-
s o n , and the development of tourism and the
resulting profits have knocked down a number of
barriers and done away with hesitations.

Until re c e n t ly, t o u rism in most of our coun-
t ries was an economic option wh e re the social
and cultural aspects were only used to attract for-
eign visitors. This view has slow ly been cor-
rected thanks to the evolution of the concept of
tourism itself. We have realized that the culture
and economy are essential elements of the sector,
since the nat u ral and cultural heri t age are the
d e t e rmining fa c t o rs of tourism today. Indeed,
wh at ever be the content or meaning given to
t o u ri s m , it is essentially a dialogue of culture s ,
the interc u l t u rality of people, the bri n gi n g
together of two different worlds. In other words,
tourism is traveling, escape, discovery, meeting,
k n owing the other. We cannot there fo re talk of
t o u rism without art and tra d i t i o n s , fauna and
flora, without cultural manifestations or events.

To u rism has become a wo rld stake. Fo r
Africa, and more particularly coastal zones, it is
a vector of sustainable development prov i d e d
that past mistakes are corrected while proceeding
towards a true definition of development objec-
tives for coastal zones, which until now, have not
had the required attention from the public author-
ities or other promoters of tourism. These zones
a re regions of potential development for eco-

tourism and cultural tourism which aim at taking
into consideration the integration of and manage-
ment of the cultural and nat u ral heri t age, t h e
l a n d s c ap e, in the economic and social deve l o p-
ment. This approach involves the participation of
the community to a large extent.

To reach this goal, there need to be pre-requi-
sites, that is, to define, with the actors concerned
with the management of coastal zones, the devel-
opment objectives which aim to better foresee the
coastal sensitivity to diffe rent human impacts,
and to establish a development and resource use
plan by gat h e ring scientifi c, t e chnical and cul-
tural information.

In this pers p e c t ive, the info rm ation on her-
itage has to be taken into account as a whole in
v i ew of its integration in the elab o ration and
i m p l e m e n t ation of a real cultural tourism. Th e
l atter should re flect mat e rial and immat e ri a l
resources in general which represent the collec-
t ive memoirs of the communities through time
and space.

H e n c e, the objectives are aimed towa rd s :
- the rat i o n a l i z ation of the mechanisms re s-

p o n s i ble for the development of the coast
taking into consideration the va rious socio-
c u l t u ral and economic aspects,

- the identifi c ation of potentialities and the
g u a rantee of the surv ival of ra re and thre a-
tened species,

- the guarantee of the sustainable and opti-
mal use of coastal zone re s o u rces in ord e r
to protect them for future ge n e rat i o n s ,

- the promotion of social stab i l i t y,
- the sensitization concerning the pri n c i p l e s

of the protection of the env i ro n m e n t , at all
l evels of the state and commu n i t i e s .

These objectives have to lead to a series of
actions to be taken together with the coastal
zone commu n i t i e s , who will feel more con-
c e rned and invo l ved in their implementat i o n .
By doing so they will be dire c t ly part i c i p at i n g
in the improvement of their lifestyle by con-
t ri buting to the process of sustainable deve l o p-
ment of the coast, t h rough wh i ch they will ben-
e fit from the adva n t ages ge n e rated by touri s t
a c t iv i t i e s .
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The new ap p ro a ch of tourism should take
the global env i ronment into considerat i o n , t h at
i s , wh e re nat u ral and cultural heri t age no longe r
s i m p ly act as supports to tourism but rather are
the determinant elements of touri s m .

Th e re fo re, the potential of the heri t age should
e n c o u rage rational ex p l o i t ation of the area as a
h ab i t at in the fra m ewo rk of integrated manage-
ment of coastal zones. The ru ral and urban arch i-
t e c t u re as well as lagoonal and marine sites should
also be subject to rational ex p l o i t ation in the same
c o n t ext. Humid and mars hy soils wh i ch are highly
fe rtile sites can be pro fi t ably ex p l o i t e d.

I n t egrated management should cre ate a
c apacity of ex p l o i t ation of the zones concern e d ;
c re ate re mu n e rat ive jobs in the activities ge n e r-
at e d, thus absorbing unemploy m e n t , fi g h t i n g
h u n ge r, p ove rt y, d e l i n q u e n cy and urban emi-
gration (husbandry, p i s c i c u l t u re, h o rt i c u l t u re,
agri c u l t u re, h a n d i c rafts and services etc. ) .

Human and nat u ral re s o u rc e s , a rts and tra d i-
t i o n s , k n ow - h ow, h a n d i c ra f t s , styles of life and
t raditional tech n o l ogy have to be made to con-
t ri bute dire c t ly to the are a .

This ap p ro a ch that takes into account global
p hy s i c a l , b i o l ogi c a l , and human stru c t u res of
the coast, has to fi rst contemplat e :
a) ex p l o i t ation know l e d ge of the area (detai-

led survey of land occupancy, methods of
land and water re s o u rce utilizat i o n , p ro d u c-
tion technique methods),

b) the inve n t o ry of cultural re s o u rces (state of
k n ow l e d ge on ethnic gro u p s , their history,
c u l t u ral events in re l ation to the env i ro n-
m e n t ) ,

c) the development and re s o u rce-use plan
(plan of land occupancy, d egraded zo n e s ,
zones for the development of eco-touri s m
a c t iv i t i e s , l a n d s c ape manage m e n t ) .
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1.  INTRODUCTION

Our contri bution concerns culture and deve l o p-
ment and their re l ationship with tourism in the
coastal areas of Mozambique.

Va rious definitions have been offe red fo r
c u l t u re. In ap p ro a ching our task we take the
UNESCO definition developed by Mundialcult
in 1982. This view of culture is all-encompass-
ing and considers that all peoples have their
own culture wh i ch they ch e rish and others
should respect. Incidentally this view of culture
s e rved as the backbone for the re flection of
Pe rez de Cuellar’s rep o rt on our cre at ive dive r-
sity and for the Intergove rnmental Confe re n c e
on Cultural Policies for Deve l o p m e n t , held in
S t o ck h o l m , 30 March – 2 Ap ril 1998. This view
of culture is also taken by the Southern A f ri c a n
D evelopment Community (SADC) Sector fo r
C u l t u re, I n fo rm ation and Sport in its re c e n t ly
adopted policy document.

Still in the area of prov i s i o n s , we perc e ive
d evelopment as a mu l t i faceted undert a k i n g
wh i ch takes cognisance of economic, social and
c u l t u ral aspects and wh i ch re c ognises that they
i n fluence each and each of them has a role to
p l ay in the uplifting of the human condition.
H aving ch a ra c t e rised the concepts we now re i t-
e rate our bias: we see culture and deve l o p m e n t
complementing each other. We see the intera c-
t i o n , i nvo l vement and empowe rment of the
c o m munities as important contri bu t o rs to mean-
ingful and sustainable growth. Th e re fo re, t h i s
p aper argues that for development to be mean-
ingful it needs to be cognisant of the ex p e ri-
ences and practices of sustainable use of
re s o u rces of the people. We discuss the re l a-
tionship between culture and deve l o p m e n t

using data we have ge n e rated during the fi e l d-
wo rk we have re c e n t ly undert a ken. The study
was conducted in three coastal areas of
M o z a m b i q u e, n a m e ly Inhassoro (South), B u z i
( C e n t re) and Metuge (North). 

2.  CULTURE, LAND AND SEA

Do not behave like the caterpillar which eats the
leaves that protect it from its predators. 

(An African proverb)

In discussing the ex p e riences that show sustain-
able use of re s o u rces we will begin by pointing
out to the fact that re s o u rce management is a
c o l l e c t ive affair and that it is gove rned by
n o rms and practices to wh i ch the indiv i d u a l s
a d h e re. We will also explain that indiv i d u a l
b e h aviour and attempts to dep a rt from the
s o c i a l ly agreed norms may often invite social
shame and ex clusion of the individual. Fi n a l ly
the paper discusses the role of tourism and how
it can contri bute to sustainable grow t h .

2.1.  Resource management as a collective
responsibility

Do not behave like a toad inflating yourself to
reach the cow’s height: You will burst and die.

(An African proverb)

Among the coastal people we have visited, there
is a great deal of encouragement for the individ-
ual to improve on what others already know. Ex-
periments and innovations which we will be dis-
cussing later on are often an addition to what the
c o m munity know s , not a ab rupt ch a n ge. Th ey
may increase production safety and the like but



t h ey are not expected to introduce dra s t i c
changes in the patterns of production behaviour.
This ap p ro a ch to life has consequences. Fo r
i n s t a n c e, the individual is expected to use the
re s o u rce base while taking into account that
tomorrow he or she will want to drink from the
same well. Th e re fo re, fa s t , u n s c rupulous con-
s u m p t i o n , often to the detriment of morale and
the environment, is discouraged.

Another important aspect that shows the col-
lective responsibility to manage the resources is
the way communities divided themselves into
categories and the way trespassing into the cate-
gory of others is not illegal but shameful, strange.
For instance, in Buzi women use their nets to fish
midget prawns on the shores. Men, on the other
hand venture into the deep and sometimes rough
sea in search of lobsters. Men or women wh o
joined the group of the other without any socially
plausible experience would be considered abnor-
mal. Since individuals anticipate these judgments
they censure their own behaviour and, this way,
ove rgrazing by the diffe rents cat ego ries will be
re l at ive ly reduced since each of the gro u p s ,
i n cluding the yo u n g, will have their own pas-
tures.

The rules of how one should behave are
l e a rned in the process of social integrat i o n
( wh i ch does not stop until death) and thro u g h
o b s e rvation and trial. Th e re fo re, the seemingly
l e i s u re ly activities we saw ch i l d ren engaged in
we re in fact schooling activities on their ow n
right. They were not an end in themselves, but a
means to perfect the skills one will need in
future. Take the children in Buzi, as an example,
We found them swimming morning and after-
noon whenever high tide was available in the sea
bay. To a casual observer the children were wast-
ing time, not helping with domestic ch o res or
o t h e rs. Howeve r, a closer look reveals that the
b oys are prep a ring themselves for the future
a c t ivity of bre a dw i n n e rs as fi s h e rmen. By the
same toke n , in Metuge we found commu n i t y
m e m b e rs gat h e red under the shade of a house
ch atting hours on end. A ga i n , fleeting visitors
m ay dismiss these gat h e rings as time wa s t e d.
A ga i n , a closer look reveals that those sessions
are just as useful as those in the lecture room, in

the libra ry or in front of a Discove ry Channel
p rogra m m e. Th e re is learning and sharing of
k n ow l e d ge and ex p e riences. Pe r h aps more
importantly, these sessions are also a behaviour
c o n t rolling dev i c e. Th at is, the individual wh o
m ay violate social norms including misuse of
resources or the like, may be excluded from these
groups. Such exclusion may cut off the individual
from the collectivity and from the learning that
takes place there.

So far we have been pointing to the fact that
our study has revealed that resource management
is a collective re s p o n s i b i l i t y. The next section
looks at myths and taboos.

2.2.  Myths: Tools for resources management

God gave us two eyes and two ears but one
mouth. Look and listen more and speak.
(question) less.  

(An African proverb)

Myths and taboos act as deterrents aga i n s t
social malpractice and are powerful enough to
instil the expected behaviour of the indiv i d u a l .
The myths do not predict in the cause-effe c t
fashion. Wh at they predict is not to hap p e n
soon after some malpractice has been commit-
t e d. Rat h e r, their prediction is of long term .
Th e re fo re, the individual is left anxious to
k n ow when the pre s c ribed punishment fo r
his/her wrongdoing is to land.

D u ring our fi e l dwo rk we found that the
coastal people of the three re s e a rch sites, t o
assist in the management of both land and
m a rine re s o u rc e s , use a number of my t h s .
Minister Fe rraz once add ressed this issue at the
Mozambique National Confe rence on Culture,
an event I have made re fe rence to earl i e r. He
made the point that among some commu n i t i e s
myths and taboos play an important role in
o rd e ring re s o u rces ex p l o i t ation. Our study con-
fi rms that this is the case among the coastal com-
munities. In the three areas visited my t h s , t ab o o s
and rites are fo u n d. These pra c t i c e s , t oge t h e r
with social shame that the individual may be
subjected to as well as moderm inspections,
h e l p , s o m ewh at the fish stocks to re c ove r.
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Wh at needs to be retained in this descri p t i o n
is not only the role of these social practices in
the management of the re s o u rce base. It is also
the constant call of the individual to re l ate to
n at u re and the ancestors in a harmonious and
dynamic ways. The fact that ceremonies are
held and that some leaders are re c ognised as
i n t e rl o c u t o rs with the ancestors is also signifi-
cant in other way s : it serves as a constant
reminder that humans are simply an element in
a complex jigsaw that also invo l ves nat u re and
the ancestors .

As an ex a m p l e, the opening of the fi s h i n g
season in Inhassoro is an eventful affa i r. Th e
local ch i e f, C h i b a m o , leads the cere m o n i e s
wh i ch in 1996 counted with the presence of the
p rovincial gove rn o r. In Buzi we found that
when fishing does not go we l l , the fi s h e rm e n
come together and request the services of
I n h a n go ro , the local chief to lead the libat i o n s
to placate the ancestors. Clearly the point is that
when things go wrong the fi rst question they
ask themselves is: h ow are our re l ations with
our ancestors? Have we wro n ged them? Wh e n
did we last have ceremonies here? And so on.
This way, a constant re l ationship with these
a n c e s t o rs is maintained and collective contro l
over re s o u rces is exe rc i s e d.

2.3.  The practice of re cy cl i n g

This object will be useful at home. If not,
ch i l d ren can play with it.

(An A f rican prove r b )

O f t e n , when we think of re cy cling we confi n e
o u rs e l ves to we s t e rn views of the pro c e s s .
H oweve r, in the three re s e a rch sites we fo u n d
t h at the local communities take it to heart. Th at
i s , the people visited are able to ap p ly an object
or parts of it to new uses once it becomes unfi t
for the ori ginal purpose or re t u rn it to the same
uses with local adap t ations. This contrasts with
the assumption that re cy cling is ex ogenous to
s u ch groups as the peasantry. In Buzi, for ex a m-
p l e, old fri d ges are used as cool boxe s .
Fi s h e rmen use them to hold icebl o cks they bu y
in the city of Beira to re f ri ge rate their cat ch .

S i m i l a rly, t h ey do not throw away old boat s .
These are used, i n s t e a d, for salinating fi s h
wh i ch is then dried and ex p o rted to Zimbab we
and Malawi. In Metuge, the leftove rs tubes that
we re used to run electric wires in buildings are
used in fi s h i n g. Pieces of these tubes are fi xe d
t ogether so as to be long enough to allow the
d iver to bre athe fresh air through his mouth
while under water in search of fish. The visors ,
wh i ch allow them to see under wat e r, a re also
made of cast-off pieces of glass and ru bb e r.

In Inhassoro we found a fi s h e rman who bu i l t
his own landrove r. Using wood and metal he
built the fra m e. The engine came from an old
L a n d rove r. He pro u d ly told the re s e a rch team
t h at this car has been seen by a number of
i m p o rtant visitors. The same fi s h e rman uses
sheets of zinc to protect his homestead fro m
e rosion. Poles support the sheets and the sea-
water no longer hits the sand dire c t ly but the
sheets and poles.

In this section we have demonstrated that
t h e re is gre at awa reness that objects wh i ch have
lost re l evance to be used as they are or in the
same way, not to be discarded to fill up ru bb i s h
dump. Recy cl i n g, as it is undert a ke n , s h ow s
h ow env i ro n m e n t a l ly fri e n d ly these commu n i-
ties are. In the next section we look at innova-
t i o n s .

2.4.  Innovat i o n

Necessity is the mother of invention. 
( U n ive rsal say i n g )

We have indicated earlier that innovations are
u n d e rt a ken by the communities visited by the
re s e a rch team. Neve rt h e l e s s , these innovat i o n s
a re not meant to overhaul the pat t e rns of pro-
duction or social behav i o u r. Innovations often
a dd on to wh at is alre a dy known. This is cer-
t a i n ly true among the peasants visited duri n g
this study. One such invention found in
I n h a s s o ro is the use of aerial bre a d b a s kets to
s t o re seeds. The technique prevents ro d e n t s
f rom re a ching the produce and at the same time
g u a rantees ve n t i l ation and pre s e rvation of
s e e d s .



In Buzi, we found a local fa rmer who ke eps a
re c o rd of ra i n fall throughout the ye a r. He cl a i m s
t h at over the ye a rs the tech n i q u e, t ogether with
the observation of the stars and the moon, h a s
a l l owed him to predict when the rains are like ly
to fall and when the best period to sow is. In
M e t u ge, one info rm a n t , M a l i q u e, i nvented a sys-
tem of wat e ring his vege t able plot wh i ch the
extensionists have come to name “ c ra n e ” bu t
wh i ch the inventor himself calls k ap u t h i, a local
name derived from its shap e. In Buzi, the dug-
out canoes are fitted with engines so that they
can sail deeper into the sea. It is interesting that
once these engines have been fitted the canoe is
no longer called such. It acquires the name of
ch at a. In Metuge, fishing boats are fitted with
wooden poles across giving them the shape of an
a e ro p l a n e. These poles re i n fo rce the equilibri u m
and safety of the canoes at sea. The re s e a rch
team came to establish that the technique wa s
l e a rned in the neighbouring province of
Nampula. To d ay most of the small canoes in
Pemba and in Metuge use this tech n i q u e. In
I n h a s s o ro , a local fi s h e rman found a solution to
the pro blem of lack of – or unre l i able – cooling
systems. He made cage s , wh i ch he ke eps under
wat e r. In these cages prawns and lobsters are
kept and fed until he has enough stock to sell in
the town of Maputo or Beira .

Both adap t ation and innovations are the re s u l t
of observation and ex p e ri m e n t ation. The know l-
e d ge and insights that in other latitudes are
l e a rned in libra ries among the members of these
ru ral communities are acquired through sharp
o b s e rvation and sharing of know l e d ge in gat h e r-
ings as I have made re fe rence to earl i e r. We have
found that these ru ral communities are able to
identify the best soil for each crop and as one of
the info rm a n t s , C a re n o , re m a rked “this was not
l e a rned at school. At sch o o l , t h ey only teach yo u
the soil in ge n e ral”. By detecting the presence of
one or another type of grass they are quite cer-
tain wh i ch crops will go well with that part i c u l a r
type of soil. For instance, in Buzi the re s e a rch
team learned that grasses such as C y n o d o m
d a c t y l o n is adv i s able for maize, s u n fl ower and
beans. Furt h e rm o re, it was also learned that
these communities know wh i ch trees will stimu-

l ate growth of crops and wh i ch ones will thro t t l e
them. In Inhassoro , for instance, the growth of
cotton and maize is stimu l ated by S t e rc u l i a
a f ri c a n a. Conve rs e ly Ta m a ridu indica t h ro t t l e
these cro p s .

S i m i l a rly, these communities know wh i ch
grade timber is for canoes and boats. In Buzi fo r
ex a m p l e, the re s e a rch team found that C o rdy l a
a f ri c a n a and G u i b o u rtia conjugata a re fi rs t
choice while S cl e ro c apa berre a is the ch e ap
a l t e rn at ive. Still with the fishing side of the
a c t ivities the team established that fi s h e rmen do
not ve n t u re into the sea. Th ey study the winds
and the stars because these are said to infl u e n c e
the movements of shoals.

2.5.  Multi-insurance policy 

The person who ch ews on only one side of his
mouth risks pain. 

(An A f rican prove r b )

It emerged from our study that the ru ral econ-
o my is a mu l t i - p ro n ged system and the re s u l t s
f rom one system are used to feed the other. Th i s
s u ggests that these communities are awa re of
the fact that ove r- ex p l o i t ation of re s o u rces is
not a good thing and by the practices they adopt
t h ey can avoid it or at least minimise it. In
I n h a s s o ro , the people will leave their land to
re c over nu t rients for a number of ye a rs wh i l e
t h ey cultivate other plots.

The fact that they are not dependent on one
a c t ivity allows them, for ex a m p l e, to have
b reaks from the fishing activ i t y. In Metuge, t h e
local fi s h e rmen can break away from fi s h i n g
and dedicate their energies to vege t able pro d u c-
tion. These vege t ables are sought after in the
c apital city of Pemba. In Buzi, one info rm a n t ,
X i d o ko , told us that his proceeds from the fi s h-
ing go to increase his fa rm production. Now he
uses cattle and not a hoe to plough. This aga i n
means that he can slack off on fishing and
spend more time in agri c u l t u re. We have earl i e r
made mention of the fact that the cat ego ries in
wh i ch the communities divide themselves (age
or gender) also make their contri bution to the
s u s t a i n able use of the re s o u rces. 
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3.  TOURISM AND SUSTAINABLE DEVELOPMENT

“The development of tourism can contribute to
quality of life and sustainable development if it
is based on the commitment and participation of
the local population.”

H. Barré (World Decade for Cultural 
Development)

The beaches dotted along the 2,700 km of
Mozambique coastline are a tourist attraction par
excellence. Tourism can be a friend or a foe and
when it is the latter it can have a deva s t at i n g
e ffect on the env i ronment and culture. In
M o z a m b i q u e, the Ministry of Env i ro n m e n t a l
Affairs has taken to heart the sensitisation of soci-
ety about the importance of conserving the envi-
ronment. Newspaper articles remarking “wonder
what the MICOA will say about this” or “perhaps
M I C OA will have the last wo rd ” s u ggest that
e nv i ronmental issues are sinking deep into the
conscience of Mozambicans.

S i m i l a rly, as the national confe rence on cul-
ture has shown, there is consensus that we need to
preserve our culture and transmit it to future gen-
erations. Already a cultural policy is in place and
a number of activities to implement the decisions
t a ken at the confe rence are underway. Th e
ap p roved cultural policy advo c ates the re l at i o n-
ship between culture and development. This way
it takes cognisance of the fact that preservation is
not to be limited to culture alone. It needs to
include the preservation of the environment.

Th e re fo re, at the gove rnmental level one
could say that the instruments and mech a n i s m s
are in place. What could be still a concern is that
often the gulf between statements of intent and
practice can be wide enough to allow all sorts of
ill thought-out projects to go on.

Sustainable tourism would be an activity that
would take cognisance of and assist in the devel-
opment of local industri e s , input skills and
resources. The idea would be to improve on the
current practices so that what is done is done bet-
ter but still sustainable. We ourselves need to cau-
tion those tourists that their practices and
b e h av i o u rs may contri bute to breaking local
norms. A case in point would be fishing during

the closed season. Another case would be the
e n c o u ragement of ove r fishing and greed by the
offer of attractive prices. Already such practice is
taking place in Inhassoro wh e re two fi s h e rm e n
a re using nets that are pulled by tra c t o rs and
which scoop up even the small fry. The point is
t h at the gove rnment may need to re i n fo rce its
inspection and monitoring capabilities.

As we have indicated at the beginning we
advocate the people’s involvement and participa-
tion in initiat ives that are to benefit them. It is
important that they develop a sense of ownership,
which can only come if they know what the pro-
ject is all about and how it is to affect their lives.

P roper feasibility studies need to be under-
taken not only to address environmental concerns
but also cultural ones. Such studies need to be
multidisciplinary in nature so as to appreciate the
p ro blem from all angles and provide solutions
t h at take into consideration all the ge n e ral con-
c e rns. With peace and stability the beaches of
Mozambique will attract investment. Already we
have established that such enterprises are begin-
ning to take hold in Inhassoro and Buzi, but not
M e t u ge. Neve rt h e l e s s , the gove rn m e n t ’s institu-
tional capacity is not strong enough to bri n g
about compliance with the policies we have made
reference to earlier.

CONCLUSION

This paper documented some of the practices and
ex p e riences of the sustainable use of coastal
resources. In these concluding remarks we need
to state that a number of fa c t o rs have come to
i n fluence the way these communities use
resources. The first point we wish to make is that,
for a number of reasons, the urban centres have
become attractions to the young. In the course of
our study we visited local markets in Metuge and
Inhassoro, the only place where local people of
different ages gather. We have established that the
age group between 18 and 35 is underrep re-
sented. This means that they have migrated else-
where, including the urban centres. The implica-
tion is that to the chain of transmission of
k n ow l e d ge is bro ken. This in itself can have a
profound impact on how the resources are m a n-



aged in the future. The re t u rnees may intro d u c e
ethics and practices unheard of in the commu-
n i t y. Examples could incl u d e, l a ck of respect fo r
human life and personal pro p e rty and gre e d.
When we visited Inhassoro , we met one of the
i n fo rmants who had just re t u rned from tow n .
Taking adva n t age of the know l e d ge acquired in
t own he was busy regi s t e ring plots in his ow n
n a m e. Although he could claim that the land
b e l o n ged to his gra n d p a re n t s , t h e re was no guar-
antee that he will not trespass on the land of oth-
e rs. The whole exe rcise was done in secre cy.

The other point that we wish to stress has to
do with the hori zontal ex ch a n ge of ex p e ri e n c e s .
Fa c i l i t ation of visits of members of one commu-
nity to the other can bring in important and use-
ful ex p e riences. We have made re fe rence to the
fact that the use of poles across canoes in Metuge
had been learned from the neighbouring prov i n c e
of Nampula. We are, t h e re fo re, of the belief that
f u rther studies could be undert a ken and the
results used in hori zontal seminars fa c i l i t ated by

the re s e a rch e rs but in wh i ch the commu n i t y
m e m b e rs are the intera c t o rs. These hori zo n t a l
s e m i n a rs are not only a possibility but an affo rd-
able necessity. The ex ch a n ge of sustainable tech-
niques of exploiting re s o u rces can be benefi c i a l
to the country and to the people themselve s .
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1.  IN T R O D U C T I O N

Coastal ecosystems are uniquely adapted to
their surrounding conditions, and can be both
re m a rk ably resilient and unex p e c t e d ly fragi l e.
In this rega rd, all components of coastal sys-
tems are interre l ated and can there fo re infl u-
ence or be influenced by processes taking place
both out at sea or well in land.

The ap p a rent complexity and dive rsity of the
va rious elements that constitute the coastal
zone mean that the zone has the capacity to sup-
p o rt a wide ra n ge of activities. This sheer va ri-
ety of activities in the coastal zone is a cl e a r
re flection of the value of the coastal re s o u rc e s
to human society. Unfo rt u n at e ly, t h e re are now
m a ny conflicting uses: u r b a n , i n d u s t ri a l , re s i-
dential and re c re ational lands use arising fro m
the broad and growing spectrum of human
a c t iv i t i e s .

Th e re fo re, to bring about a sustainabl e
d evelopment of the coastal env i ro n m e n t , t h e
e c o l ogical potential and functioning must be
s a feg u a rd e d. To do this, ap p ro p ri ate actions
cannot be ach i eved by integrated planning
a l o n e, but also the need for a ge n e ral awa re n e s s
and sensitivity of how nat u re wo rk s , and wh at
actions are ap p ro p ri ate or inap p ro p ri ate in
maintaining the ecological balance and improv-
ing env i ronmental quality in coastal are a s .

In that rega rd, this paper will place emphasis
on capacity building in a cultura l ly - s e n s i t ive
ap p ro a ch to development with a view to
enhancing ap p re c i ation of community part i c i-
p ation and the use of indigenous and local
k n ow l e d ge systems in the planning and man-
agement of coastal re s o u rc e s .

2.  CONTEXT

Coastal zones contain many of Earth’s most com-
plex, diverse and productive ecological systems.
A large va riety of human activities take place
within the zones such as recreation and tourism,
c u l t u ral and historic monuments conservat i o n ,
fishing, living, ecotourism etc.

Inspite of the enormous potential of coastal
zo n e s , the uncontrolled pursuit of mu l t i p l e
activities will inevitably lead to conflict of inter-
ests, costly duplication of activities, unnecessary
competition for finite re s o u rc e s , e nv i ro n m e n t a l
d egra d ation and socio-cultural conflict. Such a
situation reduces the possibility of dialogue, col-
l ab o ration and cooperation among the va ri o u s
s t a ke h o l d e rs and hence encouraging isolat e d
actions in various domains.

Coastal manage m e n t , t h e re fo re, becomes a
key task facing maritime nations. If we have to
sustain the productivity and natural functions of
coastal areas, there is the need to revisit the way
we plan and manage coastal deve l o p m e n t .
Effective coastal management is more than acces-
sibility to scientific knowledge and technological
and financial means.

Given the diversity, complexity, fragility and
immense profits, which stand to be made through
ex p l o i t ation of coastal re s o u rc e s , the dominant
d i s c o u rses on the subject are wo rt hy of cl o s e r
s c ru t i ny. We s t e rn science tends to rega rd high
t e ch n o l ogy, s p e c i a l i z ation and homogeneity as
key aspects in any conservation sch e m e. Low
technology and heterogeneity, by contrast, char-
a c t e ri ze traditional culture s , while sustainabl e
i n t e ractions within the ecosystem are based on
necessity. Behind these differences are mutually
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ex cl u s ive ways of thinking about nat u re.
We s t e rn science, based on empirical re s e a rch
rooted in positivistic and causal views of the
wo rl d, runs counter to traditional ecologi c a l
i n t e ractions guided by ways of knowing based
on intimate co-existence with nat u re
( C I R A N / N U F F I C , 1 9 9 5 ) .

Two significant issues could be drawn fro m
the ab ove :
- H ow do we mobilize indigenous and local

k n ow l e d ge and reconcile it with scientifi c
and tech n o l ogical know - h ow in the deve-
lopment and implementation of policies
and programmes for coastal manage m e n t ,
while at the same time ensuring that holders
of that know l e d ge maintain control over the
p rocess and that their know l e d ge is not ep i-
tomised by a larger decision-making pro-
cess over wh i ch they have no control or
i n p u t ?

- Traditional know l e d ge, l a n g u ages and the
s p e c i a l i zed vo c abu l a ries that re flect unique
t raditional strat egies for dealing with sus-
t a i n able re s o u rce management are ge t t i n g
l o s t , with the passing away of elders , wh o
a re the living dep o s i t o ries of tra d i t i o n a l
customs and know l e d ge systems. How do
we stem the loss of the as yet undocumen-
ted indigenous know l e d ge base of commu-
n i t i e s , wh i ch have maintained tra d i t i o n a l
re s o u rce management livelihoods that are
s u s t a i n able and env i ro n m e n t a l ly sound?

3.  PR O M O T I N G A C U LT U R A L LY S E N S I T I V E

A P P R O A C H T O S U S TA I N A B L E A N D I N T E G R AT E D

C O A S TA L M A N A G E M E N T I N AF R I C A

In the light of the ab ove-mentioned issues, a n
e ffe c t ive coastal re s o u rces management based
on the part i c i p ation of communities and making
full use of their cap a c i t i e s , k n ow l e d ge and
re s o u rc e s , must there fo re seek to attain the fo l-
l owing objective s :
- enhance awa re n e s s , u n d e rstanding and sen-

s i t ivity of the crucial role of culture in
i n fluencing the means and goals of sustai-
n able deve l o p m e n t ;

- foster an ap p re c i ation of a cultura l ly - s e n s i-

t ive ap p ro a ch to effe c t ive coastal re s o u rc e
m a n agement through the collab o ration and
p a rt i c i p ation of va rious stake h o l d e rs ;

- p romote gre ater understanding and ap p re-
c i ation of the linkages between biologi c a l
d ive rsity and cultural dive rs i t y ;

- enhance our understanding of tra d i t i o n a l
e c o l ogical know l e d ge systems and how to
ex p l o re their integration with scientifi c
k n ow l e d ge; and

- d e epen our unders t a n d i n g, ap p re c i ation and
s e n s i t ivity of the complexity and dive rs i t y
of the va rious elements of coastal zones and
h ow to integrate these elements into a stra-
t egic plan to enhance sustainable deve l o p-
m e n t .

To attain these objective s , it is re c o m m e n d e d
t h at the capacity of all stake h o l d e rs invo l ved in
the design, m a n agement and eva l u ation of
coastal development programmes and pro j e c t s
be developed in a cultura l ly sensitive ap p ro a ch
to development. The use of this ap p ro a ch
re q u i res the fo l l owing methodologies and
a c t i o n s :
1.  C o m p a rat ive and mu l t i d i s c i p l i n a ry re s e a rch

is needed in the predesign phase of pro j e c t s ,
to better understand the practical and eco-
nomic utility of using indigenous sustai-
n able development initiat ives on their ow n ,
or for integrating them with modern tech-
niques built on solid scientific fo u n d ations. 
M u l t i d i s c i p l i n a ry re s e a rch ap p ro a ch that
i n t egrates the two diffe re n t , yet compat i bl e
k n ow l e d ge paradigms - we s t e rn and indige-
n o u s , has promising potential for prov i d i n g
i n n ovat ive and effe c t ive mechanisms to
d o c u m e n t , p re s e rve and utilize indige n o u s
k n ow l e d ge systems for activities that pro-
mote sustainable development of coastal
zones. The re s e a rch methodology should
e m p l oy part i c i p at o ry enquiry tools to
enhance the active part i c i p ation of va ri o u s
s t a ke h o l d e rs in the data collection and ana-
lysis pro c e s s .

2. The results of the re s e a rch should be widely
d i s s e m i n ated through va rious fo rm s :
c o nventional media (telev i s i o n , radio and
p re s s ) , wo rkshops and seminars for va ri o u s
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l evels of stake h o l d e rs , fo rmal educat i o n
p rocess (mainstream educat i o n ) , n o n - fo r-
mal education and use of traditional modes
of commu n i c ation through the use of
t h e at re - fo r- d eve l o p m e n t , mu s i c, d a n c e,
s t o ry-telling etc. with a view to assessing
the effe c t iveness of commu n i c at o rs in the
d evelopment of messages that could be
a c c epted in their communities. The va ri o u s
s t a ke h o l d e rs should be given the chance to
react to the findings of the re s e a rch , and in
some cases (wo rk s h o p s / s e m i n a rs) should
t a ke part in the re c o m m e n d ations to be put
fo r wa rd. Their re c o m m e n d ations should not
just be based on study results but also their
ex p e ri e n c e s , a s p i rations and constra i n t s .

3. Wh at ever programmes are developed fro m
the re s e a rch , t h ey should ensure that the
s h o rt - t e rm interests of stake h o l d e rs are
e m b e dded into the long-term pers p e c t ive
d evelopment concerns of coastal commu n i-
ties to enhance sustainable development. In
this rega rd, use could be made of coastal
zone dat ab a s e s , coastal land use, m a s t e r
plan and strat egic plans for the long-term
d evelopment of coastal zo n e s .

4.  It is widely believed that , s o m e t i m e s , c o a s-
tal communities are not fully awa re of the
p ro blems associated with coastal manage-
ment. Th e re fo re, wh at ever plans or
p rogrammes are designed, an intensive
awa re n e s s - c re ation campaign is re q u i red to
m a ke them more sensitive to and cog n i z a n t
of the va rious issues, p ro blems and ch a l-
l e n ges of coastal re s o u rces manage m e n t .
S o m e t i m e s , special interest groups should
be targeted such as fi s h e rm e n , h o t e l i e rs ,
m a n age rs of cultural and historic sites, t o u r
and ground operat o rs , n at u re conservat i o n
ex p e rt s , c o n s t ruction industry wo rke rs etc.
In this case all media-conventional and tra-
ditional fo rms could be utilize d, using spe-
c i fic types of info rm ation for specifi c
gro u p s .

5.  In the management of development activ i-
t i e s , the communities should be empowe re d
by making full use of local institutions,
i nvolving them in the management pro c e s s

and utilizing indigenous and local know l e d ge
systems for the development of innovat ive
s u s t a i n able re s o u rce management strat egi e s .
P roviding intern ational support for indige-
nous institutions and communities to help
them decide on the type of scientific tools and
p a rt n e rships they can use to meet their imme-
d i ate and long-term re s o u rce and cultura l
d evelopment objectives could enhance this.
H e re, the example of UNESCO’s ex p e ri e n c e
in the Yo ff coastal area in Dakar, S e n ega l , is a
good case in point. Socio-cultural aspects of
the fishing community we re used to improve
their deteri o rating living conditions
( U N E S C O, 1 9 9 6 ) .

6. The monitoring and eva l u ation of activ i t i e s
should also encourage a part i c i p at o ry
ap p ro a ch to ensure that the view s , ex p e c-
t ations and fru s t rations of all stake h o l d e rs
a re taken account of and re flected in new
p rogrammes in the implementation of on-
going pro j e c t s .

7. C o n s i d e ring the sometimes-confl i c t i n g
goals and interests of va rious stake h o l d e rs
in the management of coastal zo n e s , i n
o rder to fa c i l i t ate info rm ation fl ow among
them and enhance awa reness cre at i o n , c o l-
l ab o ration and part n e rs h i p , the establ i s h-
ment of a netwo rking fra m ewo rk is re q u i-
re d. This could take the fo rm of
i n t e r- age n cy committees or netwo rks of
gove rnment age n c i e s , o rga n i z at i o n s , re s e a r-
ch e rs , c o m munities etc. (UNESCO, 1 9 9 7 ) .
The afo resaid actions reveal seve ral issues
t h at could go into the design of an effe c t ive
c ap a c i t y - building programme for pro m o-
ting a cultura l ly sensitive ap p ro a ch to
s u s t a i n able integrated coastal manage m e n t .

i ) C o n flict resolution.  In view of the confl i c-
ting goals and interests of va rious stake-
h o l d e rs in coastal re s o u rces manage m e n t ,
t h e re is the need to develop skills in the
i d e n t i fi c ation of sources of conflict and
their root causes, and the design of mech a-
nisms for resolving confl i c t s .

i i ) N e t wo rk split and dy n a m i c s . In order to
enhance info rm ation fl ow among va ri o u s



s t a ke h o l d e rs with a view to promote colla-
b o rat i o n , c o o p e ration and part n e rs h i p ,
t h e re is the need to develop capacity in net-
wo rk i n g.

iii)  Integrated development planning. The use of
mu l t i d i s c i p l i n a ry and holistic ap p ro a ch to
the management of coastal resources, calls
for specialized skills in integrated develop-
ment planning and management.

iv) M e t h o d o l ogy of part i c i p at o ry deve l o p-
m e n t. Development pra c t i t i o n e rs and
agents need to have their skills deve l o p e d
in part i c i p at o ry re s e a rch; planning, t ra i-
ning and eva l u ation to enable them ensure
the part i c i p ation of communities in the
p l a n n i n g, i m p l e m e n t ation and eva l u at i o n
of coastal development programmes and
p ro j e c t s .

v) C u l t u ral impact assessment. Skills are
re q u i red in the methodologies of measu-
ring and eva l u ating the cultural and socie-
tal impact of development activ i t i e s .

vi) M e t h o d o l ogies for integrating cultural fa c-
t o rs into development fra m ewo rk pro c e s s e s .

v i i ) M e t h o d o l ogy of eva l u ating the cultura l
i n d i c at o rs of situations and effects in deve-
lopment activities or assessing the cultura l
i n t egrity of development activities (cultu-
ral self-eva l u at i o n ) .

( v i i i ) Bottom-up planning/fl ow of cultural info r-
m at i o n .

( i x ) Institutional analy s i s . Th rough this metho-
d o l ogy, the va rious locales in a given com-
munity are documented and an analy s i s
made as to how they could be of use in pro-
ject implementation (socio-cultural and
h i s t o rical pro file survey tech n i q u e s , c u l t u-
ral mapping techniques). 

( x ) Training of tra i n e rs. The concep t s , m e t h o-
d o l ogies and skills of gra s s roots NGOs
need to be developed in the fo l l ow i n g
a re a s :
- c o m mu n i c at i o n : h ow to effe c t ive ly

c o m mu n i c ate project ideas and re s u l t s
to communities to enhance accep-
t ab i l i t y ;

- re s e a rch : t raining in qualitat ive
re s e a rch techniques to ensure that the

c o n c e rns and aspirations of commu n i-
ties are fully re flected in plans and pro-
gra m m e s ;

- n ego t i ation skills to enable commu n i-
ties to better art i c u l ate their needs and
a s p i rations in policy-making gat h e-
ri n g s ;

- c o n s u l t a n cy and adv i s o ry services skills
to enable NGOs to offer better serv i c e s
to gra s s roots commu n i t i e s .

4.  CO N T R I B U T I O N O F T H E AF R I C A N I T I N E R A N T

C O L L E G E F O R C U LT U R E A N D D E V E L O P M E N T

(AICCD) T O C A PA C I T Y B U I L D I N G I N A

C U LT U R A L LY S E N S I T I V E A P P R O A C H T O S U S TA I N A B L E

I N T E G R AT E D C O A S TA L M A N A G E M E N T

Building endogenous human re s o u rce capacity and
s t rengthening re s e a rch and training institutions in a
c u l t u ra l ly sensitive ap p ro a ch to development in
A f ri c a , constitute the pri m a ry mission of the
A I C C D.

The College is the result of programme 
a c t ivities undert a ken within the fra m ewo rk of the
Wo rld Decade for Cultural Development (1988-
1997). Now, it is being implemented in the medium
t e rm as a pilot project jointly by UNESCO and the
United Nations A f rican Institute for Economic
D evelopment and Planning (IDEP) based in Dakar,
S e n ega l .

The College is a regional netwo rk system and
as such implements its programme activities in full
c o o p e ration with a wide va riety of we l l - e s t abl i s h e d
re s e a rch and training institutions, p ro fe s s i o n a l
a s s o c i ations and individual social scientists and
s ch o l a rs in diffe rent sub-regions of A f ri c a .

In addition to having access to a large pool of
ex p e rts and institutions to wo rk with, the College
has also carried out certain actions, wh i ch will be
ve ry re l evant to fo l l ow-up activities from this con-
fe re n c e :
- in collab o ration with IDEP, it has conducted a

c o m p re h e n s ive human and institutional tra i-
ning needs assessment on a cultura l ly sensitive
ap p ro a ch to development in all sub-Sahara n
A f rican countri e s ;

- in collab o ration with the Pan A f ri c a n
A s s o c i ation of A n t h ro p o l ogi s t s , it has pro-
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duced a curriculum and course outlines fo r
the teaching of Culture and Development in
A f rica. The next stage in this exe rcise is the
d evelopment of a re s o u rce book and tea-
ching manuals on Culture and
D evelopment in A f ri c a ;

- in its medium term plan and strat egy,
AICCD has a programme component on a
c u l t u ra l ly sensitive ap p ro a ch to integrat e d
coastal management in A f rica. Th e re are
n ow plans to develop concrete pro p o s a l s
and seek more part n e rs in a netwo rking fra-
m ewo rk , to design and implement the pro-
gra m m e.
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WH AT I S T H E V I S I O N O F G O O S ?

The vision guiding GOOS is one of a wo rl d
wh e re the info rm ation needed by gove rn m e n t s ,
i n d u s t ry, science and the public to deal with
m a rine re l ated issues, i n cluding the effects of
the ocean upon cl i m at e, is supported by a united
global netwo rk to systemat i c a l ly acquire, i n t e-
grate and distri bute oceanic observat i o n s , and to
ge n e rate analy s e s , fo recasts and other useful
p ro d u c t s .

WH AT P R E C I S E LY I S I T A N D W H AT W I L L I T D O?

GOOS is conceived as:
-  A sustained, c o - o rd i n at e d, i n t e rn at i o n a l

system for gat h e ring data about the oceans
and seas of the Eart h ,

-  A system for processing such dat a , w i t h
other re l evant data from other domains, t o
e n able the ge n e ration of beneficial analy t i-
cal and prognostic env i ronmental info rm a-
tion serv i c e s , a n d

-  The re s e a rch and development on wh i ch
s u ch services depend for their improve-
m e n t .

The pri m a ry objectives of GOOS are :
1. To specify the marine observational dat a

needed on a continuing basis to meet the
needs of the wo rld community of users of
the oceanic env i ro n m e n t ;

2. To develop and implement an intern at i o-
n a l ly co-ord i n ated strat egy for the gat h e-
ri n g, acquisition and ex ch a n ge of these
d at a ;

3. To fa c i l i t ate the development of uses and
p roducts of these dat a , e n c o u rage and
widen their ap p l i c ation in use to protect the
m a rine env i ro n m e n t ;

4. To fa c i l i t ate means by wh i ch less-deve l o p e d
n ations can increase their capacity to
a c q u i re and use marine data according to
the GOOS fra m ewo rk ;

5. To co-ord i n ate the ongoing operations of
GOOS and ensure its integration within
wider global observational and env i ro n-
mental management strat egi e s .

GOOS will provide information about the present
and future states of seas and oceans and their liv-
ing resources and on the role of the oceans in cli-
mate change. Its foundations are in place and the
existing states of scientific knowledge, technical
capability, and current operational systems point
to the need for incre m e n t a l , p rogre s s ive imple-
m e n t ation now. In fa c t , i m p l e m e n t ation has
begun, based on the integration of previously sep-
arate existing observing systems.

WHY DO WE NEED A GLOBAL SYSTEM?

Ocean processes know no national boundari e s
and the ubiquitous nat u re of many of the pro b-
lems to be solved means that it is often prudent to
implement even local and regional operational or
research programmes co-operatively and in a co-
ordinated way. Such coordination needs to be car-
ried out so as to achieve economies of scale and
mutual support , and to enable future global
extension. The Tropical Ocean and Global
Atmosphere (TOGA) Programme is one such co-
operative programme. It has established the basis
of operational prediction of the onset of El Niño
and the associated El Niño–Southern Oscillation
(ENSO). This has its ori gins in the tro p i c a l
Pa c i fic but cre ates ra m i fi c ations well into the
mid-latitudes on a virtually global scale.

Th e re are some programmes that must be
designed and implemented on an agreed interna-
t i o n a l , global basis wh e re the pro blem being
addressed is truly global, as in the case of large-
scale oceanic circulation; for example, or where
the investment required is large and the benefits
are essentially public goods, i.e. they cannot be
appropriated. Much of the monitoring and gener-
ation of advice relating to environmental ch a n ge
has these properties.

GLOBAL OCEAN OBSERVING SYSTEM (GOOS) 
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WH AT I S G L O B A L A B O U T C O A S TA L S E A S?

The ach i evement of a pre d i c t ive unders t a n d i n g
of coastal ecosystems depends on the deve l o p-
ment of regional to global netwo rks that link
o b s e rvation and analysis in more effe c t ive and
t i m e ly ways. GOOS is thus promoting integra-
tion of the fragmented coastal env i ro n m e n t a l
re s e a rch community and its linkage to the com-
munity at large, e s p e c i a l ly user groups like pol-
i cy make rs , e nv i ronmental and re s o u rce man-
age rs , N G O s , the business commu n i t y, and the
p u blic in ge n e ra l , to enable them to get the sci-
e n t i fic info rm ation they need to make info rm e d
decisions in a timely fashion. GOOS is also pro-
moting a broad-scale view of coastal ecosystems
t h at takes into account the large scale fo rcing of
the coastal system and wh i ch leads to re l i abl e
m e chanisms for predicting env i ro n m e n t a l
ch a n ges and their ecological consequences. Th e
u l t i m ate goal of Coastal GOOS is to encourage
and support the development and ap p l i c ation of
n ow - c a s t i n g, fo recasting and pre d i c t ive cap ab i l-
ities as a means of pre s e rving healthy coastal
e nv i ro n m e n t s , p romoting sustainable uses of
coastal re s o u rc e s , m i t i gating coastal hazard s ,
and ensuring safe and efficient marine opera-
t i o n s .

WH AT I S T H E E C O N O M I C S I G N I F I C A N C E O F G O O S?

A significant pro p o rtion of the wo rld economic
a c t ivity and a wide ra n ge of serv i c e s , a m e n i t i e s
and social benefits depend on the wise use of the
sea. For many countri e s , m a rine re s o u rces and
s e rvices provide 3-5% of their Gross Nat i o n a l
P roducts (GNP). For a few countri e s , the pro-
p o rtion is mu ch higher. In the tech n i c a l ly deve l-
oped “ G roup of Seve n ” c o u n t ri e s , m a ri n e
re s o u rces and services contri bu t e, on ave rage,
5% of GNP or about US$ 600 billion per annu m
(1991). The vast majority of all intern at i o n a l
t rade is carried by sea, with 3,5 billion tons of
c a rgo tra n s p o rted in ships. By the year 2020, i t
is pro b able that 75% of the wo rl d ’s populat i o n
will live within 60 km of seacoasts and estuar-
ies. Wo rld production of off s h o re oil and ga s
was wo rth US$ 135 billion in 1990, a m o u n t i n g

to 20% of wo rld hy d rocarbon production. Th e
wo rld fish cat ch is 80-90 million tons/ye a r,
amounting to some 20% of the total human con-
sumption of animal protein and wo rth ap p rox i-
m at e ly $70 billion. Wetland and other shore l i n e
a reas are ex t re m e ly important breeding and
s p awning areas for many species of fish and
other organisms and ye t , g l o b a l ly, over 50% of
s u ch areas have alre a dy undergone seve re env i-
ronmental degra d ation. Expected growth in pop-
u l ation with the attendant pre s s u re on nat u ra l
re s o u rc e s , s u ggests that the economic signifi-
cance of the oceans is more like ly to incre a s e
than to decl i n e, as will the need for its sustain-
able use. Economic analyses suggest that the
costs and benefits of operating GOOS are like ly
to be similar to those of the Wo rld We at h e r
Wat ch , an analogous system that underpins all
we ather fo re c a s t i n g.

WH O A R E T H E B E N E F I C I A R I E S?

D i rect potential benefi c i a ries of GOOS will
i n clude the manage rs of coastal defe n c e s , p o rt s
and harbours , fishing and fish fa rm i n g, s h i p p i n g,
o ff s h o re industry, and re c re ation. Indirect bene-
fi c i a ri e s , t h rough cl i m ate fo recasting based on
ocean observat i o n s , will include the suppliers on
land of fo o d, e n e rgy, water and medical supplies
( e. g. for epidemics of malaria like those associ-
ated with El Niño eve n t s ) .

WH AT I S T H E L E G A L B A S I S F O R P R O C E E D I N G?

The legal basis for proceeding is defined by va r-
ious intern ational conventions and action plans,
i n cl u d i n g : the Convention on the Law of the
Sea; the Fra m ewo rk Convention on Climat e
C h a n ge; the Biodive rsity Convention; A ge n d a
21 (agreed at the United Nations Confe rence on
E nv i ronment and Development in Rio in 1992);
the Global Plan of Action for the Protection of
the Marine Env i ronment from Land-Based A c t-
ivities; the London Dumping Convention; the
A greement on Highly Migrat o ry and Stra dd l i n g
S t o ck s , and others. Ocean info rm ation is needed
by gove rnments to meet their obl i gations under
these Conve n t i o n s .
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WHEN DID GOOS START?

GOOS was cre ated by the IOC A s s e m bly in 1991 in
response to the desire of many nations to improve
m a n agement of seas and oceans, and to improve cl i-
m ate fo re c a s t s , for both of wh i ch it is necessary to
e s t ablish observations dealing with phy s i c a l , ch e m i-
cal and biological aspects of the ocean in an inte-
grated way. A genda 21 specifi c a l ly calls for GOOS
to be developed to meet the needs of coastal stat e s
for sustainable development of seas and oceans.

HOW DOES IT RELATE TO OTHER GLOBAL

INITIATIVES?

GOOS is part of an Integrated Global Observing
S t rat egy (IGOS) in wh i ch the UN age n c i e s
(UNESCO and its IOC; WMO, UNEP, and FAO)
are working together and with ICSU and the satel-
lite agencies (via the Committee on Eart h
O b s e rvation Satellites – CEOS). In that contex t ,
the GOOS forms the ocean component of GCOS
(the Global Climate Observing System) and the
m a rine coastal component of the GTOS (the
Global Te rre s t rial Observing System). GOOS
itself is sponsored by the IOC of UNESCO,
WMO, UNEP and ICSU.

HOW IS GOOS PROGRESSING?

GOOS planning is coherent and widely accepted
at intergove rn m e n t a l , regi o n a l , and local leve l s .
U n c e rtainties as to method and objectives are
being re s e a rched in a progre s s ive manner. Th e
operational systems are being based on sound sci-
ence and tech n o l ogy. Thought-out strat egi e s ,
achievable priorities, targets and milestones have
been set; methods of accomplishing them have
been defined; and all these have been rev i ewe d
and endorsed at an appropriate level.

GOOS is being implemented through 5 ove r-
lapping phases:
1. P l a n n i n g, i n cluding design and tech n i c a l

d e fi n i t i o n ;
2. O p e rational demonstrations and pilot ex p e-

ri m e n t s ;
3. I n c o rp o ration of suitable existing observ i n g

and re l ated activities and new activities that

can be implemented now to constitute the
GOOS Initial Observing System;

4. G radual operational implementation of the
“ p e rm a n e n t ” or ongoing Global Ocean
Observing System;

5. C o n t i nued assessment and improvement in
individual aspects and in the entire system.

THE PLANNING PHASE

The fi rst phase is well adva n c e d, and a “ S t rat egi c
Plan and Principles of GOOS, has been publ i s h e d.
The initial shape of the GOOS is being developed by
a dv i s o ry panels dealing with: (i) cl i m ate; (ii) coastal
seas; (iii) living marine re s o u rces; (iv) the health of
the ocean (i.e. pollution); and (v) marine meteoro-
l ogical and oceanographic services. These panels
rep o rt to the GOOS Steering Committee (GSC) that
is re s p o n s i ble for the design and implementation of
the GOOS. An Intergove rnmental Committee (I-
GOOS) assists in gaining intergove rnmental support
and ap p roval for the design and implementat i o n .
Building the capacity of developing nations to con-
t ri bute to and benefit from the GOOS is the re s p o n-
sibility of a Capacity Building Pa n e l .

Discussions are beginning to assist the devel-
opment process by providing governments with an
o p p o rtunity to sign up to the Principles of the
G O O S, and their operational agencies with an
o p p o rtunity to commit certain of their curre n t
operational resources to the GOOS to enhance its
i m p l e m e n t ation. Many individual gove rn m e n t s
have already established, or are creating, their own
national GOOS committees to oversee their con-
tribution to the GOOS.

PILOT PROJECTS

Phase 2 has begun with the formation of pilot pro-
jects to test the operation of the GOOS in specific
regions, and to refine the GOOS sub-systems. The
NEAR-GOOS pilot project cove rs North East
Asian seas. It focuses initially on developing data
exchange between its four partners, and on bu i l d-
ing the user commu n i t y. In the future it will
d evelop a nu m e rical modelling and fo re c a s t i n g
c ap ab i l i t y. The initial focus is pri m a ri ly on phy s i-
cal data. In Euro p e, the EuroGOOS A s s o c i ation of



IOC Workshop Report No. 165
page 152

30 operational agencies from 16 countries is
b ri n ging re s e a rch e rs and operat o rs together to cre-
ate more efficient and effe c t ive observing systems
for the A rc t i c, B a l t i c, M e d i t e rra n e a n , and Nort h
West Shelf of the continent, in the process identi-
fying the needs for re s e a rch and tech n o l ogy to
m a ke GOOS more effe c t ive in the future. Ocean
modelling and fo recasting fi g u res high on their
age n d a , along with improved data ex ch a n ge. A n
Atlantic-scale project is proposed to prov i d e
i m p roved boundary conditions for the fo rcing of
models for European coastal seas. While the initial
focus of EuroGOOS is on physical para m e t e rs ,
chemical (nu t rient) and biological (plankton)
p a ra m e t e rs also fe at u re pro m i n e n t ly in the
E u roGOOS progra m m e. A c t ive interest in bu i l d-
ing other regional projects has been ex p ressed by
the nations of: (i) the we s t e rn Indian Ocean
(WIOMAP); (ii) S. E. Asia (SEA-GOOS); (iii)
M e d i t e rranean (Med-GOOS); and Southwe s t
Pa c i fic (Pa c i fi c - G O O S ) .

Te ch n o l ogy demonstrator projects incl u d e
P I R ATA (Pilot Research A rray (of bu oys) in the
Tropical A t l a n t i c ) , and GODAE (Global Ocean
D ata A s s i m i l ation Experiment). PIRATA will
d e m o n s t rate the value to cl i m ate fo recasting of
m e a s u rements from the equat o rial A t l a n t i c.
G O DAE will integrate and assimilate in-situ and
s atellite data in real time into global ocean models
in order to depict ocean circ u l ation on time scales
of a few days and space scales of a few tens of
k i l o m e t re s , to demonstrate the viability of the
GOOS in this domain.

CA P I TA L I S I N G O N E X I S T I N G S Y S T E M S

Phase 3 has begun with the cre ation of a GOOS
Initial Observing System (GOOS-IOS), f rom a
number of pre - existing observing systems, e a ch of
wh i ch will continue to serve the group of cl i e n t s
for wh i ch it was ori gi n a l ly set up. The systems
i n cl u d e : the upper ocean measurements of the
Ship of Opportunity Programme (SOOP); the
m e t e o ro l ogical observations of the Vo l u n t a ry
O b s e rving Ship (VOS) netwo rk; data from the
fi xed and drifting bu oys co-ord i n ated by the Dat a
B u oy Cooperating Panel (DBCP); data from the
bu oys of the Tropical A t m o s p h e re Ocean (TAO )

a rray set up to monitor El Niño events in the equa-
t o rial Pa c i fic; the tide ga u ge data from the Global
Sea Level Observing System (GLOSS); data fro m
the Global Te m p e rat u re and Salinity Pro file Pro-
gramme (GTSPP); info rm ation from the Global
C o ral Reef Monitoring Netwo rk (GCRMN); and
c o m mu n i c ation through the Internet and the
Global Te l e c o m mu n i c ations System (GTS) of the
WMO; plus marine meteoro l ogical and ocean dat a
f rom NOAA is operational satellites. Calibrat i o n
and va l i d ation of satellite data relies on ocean sur-
face ocean observations from the GOOS Initial
O b s e rving System, and the success of ocean fo re-
casts made by nu m e rical models relies on the inte-
gration of re m o t e ly-sensed data from sat e l l i t e s
with observations of the ocean’s surface and sub-
s u r face that cannot be made from space.

At this time, ap a rt from the GCRMN, t h e s e
m e a s u ring systems are concerned pri m a ri ly with
p hysical observations. Howeve r, c o n s i d e ration is
n ow being given to wh i ch chemical and biologi c a l
i n fo rm ation is re q u i red and how to integrate it
with physical data. Living marine re s o u rces ex i s t
m o s t ly in the coastal zo n e, but the monitori n g
re q u i rements for living re s o u rces and coastal seas
remain under development. The ch a l l e n ge is to
d evelop a high quality, i n t egrated ap p ro a ch to
coastal monitoring and fo re c a s t i n g, taking into
c o n s i d e ration the needs of re s o u rce manage rs .
C u rrent observing systems include the Harm f u l
A l gal Bloom (HAB) programme of the IOC; the
I n t e rn ational Mussel Wat ch programme; the
M a rine Pollution and Monitoring Progra m m e
(MARPOLMON); and the Continuous Plankton
R e c o rder (CPR) progra m m e.

FU L L-S C A L E D E V E L O P M E N T

Phase 4 will be developed over the next 10-15
ye a rs. It will invo l ve continued integration of other
components like those mentioned ab ove, i n cl u d-
ing new systems, with eve ry attempt to enlarge the
ra n ge of va ri ables to include chemical and biolog-
ical ones pertaining to the management of sustain-
able healthy coasts, i n cluding living mari n e
re s o u rces and ecosystems.

I m p l e m e n t ation will proceed fo l l owing two par-
allel themes:
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1. Coastal and shelf monitoring and prediction; 
2. Open ocean monitoring and pre d i c t i o n .

Within coastal seas, actions will focus on
p re s e rving healthy coastal env i ro n m e n t s ,
p romoting sustainable use of coastal
re s o u rc e s , m i t i gating coastal hazard s , a n d
e n s u ring safe and efficient marine opera-
tions. Open ocean operations will be more
c o n c e rned with the short - t e rm needs of off-
s h o re industri e s , fi s h e ries and ocean-go i n g
t ra d e, with improvements to we ather fo re-
c a s t i n g, and with the medium to longe r-
t e rm detection and fo recasting of cl i m at e
ch a n ge. Open ocean operations are essen-
tial too for manage rs of coastal seas, in that
coastal seas are affected by large scale,
open ocean phenomena. Examples incl u d e
the El Niño and its massive impact on the
coastal fi s h e ries of many countri e s , and the
h u ge regime shifts in sardines and anch o-
vies in many coastal fi s h e ries in re c e n t
d e c a d e s , wh i ch re flect some ve ry large
scale fo rc i n g. Measurements and nu m e ri c a l
models of open ocean conditions will be
used to provide the boundary conditions at
the edges of regional nu m e rical models of
coastal seas, to ensure the accura cy of fo re-
casts of coastal conditions.

Within both themes investment will focus on
actions that :
1. H ave a high impact in terms of the delive ry of

the data and info rm ation that are needed;
2. A re known to be fe a s i ble and thus like ly to be

s u c c e s s f u l ;
3. C o n t i nue and enhance activities that are

a l re a dy proving their wo rt h , and encourage
rep l i c ation or expansion at a low level of ri s k ;

4. C o m p rise more substantial demonstration pro-
jects having community support ;

5 . G ive effect to intergove rnmental conve n t i o n s
and agre e m e n t s .

In due cours e, when the module panels have deve-
loped their initial plans, the present modular panel
s t ru c t u re of the GOOS will need to be ch a n ged to
re flect the thematic stru c t u re of this implementat i o n
f ra m ewo rk .

IN F R A S T R U C T U R E

A ch i evement of this implementation fra m e-
wo rk , and the necessary rev i ew of perfo rm a n c e
of the system re q u i red for phase 5, demand the
p rovision by Member States of ap p ro p ri at e
s t ru c t u ral support and ex p e rtise to: (i) conduct
ap p ro p ri ate planning and coord i n ation; (ii)
e n s u re cre at i o n , maintenance and promotion of
i n t e rn at i o n a l ly accepted operational pro c e d u re s
and practices; (iii) fa c i l i t ate training and awa re-
ness and capacity bu i l d i n g. 

Among the key items in the resulting infra s-
t ru c t u re are :
1. E s t ablishment of an Info rm ation Centre ;
2. E s t ablishment of a Data and Info rm at i o n

M a n agement Serv i c e ;
3 . N ego t i ation of a data policy (the default is

ap p l i c ation of the data policies of the spon-
s o ring orga n i z at i o n s )

4 . D evelopment of methods to assist cap a c i t y
building target on GOOS;

5 . I m p rovement of investment in that cap a c i t y
bu i l d i n g.

RE S O U R C E S

GOOS will be implemented by nations wo rk i n g
t oge t h e r. GOOS support e rs are now in the pro-
cess of convincing operat i o n a l , re s e a rch and aid
agencies that implementation of GOOS can
d e l iver wo rt h while benefits for them and those
t h ey serve, at a re a s o n able level of risk wh i ch
m a kes investment wo rt h wh i l e. It is hoped that
gove rnmental authorities and intern at i o n a l
agencies will be persuaded that if the guidance
is fo l l owe d, a coherent effe c t ive global system
will re s u l t , to provide the services they re q u i re
and wish to encourage and sponsor. A fi rst step
will be the contri bution of ap p ro p ri ate ex i s t i n g
local and regional systems to GOOS by indiv i d-
ual nations or groups of states. Equally impor-
tant at this point in time is the enhancement of
s u p p o rt for the GOOS infra s t ru c t u re, wh i ch is
e n abling GOOS to hap p e n .





C h ap t e rs 9 to 16 of A genda 21 add ress the need to
m a n age the Eart h ’s ecosystems and re s o u rces fo r
s u s t a i n able development. In enjoining the parties to
the global effo rt on managing the env i ronment fo r
s u s t a i n able deve l o p m e n t , the document emphasises
the need for purposeful re s e a rch effo rts to re s o l ve a
number of uncertainties in our unders t ating of the
global and regional env i ronmental process in the
E a rt h ’s at m o s p h e re, on land and in the oceans.
O b j e c t ive 9.4 of Chapter 9 re a d s :

“ To improve our understanding of the pro-
cesses that influence and are influenced by
E a rt h ’s at m o s p h e re on a global, regional and
local scale, including, inter alia, physical, chemi-
cal, geological, biological, oceanic, hydrological,
economic and social processes; and to re d u c e
u n c e rtainties with rega rd to the economic and
social consequences of response measures taken
in this regard.”

The Decl a ration further instru c t s :
“ To deve l o p , maintain and, wh e re ap p ro p ri at e,

enhance systematic observations of the at m o-
s p h e re and affected ecosystems, as well as impacts
on human health and economic systems. Th e
emphasis should be on assembling coincident and
s u p p o rt ive dat ab a s e s , wh e re possibl e, and on
ex ch a n ging these data and re l ated info rm ation to
the fullest extent possibl e ; ”

To ach i eve these objectives the Decl a rat i o n
took note of the disparity in developmental stage s
on the globe and recommended that a furt h e r
o b j e c t ive of A genda 21 should be:

“ To enhance intern ational cooperation in
building the capacities and abilities of countri e s
to identify at m o s p h e ric pro bl e m s , to conduct
re s e a rch , to assembl e, collect and assess data by
using existing data and by establishing and
expanding systematic data observations cap ab i l-
i t i e s , and to part i c i p ate in the ex ch a n ge of the
resulting data and info rm at i o n .”

In response to A genda 21 re c o m m e n d at i o n s
I G B P, UNEP and other intern ational orga n i z at i o n s
met to fo rmu l ate strat egies for operationalising the
re s e a rch and scientific needs of A genda 21. Th e
final outcome of these strat egy and planning meet-
ings are a series of global observation systems,
sometimes re fe rred to as the G3OS (GCOS,
G O O S, G TOS). The Global Te rre s t ri a l
O b s e rvation System is perhaps the yo u n gest of the
Global Observation Systems. These observat i o n
systems are netwo rks of re s e a rch and observat i o n
institutions and progra m m e rs who contri bute to
global dat abases that are needed to produce the
i n fo rm ation on the development pro c e s s e s .

G T O S

The Scientific and Te chnical Planning Group fo r
the establishment of GTOS met 1993 through to
1995. FAO offe red to host GTOS and a Secre t a ri at
was established in 1996. The fi rst Steeri n g
Committee met in Rome in December 1996. Th e
Committee produced its implementation plan in
1997 and adopted it at its recent meeting in Ju n e
1998 in Santander, S p a i n .

GTOS M I S S I O N

“ The central mission of GTOS is to provide policy
m a ke rs , re s o u rce manage rs and re s e a rch e rs with
access to the data needed to detect, q u a n t i f y,
l o c at e, u n d e rstand and wa rn of ch a n ges (especially
reductions) in the terre s t rial ecosystems to support
s u s t a i n able deve l o p m e n t .”

G TOS focuses on five issues of global concern :
l. changes in land quality,
2. availability of freshwater resources,
3. loss of biodiversity,
4. climate change and
5. pollution and toxicity.

HISTORICAL AND CURRENT VIEWS

Chris Magadza,
University of Zimbabwe, Zimbabwe

IOC Workshop Report No. 165
page 155



G TOS further promotes the fo l l owing activ i t i e s :
- i n t egrated analysis of biophysical and socio-

economic dat a ,
-  i n t e raction between monitoring netwo rk s ,

re s e a rch progra m m e s , and policy make rs ,
-  d ata ex ch a n ge and ap p l i c ation and
- quality assurance and protocols to harm o n i s e

m e a s u rements and provide guidance in dat a
a n a ly s i s .

STAT U S O F GTOS/GOOS I N AF R I C A

The question of GTOS activities in A f rica is some-
wh at pre m at u re, as GTOS/GOOS has only re c e n t ly
( June 1999) adopted its programme implementat i o n
plan. Wh at is of interest is the re c ognition of coastal
wo rk in A f rica that is a potential GTOS/GOOS net-
wo rk. Let me cite a few ex a m p l e s :

R egional Seas Programme re fe rence No. 1
1 . Type of progra m m e : United Nations; 
c o o rd i n at i o n

2. G e ographic area of implementat i o n : G l o b a l

3.  Programme pro fi l e
The UNEP Oceans and Coastal A re a s / P rogra m m e
A c t ivity Centre (OCA/PAC) is re s p o n s i ble fo r
implementing and maintaining the Regional Seas
P rogra m m e. Curre n t ly there are thirteen indiv i d-
ual programmes; each is gove rned by cor-
responding Conventions and A gre e m e n t s , re fe rre d
to as Action Plans. The fo l l owing is a list of the
Action Plans for the A f rican regi o n , as well as the
c o n t ri buting institutions:

The Mediterranean Action Plan (MAP)
(adopted in 1975) has seve ral contri buting institu-
tions including the Co-ord i n ating Unit for MAP,
R egional A c t ivity Centre (RAC) for the Blue Plan
( B P / R AC ) , the RAC for the Pri o rity A c t i o n s
P rogramme (PA P / R AG ) , the RAC for Specially
P rotected A reas (SPA / R AC ) , and the Regi o n a l
M a rine Pollution Emerge n cy Response Centre fo r
the Mediterranean Sea (REMPEC).

The West and Central A f rican Action Plan
( WACAF) was adopted in 1981 and is co-ord i-
n ated by the Regional Co-ord i n ating Unit fo r
WAC A F, based in A b i d j a n , Côte d’Ivo i re.

The Eastern A f rican Action Plan was adopted
in 1985 and is run by a secre t a ri at based in the
S ey ch e l l e s .

To wo rk on a scientific justifi c ation for an inte-
grated global ocean-monitoring progra m m e,
O C A / PAC joined the Joint Group of Experts on
the Scientific Aspects of Marine Po l l u t i o n
(GESAMP). This is of importance to monitori n g
p rogra m m e s , as it interconnects marine biology,
ge o l ogy, ch e m i s t ry and physical oceanograp hy.

4. D ata and Info rm ation Manage m e n t
E a ch programme collects and manages its ow n
d at a , a c c o rding to its own cri t e ria. Results are
p u blished by OCA/PAC .

5. C o - o p e rat i o n
The Regional Seas Programme is implemented
with the help of the concerned nations. In add i t i o n ,
UNEP also collab o rates with such intern at i o n a l
o rga n i z ations as the UN Economic Commissions
for each regi o n , FAO, I A E A , I O C , I M O,
U N E S C O ’s Man and the Biosphere Progra m m e
( M A B ) , U N D P, U N I D O, W H O, WMO as well as
m a ny others .

CO A S TA L M A N A G E M E N T I N I T I AT I V E S I N KE N YA A N D

ZA N Z I B A R

The signing of the East A f rican Regional Seas
Action Plan in 1985 and, m o re re c e n t ly, t h e
A rusha Resolution on Integrated Coastal Zone
M a n agement in East A f ri c a , signed by six East
A f rican states in 1993, a re evidence of the
i n c reasing importance placed on coastal man-
agement in the East A f rican region. The demon-
s t ration projects in Ke nya and Zanzibar should
c o n t ri bute not only to the sustainable use of
coastal re s o u rces in these countri e s , but also to
the emerging know l e d ge and ex p e rience ava i l-
able to the regi o n .

These projects demonstrate that considerabl e
wo rk , h owever isolated in places, is going on in
A f rica to add ress the land-ocean interfa c e. Th e re
is however little coord i n ation between terre s t ri a l
wo rk and coastal wo rk , even though it is ack n ow l-
e d ged that coastal symptoms are indicat o rs of
land use. It is to bring about this synergy betwe e n
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t e rre s t rial and ocean observation systems that
G TOS and GOOS should cooperate and co-ord i-
n ate their re s e a rch to fulfil those essential objec-
t ives of A genda 21 to info rm on the deve l o p m e n t
p ro c e s s .

In GTO S, CEOS (Committee on Eart h
O b s e rvation Satellites) is rep resented by Dr.
C i l h a r. I note that though satellite monitoring of
coastal zones is a daily routine in developed coun-
t ri e s , s atellite data on A f rican coastlines is some-
wh at scanty.

DATA A C Q U I S I T I O N A N D I N F O R M AT I O N

M A N A G E M E N T

G TOS wo rks cl o s e ly with the Committee on
E a rth Observation Satellites (CEOS). In add i-
t i o n , G TOS has cre ated an allied panel for dat a
acquisition and info rm ation manage m e n t , t h e
Joint Data and Info rm ation Management Pa n e l
(JDIMP). Th rough this panel GTOS offe rs to
h a rmonise data collection through ex p e rt adv i c e
in methodology dat abase establishment and net-
wo rking through GNET.

WH AT N E E D S T O B E D O N E?

In 1993 IGBP initiated the LOICZ (Land Ocean
I n t e raction at the Coastal Zone) programme and
e nu n c i ated a number of Core Projects. A m o n g
the suite of recommended programmes are the
fo l l owing re s e a rch fo c u s e s :

Focus 1
The effects of ch a n ges in ex t e rnal fo rcing of
b o u n d a ry conditions on coastal fl u xe s
- c at chment basin dynamics and delive ry,
- at m o s p h e ric inputs to the coast zo n e,
- ex ch a n ge of energy and matter at the coastal

zo n e, a n d
- d evelopment of coupled models for coastal

s y s t e m s .

Focus 2 
Coastal bioge o m o rp h o l ogy and global ch a n ge
- the role of ecosystems in determining coas-

tal morp h o dynamics under va rying env i ro n-
mental conditions,

-  coastal bioge o m o rp h o l ogical responses to
a n t h ro p ogenic activ i t i e s , a n d

- re c o n s t ruction and prediction of coastal
zone evolution as a consequence of global
ch a n ge.

Focus 3
Carbon fl u xes and trace gas emissions
- cy cling of organic matter within coastal

s y s t e m s ,
-  e s t i m ation of net fl u xes of N2O and CH4,

a n d
- e s t i m ation of global coastal zone emissions

of dimethy s u l p h i d e.

Focus 4
Economic and social impacts of global ch a n ge
in coastal systems
- evolution of coastal systems under diffe re n t

s c e n a rios of global ch a n ge, and 
- e ffects of ch a n ges to coastal systems on

social and economic activ i t i e s .

DE V E L O P M E N T O F I M P R O V E D S T R AT E G I E S

F O R T H E M A N A G E M E N T O F C O A S TA L R E S O U R C E S

You will note that in virt u a l ly all these tasks
t h e re is an explicit need to couple GOOS and
G TOS activities. For example the Miombo
Woodlands project could constru c t ive ly info rm
on coastal zone pro c e s s e s .

At regional and national levels howeve r
t h e re is a pressing need for capacity bu i l d i n g.
S eve ral of the regional coastal projects are
a d m i n i s t e red from outside the continent,
because they are ex t e rn a l ly funded. I would like
to re i t e rate the opinion of the A f rican A c a d e my
of Sciences here that even a small commitment
of GNP to scientific re s e a rch would make a vis-
i ble impact on national scientific re s e a rch
e n d e avo u rs. I hope that one of the outcomes of
this confe rence is a re c o m m e n d ation to the
regions to add an item on the national bu d ge t
committed to env i ronmental re s e a rch .

From outside the continent, I would point
out that GTOS has access to the FAO visiting
re s e a rch e rs progra m m e, wh i ch scientists on
s abb atical could avail themselves of and that



applicants would be re q u i red to wo rk on speci-
fied topics.

CO N S T R A I N T S

I have infe rred ab ove that one of the constra i n t s
to ach i eving the goals of PACSICOM objec-
t ives is local fi n a n c e. However one of the Rio
outcomes is the General Env i ro n m e n t a l
Fa c i l i t y, G E F. These funds are norm a l ly dis-
p e rsed through national financing pro t o c o l s .

The programmes I have outlined ab ove indi-
c ate that there is a community of coastal scien-
tists in A f ri c a , their nu m b e rs va rying by coastal
region. Wh at the confe rence may wish to con-
sider is sectoral as well as regional distri bu t i o n

of technical skills on coastal issues. The estab-
lishment of a register of coastal scientists in the
region would help plan the capacity bu i l d i n g
p ro c e s s .

G O O S- AF R I C A N E E D S

1. gre ater collab o ration among coastal study
gro u p s ,

2. h a rm o n i s ation of data collection, a rch i-
v i n g, re t ri eval and accessibility by re s e a r-
ch e rs ,

3. a GOOS/GTOS Bureau to manage the
regional coord i n at i o n , a n d

4. aggre s s ive capacity building to bri n g
A f rican coastal zone scientists to the sea.
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IN T R O D U C T I O N

The Global Ocean Observing System (GOOS) is
an integrat e d, i n t e rn ational scientifi c a l ly based
system for the co-ord i n ated monitoring and sub-
sequent prediction of env i ronmental and cl i m at i c
ch a n ges nat i o n a l ly, regi o n a l ly and globally. It
i n cludes long-term systematic measurements of
p hy s i c a l , chemical and biological pro p e rties of
the ocean, the analyses and distri bution of dat a
and data products for env i ronmental monitori n g. 

GOOS C O N S I S T S O F F I V E M A I N M O D U L E S: 

- cl i m at e - m o n i t o ri n g, assessment and pre d i c-
t i o n ,

- m a rine living re s o u rces monitoring and
a s s e s s m e n t ,

- coastal zone monitori n g, m a n agement and
d eve l o p m e n t ,

- health of the ocean assessment and pre d i c-
t i o n , a n d

- m a rine meteoro l ogical and oceanograp h i c
s e rv i c e s .

G O O S C O A S TA L M O D U L E

The coastal GOOS module is of immense impor-
tance to A f rica considering the fact that coastal
zone fo rms the socio-economic nerve centre of
the continent. The A f rican coastal area cove rs a
total area of 1,557,533 km2, rep resenting 11.7%
of A f rica. The coastal zone harbours a total pop-
u l ation of 86.34 million people, rep re s e n t i n g
23.81% of the total A f rican population. Coastal
re s o u rces include oil and ga s , non-fuel minera l s ,
fi s h e ry re s o u rces and others. The socio-economic
s t ru c t u re includes industri e s , t o u rist fa c i l i t i e s ,
and residential and commercial facilities. Coastal

h a z a rds like coastal ero s i o n , fl o o d i n g, d e fo re s t a-
t i o n , p o l l u t i o n , s a l t - water intrusion are
w i d e s p read in the coastal zo n e. This is destab i l i s-
ing socio-economic activities in the coastal zo n e.
The five GOOS modules are expected to prov i d e
p roducts like : sea level pre d i c t i o n s , h a rmful alga
bloom analy s e s , c o ral reef pro d u c t ivity determ i-
n at i o n s , a n a lyses of contaminants distri bu t i o n ,
p redictions of sea ice conditions, a n a lyses of
plankton distri bution and va ri ability and global
a n a lyses of va rious pro d u c t ivity indicat o rs .

GOOS products especially the Coastal GOOS
m o d u l e, will be useful to off s h o re oil and ga s
a c t iv i t i e s , fi s h e ri e s , m i n e ral ex t ra c t i o n , p o l l u t i o n
m a n age m e n t , cl i m ate pre d i c t i o n , p o rt operat i o n ,
coastal pro t e c t i o n , ship re - ro u t i n g, t o u rism and
p u blic health. Hence, p redictions and monitori n g
of the state of the coastal seas and oceans fo r
d ays to decades into the future will add seve ra l
p e rc e n t ages to the reve nue of all maritime and
n o n - m a ritime industries in A f ri c a .

G O O S- AF R I C A E L E M E N T S

While developed nations have fo rmed regi o n a l
components of GOOS, the GOOS-Africa concep t
will complement the intern ational nat u re of
G O O S.

Major elements of GOOS-Africa incl u d e :
- data measurement and collection systems,
- data and information management,
- data analysis, modelling and products and
- technical assistance, training and technology

transfer (capacity building).
M a rine data storage and ex ch a n ge fo rm an
i m p o rtant aspect of these elements. Sustainabl e
ex p l o i t ation and management of the re s o u rces in
the marine and coastal areas are heav i ly dep e n-
dent on adequate scientific know l e d ge of the

MARINE DATA AND INFORMATION EXCHANGE IN WEST

AFRICA: AN IMPORTANT ELEMENT OF GOOS-AFRICA

Larry F. Awosika,
Nigerian Institute for Oceanography and Marine Research, Nigeria
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p hy s i c a l , chemical and biological processes in
the ocean and their interactions with adjacent
coastal are a s .

Existing data are not easily ava i l able to regi o n a l
scientists and the intern ational oceanographic com-
munity due to poor storage and inefficient dat a
ex ch a n ge facilities like electronic commu n i c at i o n
systems. The tech n o l ogi c a l ly developed nat i o n s
a l re a dy have existing facilities to make rapid prog-
ress in the implementation of GOOS. Howeve r, t h e
A f rican continent has a lot of ground to cover to
m a ke the GOOS-Africa concept a re a l i t y.

The GOOS-Africa concept defi n i t e ly will have
to deal with the fo l l owing issues with rega rd to
m a rine data and info rm ation systems:
- d ata acquisitions systems,
- d ata analy s i s , s t o rage and ex ch a n ge,
- human re s o u rc e s , i n f ra s t ru c t u re, a n d
- f u n d i n g.

DATA A C Q U I S I T I O N S Y S T E M S

The A f rican region has some institutions with mod-
est re s o u rces for acquiring oceanographic dat a .
These institutions however lack equipment and
re s o u rces comparable to those in developed coun-
t ries. A cat a l ogue of existing equipment and
re s o u rces for conducting re s e a rch and collecting
o c e a n ographic data for the A f rican region will have
to be establ i s h e d. This will ensure the stand-
a rd i s ation and compatibility of methodology fo r
acquisition of oceanographic dat a .

DATA A N A LY S I S

S c i e n t i fic development in the A f rican continent
m o re or less mimics colonial infl u e n c e. This intro d-
uces some difficulty with respect to language, c o m-
mu n i c ation and eventual data analysis compat i b i l-
i t y. Data analyses for the diffe rent GOOS modules
need to be standardised to ensure compat i b i l i t y
with the global GOOS concep t .

DATA S T O R A G E A N D E X C H A N G E

L a rge sets of oceanographic data have been col-
lected in the West A f rica sub-region thro u g h
l o c a l , regional and intern ational progra m m e s .

M a ny of such data are in either manu s c ript or
a n a l ogue fo rms scat t e red in local institutions,
va rious gove rn m e n t a l , n o n - gove rnmental and
United Nations orga n i z ations implementing sev-
e ral marine re l ated projects in the regi o n .

The West A f rican region part i c u l a rly lag s
behind the East A f rican region in storage and
ex ch a n ge of oceanographic data. Th e
RECOSCIX-CEA at the Centre for Ocean-
ographic Research (CRO) Abidjan was set up by
IOC to assist scientists in the region to ex ch a n ge
d ata and info rm ation and as a dispat ch centre
similar to the IOCINCWIO in East A f rica. So
fa r, this centre is yet to take off due to lack of
facilities and funds. Most West A f rican institu-
tions lack electronic commu n i c ation facilities to
i n t e ract with this centre when it becomes fully
o p e rational. Even wh e re electronic commu n i c a-
tion ex i s t s , the cost of operating the commu n i c a-
tion facilities is high and beyond the re a ch of
local institutions and scientists.

HU M A N R E S O U R C E S

The region lacks adequate human re s o u rces fo r
the collection, a n a ly s i s , s t o rage and ex ch a n ge of
o c e a n ographic data. Pilot projects for deve l o p-
ment of human re s o u rces will be needed for the
e ffe c t ive take - o ff of GOOS-Africa. Many
regional and intern ational marine re l ated pro-
jects like Gulf of Guinea LME, and other LME’s
l i ke the Benguela, Somalia and Canary. IOC and
UNEP programmes have human re s o u rc e s
d evelopment components in their progra m m e s .
H owever there is need to co-ord i n ate these
humans re s o u rces programmes that have dat a
m a n agement and ex ch a n ge ingre d i e n t s .

IN F R A S T R U C T U R A L FA C I L I T I E S

Due to the lack of advanced tech n o l ogy, A f ri c a
l ags behind in oceanographic infra s t ru c t u re and
facilities. In most cases, o c e a n ographic re s e a rch
is hampered by lack of equipment; badly
equipped lab o rat o ries and lack of spare part s
even when modern instru m e n t ation are ava i l-
abl e. Provision of infra s t ru c t u ral facilities with
modest oceanographic equipment backed by an
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efficient maintenance programme will be required
for the GOOS-Africa data management and
exchange component.

FUNDING

The implementation of GOOS is almost entire ly
d ependent upon the co-operat ive part i c i p ation of
m a rine observing and re s e a rch centre s , i n d u s-
t ries and non-gove rnmental agencies. Existing
facilities and projects may not be able to accom-
m o d ate the funding re q u i red for the planning
and operations of GOOS-Africa. Hence a special
p rovision for funds must be made to hold a
G O O S - A f rica wo rk s h o p , p rep a re the GOOS-
A f rica strat egy, c o l l at i o n , s t o rage and ex ch a n ge
of data. Towa rds this go a l , a means of ge t t i n g
c e rtain industri e s , financial institutions and other
donor agencies to fund a GOOS-Africa data stor-
age and ex ch a n ge pilot project will be mu ch
n e e d e d.

CONCLUSION

The A f rican continent is pre s e n t ly plagued by a
variety of environmental problems such as coastal
e ro s i o n , fl o o d i n g, p o l l u t i o n , d e fo re s t at i o n , s a l t
water intrusion, loss of biodiversity – to mention a
few. These problems are better addressed through
a holistic ap p ro a ch employing the principle of
Integrated Coastal Area Management.

The principle of Integrated Coastal Zone
M a n agement is usually in response to (1) the
need to protect and pre s e rve thre atened coastal
re s o u rces such as land, wat e r, a i r, scenic and aes-
thetic va l u e s , b e a ch e s , e s t u a ri e s , b a rrier islands,
l agoons etc, and (2) the need to manage the use
of coastal re s o u rces in a rational manner, re s o l ve
use conflicts and stri ke a re a s o n able balance
b e t ween developing and pre s e rving re s o u rc e s .

The following recommendations are meant to
ensure full participation of the West African region
in GOOS activities:

-  An inve n t o ry of existing commu n i c at i o n
systems including equipment in the regi o n
should be undert a ken. The proposed GOOS-
A f rica  ad hoc C o m m i t t e e, in collab o rat i o n
with the Intern ational Oceanographic Dat a
E x ch a n ge and Info rm ation (IODE) regi o n a l
and national co-ord i n at o rs , can be mandat e d
to undert a ke this activ i t y. Such entity will
identify the actual pro blems and seek way s
and means of solving them on a local and
regional basis.

-  A GOOS-Africa wo rkshop was re c o m m e n d e d
for 1999 to develop a GOOS-Africa strat egy
i m p l e m e n t ation plan. 

- R E C O S C I X - C E A : This project has not been
ve ry functional. Effo rts should be made to ge t
this regional IODE project go i n g. 

- To ken financial assistance should be given to
i d e n t i fied institutions to assist them towa rd s
a c q u i ring commu n i c ation equipment and
p aying for connection to the Internet. 

- The A f rican component of the Global Ocean
D ata A rch iving and Rescue (GODAR) should
be initiated to identify and collate histori c a l
d ata ava i l able in the region and other ove rs e a s
institutions for arch iving and re s c u e. 

- Most National Oceanographic Data Centre s
(NODCs) are not operational due to lack of
e ffe c t ive coord i n ation and equipment. Human
c apacity and constant staff turn over are re s u l-
ting in lack of continuity of the progra m m e.
E ffo rts should be made to assist countries in the
region to ensure functional NODCs.

In the past, the A f rican region lagged behind in
the implementation of global oceanographic pro-
jects like TO G A , WOCE and the new ly estab-
lished CLIVAR project. The region cannot
a ffo rd to lag behind the developed wo rld in any
f u t u re global pro j e c t , e s p e c i a l ly the GOOS pro-
ject if the gap between developed and deve l o p-
ing countries is to be bri d ge d. GOOS-Afri c a
should consolidate the fo u n d ations of the new
regime of the ocean in the 21st century.





INTRODUCTION

O b s e rvational systems as well as data acquisit-
i o n , a n a lysis and interp re t ation are an integra l
p a rt of sustainable development issues. Th i s
wo rkshop will define a strat egic fra m ewo rk fo r
the effective use of environmental data for socio-
economic well-being in Africa.

The Global Ocean Observing System (GOOS)
can directly assist Africa in its need for sustain-
able development. GOOS has been defined in
terms of five modules representing categories of
p e rc e ived user interest. Each module has the
potential to contri bute to well-being in A f ri c a
with local pri o rities being applied in
implementation.
1. Climate Module: This can contribute to food

s e c u rity for the countries of A f rica thro u g h
the oceanographic controls of long ra n ge
rainfall forecasts.

2. L iving Marine Resources Module: P ro t e i n
from coastal fisheries is a key component of
food security for the people of Africa.

3. Coastal Module: Up to thirty per cent of the
people of Africa live in the coastal zone and
for them, the coast is a resource.

4. Health of the Ocean Module: It focuses on
the sustainability of the coast as a resource.
The cost of pollution from poor development
and the enhancement of the quality of life of
the people are key issues.

5. Ocean Services Module: It will prov i d e
i m m e d i ate env i ronmental info rm at i o n , h e l-
ping in daily activities by wa rning of
ex t reme events and by development plan-
n i n g.

With its emphasis on environmental observations
for sustainable integrated coastal manage m e n t

(SICOM), GOOS has a relevance to this PACSI-
COM conference as a whole. The sections below
take up the matter of the establishment of GOOS-
Africa its potential benefits and its importance to
SICOM.

WHAT IS NEEDED FOR GOOS-AFRICA?

I start by considering the state of data acquisition
in A f rica. The acquisition of field data in the
sense of long term monitoring lies in the hands of
n ational agencies. This is cert a i n ly the case fo r
re l evant observations in the coastal zo n e. Th e
national agencies then have the responsibility for
ex ch a n ge and storage, a n a lysis and dissemina-
tion. The ability of each national agency to under-
take these tasks effectively will depend upon the
financial means at their disposal and on local pri-
orities for expenditure. However, advantage can
be taken of common regional interests to estab-
lish a stru c t u re to serve many countries. Wh e re
s u ch regional stru c t u res invo l ve marine and
coastal interests they will be candidates fo r
acceptance into GOOS-Africa.

A longstanding example of regional coopera-
tion, which extends over the whole of Africa, is in
the realm of marine meteoro l ogical va ri abl e s ,
wh i ch are ro u t i n e ly collected and disseminat e d
via the Regional Meteoro l ogical Te l e c o m-
mu n i c ation Netwo rk in A f rica. The va ri abl e s
include pressure and winds but can be extended
to marine variables such as sea state, sea surface
t e m p e rat u re (SST) and sea level. Collection
points are usually harbours and airp o rts aro u n d
the coast. The observations are used to prov i d e
fo recasts of maritime we ather and sea state as
well as wa rnings of ex t reme events such as
cy clones for the shipping, fishing and off s h o re

THE DEVELOPMENT OF A GLOBAL OCEAN OBSERVING

SYSTEM FOR AFRICA
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i n d u s t ries and for the navies of the countries of
A f rica. These activities and their extension to
other oceanographic va ri ables will fo rm a nat u ra l
p a rt of the Ocean Services Module of GOOS-
A f ri c a .

S atellite cove rage providing re m o t e ly sensed
m a rine and coastal env i ronmental data is ava i l-
able from operational and re s e a rch satellites in
real-time and delayed-time modes. The cost of
routine operation is high. Sea surface temperat u re
p rovides the obvious ex a m p l e. It is ava i l able in
q u i ck-look and digital fo rm ats. For ex a m p l e,
M e t e o s at gives good temporal but poor spat i a l
resolution whilst the NOAA series gives go o d
s p atial but poor temporal resolution. Wave s ,
colour and altimeter are examples of va ri abl e s
wh i ch can be obtained from re s e a rch sat e l l i t e s .
All these marine env i ronmental observations have
d i rect ap p l i c ations in the GOOS user commu n i t y.
Q u i ck-look fo rm at observations can be pulled
d own dire c t ly from the re l evant satellite by local
equipment. However digital data for subsequent
a n a lysis and interp re t ation re q u i res fo rm i d abl e
i n f ra s t ru c t u re and funding. A gain adva n t age can
be taken of regional initiat ives. The Sat e l l i t e
Ap p l i c ations Centre of the CSIR in South A f ri c a
is contracted to va rious intern ational space age n-
cies and distri butes products in digital fo rm at at a
cost from both operational and re s e a rch sat e l l i t e s .

S atellite cove rage is an example of the incre a s-
ing use of electronic commu n i c ation for the tra n s-
fer of observational data. The necessary infra s-
t ru c t u re backbone and Internet service prov i d e rs
a re slow ly becoming active and re l i able thro u g h-
out A f rica. Initiat ives such as the Wo rld Bank’s
A f rican Vi rtual Unive rsity may also help in the
p rovision of better commu n i c ations. GOOS-
A f rica will be reliant on better commu n i c ations if
it is to be effe c t ive. In the long term , a n a lysis and
d i s s e m i n ation depends on an adequate observa-
tional arch ive. As far as marine data is concern e d,
a regional facility is ava i l able for the sea are a s
a round southern A f rica and beyond in the
S o u t h e rn A f rican Data Centre for Oceanograp hy
(SADCO). Its area of interest focuses on the
s o u t h e rn A f rican region but extends into the wider
A t l a n t i c, Indian and Southern Oceans from 10°N
to 70°S and from 30°W to 70°E. This includes the

sea areas off all the countries of A f rica fro m
S i e rra Leone in the west to Somalia in the east,
the off s h o re islands and extends down to the
A n t a rctic continent. It complements other
regional data centre s , wh i ch also focus into their
own regi o n .

SADCO has holdings from the ocean areas of
70,000 re c o rds of oceanographic station data and
300,0000 re c o rds of data from Vo l u n t a ry
O b s e rving Ships. 

Along the coast of South A f rica it holds
M a rine pollution monitoring re c o rds at ocean out-
falls, 250 time series of currents and SST from
s p e c i fic projects. 

SADCO provides customised products such as
i nve n t o ries of data for selected regions and time
p e riods and histogra m s , roses and pro files of indi-
vidual and aggregated data. Raw data can be sup-
plied to on-line customers through e-mail and ftp. 

The sponsors of SADCO are the South A f ri c a n
gove rnment through the Dep a rtment of
E nv i ronmental A ffa i rs and To u ri s m , the South
A f rican Navy and the Fo u n d ation for Research
D evelopment for the unive rs i t i e s , the Namibian
M i n i s t ry of Fi s h e ries and Marine Resources and
in the private sector, m a rine consultants such as
the CSIR and RACAL Survey. The sponsors are
the principal users of SADCO operating thro u g h-
out southern A f rica and fa rther afi e l d.

In this discussion of the state of data acquisi-
tion storage and dissemination in A f rica. I do not
wish to give the impression that the situation is
s at i s fa c t o ry or in any way comparable to the situ-
ation in the developed wo rl d. I have emphasised
some activities wh i ch are re a s o n ably well estab-
lished and wh i ch could fo rm part of the back b o n e
of GOOS-Africa. The situation in the collection
and storage of data re l evant to sustainable coastal
m a n agement in A f rica for example marine pollu-
tion data is far less re a d i ly ava i l abl e. It is here that
G O O S - A f rica will be needed for the future.

A S T R AT E G I C F R A M E W O R K F O R G O O S- AF R I C A

In order to guarantee the success of GOOS-
A f ri c a , a solid and realistic fo u n d ation needs to
be establ i s h e d. This Wo rkshop can provide the
means to ach i eve this. As this confe rence is con-
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c e rned with sustainable integrated coastal man-
agement some thought should be given to dire c t
ways in wh i ch GOOS-Africa can benefit SICOM
in A f ri c a .

Fi rst of all, I believe that it will be import a n t
to re c ognise that common issues will link coun-
t ries together and that progress will be made if
regional collab o ration is encourage d. Sustainabl e
coastal management is an obvious common issue.
O t h e rs are fi s h i n g, o ff s h o re oil urban deve l o p-
ment and the need for capacity bu i l d i n g.

The underlying imperat ive is urban and
i n d u s t rial development in A f ri c a ’s coastal zo n e
consequent to the bu rgeoning population leve l s .
I n d u s t rial development provides jobs and an
enhancement of socio-economic conditions.
Urban development provides shelter and a better
quality of life. Fi s h e ries and tourism are incre a s-
i n g ly important for food and jobs and lead to the
c o n c ept of the coast as a re s o u rce with inhere n t
va l u e. If this value is to be retained and used fo r
the ongoing benefit of the people present deve l-
opments must not be destru c t ive, as they have
been elsewh e re in the wo rl d. A f rica must benefi t
f rom the ex p e rience of others and embrace sus-
t a i n able integrated coastal manage m e n t .

In all these endeavo u rs the ava i l ability of high
quality re l evant env i ronmental data is essential.
O n ly then can proper planning accompany the
p roposed coastal developments through care f u l ly
c o n s t ructed sensitivity analyses and coastal man-
agement guidelines. A d e q u ate env i ro n m e n t a l
impact legi s l ation is essential to guide deve l o p-
e rs. Mention has alre a dy been made of mari n e
e nv i ronmental observations being used in fo re-
casts to improve the effi c i e n cy of industries oper-
ating along the coast from tourism and mari c u l-
t u re to mining and harbour operations. Th e
avoidance of coastal degra d ation and pollution
with insidious effects on public health also
d epend on proper env i ronmental monitori n g. Th e
link between SICOM and the five modules of
GOOS with particular adap t ation to the regi o n a l
p ro blems of A f rica in GOOS-Africa is cl e a r.

In order to build GOOS-Africa into an effe c-
t ive engine towa rds A f rican adva n c e m e n t , e ffe c-
t ive support in respect of infra s t ru c t u re and
c apacity building is needed. GOOS-Africa as a

regional body can be an influential age n cy fo r
l o bbying gove rn m e n t ’s intern ational donors and
the private sector in this endeavo u r.

My own personal view is that the private sec-
tor is playing an incre a s i n g ly important role in
e n s u ring the benefits of coastal development in
A f rica. I believe that they are willing to be per-
suaded to finance initiat ives such as GOOS-
A f rica. It is the immediate benefits from mari n e
and coastal services wh i ch will cat ch their at t e n-
tion. But many are alre a dy persuaded of the long-
t e rm political adva n t age to be gained from being
the protector rather than the polluter of the
m a rine and coastal env i ro n m e n t .

Fi n a l ly it should be mentioned that the fo rm a-
tion of GOOS-Africa would establish a new
member of the GOOS fa m i ly. The existing mem-
b e rs will welcome the new member in dire c t
ways. Euro-GOOS is influential in the Mediter-
ranean. In turn , Med-GOOS will serve as a strat e-
gic alliance between Euro-GOOS and GOOS-
A f rica. The sponsors of Euro-GOOS are the ve ry
i n t e rn ational industrial consultants and compa-
n i e s , wh i ch are active in the A f rican env i ro n-
ment. It is these members of the private sector
t h at I look to for support for GOOS-Africa wh o
will be persuaded that the development of local
and regional infra s t ru c t u re and ex p e rtise will
b e n e fit not only themselves but also the people
of A f ri c a .

RE C O M M E N D AT I O N S F O R G O O S- AF R I C A

1. Link common national interests in the
m a rine and coastal zone into regional initia-
t ive s , wh i ch can fo rm part of GOOS-Afri c a .

2. Build on existing activities such as those in
m a rine meteoro l ogical services to ex t e n d
into poorly served areas of interest such as
SICOM. 

3. Use GOOS-Africa to lobby gove rn m e n t s ,
donor agencies and the private sector to sup-
p o rt re l evant infra s t ru c t u re and capacity bu i l-
d i n g. 

4. Use Euro-GOOS to active ly invo l ve in
G O O S - A f rica intern ational industrial deve-
lopment companies operating on the coast
and off s h o re of A f ri c a .



CA P I TA L I S I N G O N E X I S T I N G S Y S T E M S

Phase 3 has begun with the cre ation of a GOOS
Initial Observing System (GOOS-IOS), f rom a
number of pre - existing observing systems, e a ch
of wh i ch will continue to serve the group of
clients for wh i ch it was ori gi n a l ly set up. Th e
systems incl u d e : the upper ocean measure m e n t s
of the Ship of Opportunity Programme (SOOP);
the meteoro l ogical observations of the Vo l u n t a ry
O b s e rving Ship (VOS) netwo rk; data from the
fi xed and drifting bu oys co-ord i n ated by the
D ata Buoy Cooperating Panel (DBCP); dat a
f rom the bu oys of the Tropical A t m o s p h e re
Ocean (TAO) array set up to monitor El Niño
events in the equat o rial Pa c i fic; the tide ga u ge
d ata from the Global Sea Level Observ i n g
System (GLOSS); data from the Global
Te m p e rat u re and Salinity Pro file Progra m m e
(GTSPP); info rm ation from the Global Cora l
Reef Monitoring Netwo rk (GCRMN); and com-
mu n i c ation through the Internet and the Global
Te l e c o m mu n i c ations System (GTS) of the
W M O. Data from these systems are supple-
mented by global cove rage of the surface skin of
the ocean from sat e l l i t e s , though none of these is
o p e rational. Calibration and va l i d ation of sat e l-
lite data relies on ocean surface observat i o n s
f rom the GOOS Initial Observing System, a n d
the success of ocean fo recasts made by nu m e ri-
cal models relies on the integration of re m o t e ly -
sensed data from satellites with observations of

the ocean’s surface and subsurface that cannot
be made from space.

At this time, ap a rt from the GCRMN, t h e s e
m e a s u ring systems are concerned pri m a ri ly with
p hysical observations. Howeve r, c o n s i d e ration is
n ow being given to wh at chemical and biologi c a l
i n fo rm ation is re q u i red and how to integrate it
with physical data. Living marine re s o u rces ex i s t
m o s t ly in the coastal zo n e, but the monitori n g
re q u i rements for living re s o u rces and coastal
seas remain under development. The ch a l l e n ge is
to develop a high quality, i n t egrated ap p ro a ch to
coastal monitoring and fo re c a s t i n g, taking into
c o n s i d e ration the needs of re s o u rce manage rs .
Examples of existing observing systems cur-
re n t ly under consideration include the Harm f u l
A l gal Bloom (HAB) programme of the IOC; the
i n t e rn ational Mussel Wat ch programme; the
M a rine Pollution and Monitoring Progra m m e
(MARPOLMON); and the Continuous Plankton
R e c o rder (CPR) progra m m e.

FU L L-S C A L E D E V E L O P M E N T

Phase 4 will be developed over the next 10-15
ye a rs. It will invo l ve continued integration of
other components like those mentioned ab ove,
i n cluding new systems, with eve ry attempt to
e n l a rge the ra n ge of va ri ables to include ch e m i-
cal and biological ones pertaining to the man-
agement of sustainable healthy coasts, i n cl u d i n g
l iving marine re s o u rces and ecosystems.
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INFRASTRUCTURE: THE INSTITUTIONS IN PLACE

Th e re are three main marine data acquisition
institutions in Egypt:
- The Dep a rtment of Oceanograp hy, A l ex-

andria.
- The National Institute of Oceanography and

Fisheries, Alexandria and Suez.
- The Institute of Coastal Research , A l ex-

andria.
In the Red Sea, PERSGA, the Programme for the
E nv i ronment of the Red Sea and Gulf of A d e n
rep resents the Regional Orga n i s ation fo r
Cooperation and coordination between the coun-
t ries of the Region in the fra m ewo rk of the
Je ddah Convention. Its secre t a ri at is in Je dd a h ,
Saudi Arabia.

DATA ACQUISITION

Red Sea
Several monitoring programmes can be found in
the Red Sea with the support of GEF and other
funding agencies. GEF supports the fo l l ow i n g
programmes:
- Eritrea: A preliminary feasibility study of a

p rogramme on “ C o n s e rving Coral Reefs in
the Red Sea”,

- Ye m e n : P rogramme on “ Protection of the
Marine Ecosystem in the Red Sea” and

- Egypt: Programme on “The Red Sea Coastal
and Marine Resources Management Plan”.

In the Red Sea and Gulf of Aqaba, the so-called
“Red Sea Programme” (RSP) is funded and spon-
sored by a German Agency (BMBF) with partic-
ipation of Egypt, Israel, Jordan and Palestine. The
RSP encompasses seven re s e a rch pro j e c t s ,
i n cluding a sea-going programme dealing with
the physical and chemical properties of the phy-

toplankton biomass, and a programme on the
physio-ecology of the blooms of the blue-green
alga Trichodesmium.

There is a fruitful on-the-job capacity build-
ing activity in the GEF programme in Egy p t ,
encompassing a large number of junior scientists.
Capacity building in the RSP is very limited.

The IOC convened a Workshop in Jeddah in
October 1995 on “ O c e a n ographic Input to the
Integrated Coastal Zone Management in the Red
Sea and Gulf of Aden”. The workshop dealt with
issues such as oil pollution and the impacts of
urban and tourism development. The Wo rk s h o p
agreed on an Action Plan for the Red Sea.

Eastern Mediterranean
Th e re is a continuous data acquisition activ i t y
t h rough MSc and PhD re s e a rch projects. Th ey
deal with a variety of aspects such as the level of
pollutants in diffe rent compartments in the
coastal zone, the fluxes from land-based sources,
the impacts on benthic and pelagic systems,
coastal morphodynamics, the physical and chem-
ical processes. It is to be noted that the dat a
acquisition programmes are usually restricted in
time to one year and that no quality assurance is
p e r fo rm e d. Th ey remain large ly in manu s c ri p t
form and are not communicated to any database.

DATA BASES AND DATA EXCHANGE

There are several databases:
- The National Oceanographic Data Base (in

the NODC).
- The GEF Project’s Data Bases from the Red

Sea.
- The Oil Contingency Programme Data Base.
- The Data Base of the Egyptian En-

vironmental Affairs Agency.

DATA ACQUISITION AND INFORMATION SYSTEMS

IN THE EASTERN MEDITERRANEAN AND RED SEAS

Yousef Halim,
Faculty of Science, University of Alexandria, Egypt
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It is to be noted that : the NODC, faced with
the reluctance of re s e a rch e rs and institutions to
c o m mu n i c ate their dat a , has been unable to carry
out a national programme for data collection. It
has produced a Climat o l ogical Atlas of the
M e d i t e rranean Sea based on 24,000 stations in
the Mediterranean since 1910. Th e re is no com-
mu n i c ation between the diffe rent dat abases and
not even in between the GEF projects in the Red
S e a .

PR O P O S A L S F O R A S T R AT E G Y F O R G O O S - AF R I C A

I n s t i t u t i o n a l
Expected benefi t s
Behind the rationale for the part i c i p ation of the
c o u n t ries of A f rica is the conviction that the con-
tinent will derive a multiplicity of benefits fro m
c o o p e ration with this global system. Such bene-
fits incl u d e :
- The building of technical and educat i o n a l

c apacity in the countries of the continent to
a l l ow them to develop the human re s o u rc e s
needed to acquire info rm ation and “ p ro d-
u c t s ” for their own socio-economic pur-
p o s e s .

- The ge n e ration of data and products that can
be applied for the sustained use and the pre-
s e rvation of their marine and oceanic
e nv i ro n m e n t .

- To improve their ability to provide fo o d
s e c u rity for their people through the sustai-

n able management of their re n ewabl e
re s o u rc e s .

- The ability to predict cl i m ate ch a n ge s , t h e i r
a s s o c i ated ex t reme events and their impacts
on the coastal zo n e.

l. It is proposed that an IOC sub-commission
be established for GOOS-Africa analogo u s
to the NearGOOS sub-commission.

2. E s t ablishment of national and regional coor-
d i n ation Committees to act as manage m e n t
bodies to monitor the operation of the sys-
t e m , to further the implementation of the
plans and to advise the part i c i p ating coun-
t ri e s .

3. E s t ablishment of national and regional dat a
c e n t res wh e re needed and to support those
a l re a dy in place. The ex ch a n ge mech a n i s m s
and the fo rm ats will be agreed upon.

D ata acquisition
l. Enhancement and upgrading of the stru c-

t u res in place.
2. A greement on an initial set of basic va ri abl e s

to be monitored and on an incremental pro-
gra m m e. 

3. C o l l e c t i o n , assessment and sifting of ava i-
l able data and info rm at i o n .

4. A greement on data quality assura n c e
p ro c e d u res incl u d i n g :
-  I n t e rc a l i b ration exe rc i s e s .
- Training wo rkshops and capacity bu i l-

ding progra m m e s .
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IN T R O D U C T I O N

In the GOOS (Global Ocean Observ i n g
System) Strat egic Plan it is env i s aged that
GOOS “will depend almost entire ly upon the
c o - o p e rat ive part i c i p ation of national mari n e
o b s e rving and re s e a rch age n c i e s , i n d u s t ries and
n o n - gove rnmental orga n i z at i o n s ” .

This paper outlines some of the data collec-
tion and management effo rts by institutions in
the West A f rican Region (from Morocco to
E q u at o rial Guinea, i . e. the area ap p rox i m at e ly
c ove red by the FAO Fi s h e ries Committee fo r
the Eastern Central A t l a n t i c, CECAF) and their
p o s s i ble utilisation in GOOS.

IN F O R M AT I O N S Y S T E M I N R E L AT I O N T O L I V I N G

M A R I N E R E S O U R C E S: STAT E O F D ATA

A N D R E S S O U R C E S

In many of the States in the We s t e rn A f ri c a n
regi o n , t h e re are re s e a rch institutes ch a rged pri-
m a ri ly with the study of oceanograp hy and fi s h-
e ries. Examples are the Institut Scientifique de
P ê che Maritime (Moro c c o ) , C e n t re National de
R e ch e rches Océanographiques et des Pêch e s ,
( M a u ri t a n i a ) , and Centre de Rech e rch e
O c é a n ographique Dakar- Th i a roye (Senega l ) ,
C e n t re des Rech e rches Océanologiques (Côte
d ’ I vo i re ) , the Marine Fi s h e ries Research
D ivision (Ghana) and the Nige rian Institute fo r
O c e a n ograp hy and Marine Research (Nige ri a ) .
Wh e re there are no such institutions, d ata col-
lection and some aspects of re s e a rch are carri e d
out in unive rsity dep a rtments (e. g. Sierra
Leone) or Fi s h e ries Dep a rtments (e. g. Th e
Gambia and Togo ) .

P ri m a ry data collection and manage m e n t
could either be the sole responsibility of a
re s e a rch institute as in Ghana (Ko ra n t e n g,
1 9 8 9 ) , or a number of institutions (re s e a rch ,
fi s h e ries administration etc.) as in Mauri t a n i a ,
( M a u s , 1 9 9 7 ) .

M a rine re s e a rch activities in the regi o n
wh i ch could be of re l evance to GOOS incl u d e
o b s e rvation of physical processes in the coastal
a rea (e. g. sea surface temperat u re, salinity etc),
s t u dy of pro files of water masses, p ri m a ry and
s e c o n d a ry pro d u c t ivity and remote sensing of
o c e a n ographic para m e t e rs (e. g. surface temper-
at u re and ocean colour). Other activities are
t rawling and acoustic surveys for the assess-
ment of fi s h e ry re s o u rces and cat ches assess-
ment. Although most of these activities are
n ational in ch a ra c t e r, t h e re is a limited level of
s u b - regional collab o ration in these re s e a rch and
d ata collection effo rts (e. g. in countries of the
Commission Sous-regionale des Pêch e s , C S R P
i . e. Mauritania to Guinea and in the we s t e rn
Gulf of Guinea, i . e. Côte d’Ivo i re to the
R ep u blic of Benin).

M a n agement (pro c e s s i n g, a rch ival and
re t ri eva l ) , d i s s e m i n ation and utilisation of the
d ata pose serious pro blems in many of the
c o u n t ries. In the regi o n , t h e re are diffe rent lev-
els of competence needed in these activ i t i e s .
Wh e reas some of the countries (e. g. Moro c c o ,
S e n egal) have elab o rate data management sys-
tems including fi s h e ries dat ab a s e s , o t h e rs (e. g.
Togo , Benin) do not have the capacity in this
respect. It ap p e a rs that the level of competence
and ava i l ability of mat e rial re s o u rces depend on
the importance of the fi s h e ry sector in the
n ational economy. In recent ye a rs , m a ny coun-

DATA FOR SICOM IN WESTERN AFRICA:
REGIONAL/SUB-REGIONAL MARINE DATA AND INFORMATION

COLLECTING PROCESSING SYSTEMS

Kwame A. Koranteng,
Marine Fisheries Research Division, Tema, Ghana
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t ries in the region facing financial diffi c u l t i e s ,
h ave had to reduce their capacity for collecting
and analysing oceanographic and fi s h e ries dat a
and also for manpower training for such activ i-
ties (Nauen et al. 1996).

I n a d e q u ate commu n i c ation links betwe e n
institutions hinder the dissemination and shar-
ing of info rm ation between States (Nauen et al.
1996) and even within States (Maus, 1 9 9 7 ) .
P re s e n t ly, no elab o rate dat abases of regional or
s u b - regional nat u re exist in the West A f ri c a n
region. Initiat ive for the establishment of such a
system was taken by the Ministerial Confe re n c e
for Fi s h e ries Cooperation between Stat e s
B o rd e ring the Atlantic Ocean (Anon, 1993). To
d at e, the intended pro d u c t , a regional mari t i m e
d at abase (BDRM) has not mat e rialised but the
d evelopment of a Fi s h e ries Info rm ation and
A n a lysis (FIAS) wh i ch includes a prototype of
the BDRM is re c e iving attention in the CSRP
a rea (McGlade and Nauen, 1 9 9 4 ) .

WH AT I S N E E D E D F O R G O O S- AF R I C A?

C o - o rd i n ated and sustained data collection is a
p ro blem in many States in the region. Ava i l abl e
d ata are usually frag m e n t a ry and/or are pre-
sented in a fo rm at unsuitable for serious analy-
sis of such data. Often, the time series of data is
either too short or rather incomplete. Eve n
wh e re pertinent info rm ation ex i s t s , these are
often not thoro u g h ly analy s e d. Initially, t h e
e ffo rts of GOOS could be directed at “ m o p p i n g
u p ” all such data and making them usable and
useful for public or private planning and deci-
s i o n - m a k i n g. This initial exe rcise wh i ch needs
to be carried out with collab o rating institutions
in the region will lead to the identifi c ation of
the types of info rm ation that States are cap abl e
of collecting using their own re s o u rces. Th e
d ata could then be organised in suitabl e
d at abases for GOOS wo rking groups and be
made accessible to all collab o rating institutions
and the scientific commu n i t y. Marine scientists
in the region have relied on ex t e rn a l ly pro d u c e d
d at abases like the Compre h e n s ive Ocean
A t m o s p h e re Data Sets, C OADS (Wo o d ru ff et
al.; 1987).

The question of identifying or defining effe c t ive
l i n k ages between data sources and coastal manage-
ment issues has fe at u red pro m i n e n t ly in the age n d a
of seve ral scientific gat h e rings in the West A f ri c a n
region (e. g. see Ko ra n t e n g, 1993; A n o n , 1 9 9 3 ;
McGlade and Nauen, 1994). Basic infra s t ru c t u re
( e. g. for acquiring re m o t e ly-sensed data) is lack i n g
in many countries in the region even though a go o d
number of scientists of the region have re c e ive d
t raining in this field of ex p e rt i s e. Such scientists
could be identified and their institutions stre n g t h-
ened to contri bute to GOOS progra m m e s .

G iven the pre c a rious situation of the economies
of many of the countries in the regi o n , i n cl u d i n g
those undergoing stru c t u ral adjustment, it is obv i-
ous that initially, funding for GOOS-Africa has to
be sought mainly from outside the continent. One
ap p ro a ch would be to incorp o rate GOOS activ i t i e s
in GEF-assisted large marine ecosystem (LME)
p ro j e c t s , e s p e c i a l ly those in a prep a rat o ry phase.
For the moment close links could be fo rged with
o p e rational GEF projects like the Gulf of Guinea
LME pro j e c t .

A possible way of seeking effe c t ive invo l ve-
ment of decision-make rs is to identify co-ord i n at-
ing and focal point institutions in part i c i p at i n g
c o u n t ries. The Gulf of Guinea LME project uses
s u ch an ap p ro a ch. In recent ye a rs , it ap p e a rs that
donor agencies give more consideration to pro j e c t s
of regional or sub-regional nat u re than nat i o n a l
ones. GOOS-Africa could assist sub-regi o n a l
groupings to fo rmu l ate GOOS-re l ated re s e a rch and
m o n i t o ring activities that could be presented to
donor agencies for consideration. One such pro j e c t
could be identifying some existing re s e a rch institu-
tions and equipping them to serve as regional cen-
t res of excellence dedicated to specific ocean mon-
i t o ring activities. In this way ex p e rtise and
equipment could be share d, d ata collection wo u l d
be co-ord i n ated and complementary thus avo i d i n g
d u p l i c ation of effo rt s .

WH AT C A N B E A C H I E V E D? 
WH AT A R E T H E B E N E F I T S?

P ro s p e c t ive benefits of GOOS are nu m e ro u s
both in the short and long terms. In the We s t
A f rican regi o n , e s p e c i a l ly the countries in the
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n o rt h , fishing is an important component of the
n ational economy. The upwelling that occurs in
the region (almost permanent in the north and
seasonal in the south) holds the key to the
n at u re and condition of fi s h e ry re s o u rces in the
regi o n , e s p e c i a l ly of pelagic re s o u rc e s .
Th e re fo re, o b s e rvation systems, wh i ch wo u l d
fa c i l i t ate the fo recasting and monitoring of
u p welling conditions (i.e. onset, d u ration and
intensity) will be beneficial to the manage m e n t
of the fi s h e ries. A regional or sub-regional co-
o rd i n ated observational system will contri bu t e
gre at ly to the understanding of a phenomenon
t h at occurs on such a large scale as the
u p we l l i n g.

N e a rs h o re pro c e s s e s , l i ke fre s h water input
to the sea from rive rs , ra i n fall and pollution also
h ave ap p re c i able influence on ocean cl i m at e
and dynamics of marine re s o u rces (Ko ra n t e n g,
1998). The tudy of re l evant para m e t e rs in this
a rea can be ach i eved through GOOS.

RE C O M M E N D AT I O N S

a) An inve n t o ry of existing re l evant data may
be undert a ken as a GOOS-Africa activ i t y.

b) To be able to part i c i p ate effe c t ive ly in
G O O S - A f ri c a , c o u n t ries could be assisted
to fo rmu l ate regional or sub-regional pro-
jects that could be presented to donor coun-
t ries and orga n i z at i o n s .

c) E s t ablishment of sub-regional observat o-
ries and centres of excellence in oceano-
graphic and marine re s e a rch .

d) N e t wo rk i n g.
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The part i c i p ation of eastern A f rican countries in
global oceanographic programmes like the
Tropical Ocean and Global A t m o s p h e re (TO G A ) ,
and the Wo rld Ocean Circ u l ation Experi m e n t
( WO C E ) , has been hampered by limited cap a c i t y
for re s e a rch in physical oceanograp hy and mari n e
m e t e o ro l ogy. The netwo rk of tide ga u ges installed
with assistance from the Unive rsity of Hawa i i ,
within the fra m ewo rk of the TOGA progra m m e, i s
the best-developed ocean-observing netwo rk in
the region. In recent ye a rs seve ral bilat e ra l ,
regional and mu l t i l at e ral initiat ives have been
a rra n ged to try and develop capacity through both
m a n p ower training and the provision of equip-
ment. The biological and fi s h e ries sciences, in par-
ticular have benefited substantially, f rom these ini-
t i at ives. Howeve r, a lot still remains to be done to
e n s u re ava i l ability of a critical mass of scientists
and technicians wh i ch will enable the region to
d evelop an ocean observing system, and part i c i-
p ate meaningfully in global oceanographic pro-
gra m m e s .

IN T R O D U C T I O N

S u s t a i n able development of our nat u ral re s o u rc e s
is hampered by our inability to detect emergi n g
e nv i ronmental pro blems at an early stage wh e n
remedial measures are still possibl e. This inade-
q u a cy is more pronounced in the marine env i ro n-
ment. But our know l e d ge of the ocean, a n d
h u m a n i t y ’s impact on it is only now beginning to
re c ognise the complexity and interd ependence of
all aspects of the system.

The conventions (Fra m ewo rk Convention on
C l i m ate Change, and Convention on Biologi c a l
D ive rsity) wh i ch we re signed at United Nat i o n s
C o n fe rence on the Env i ronment and Deve l o p m e n t ,
held in Brazil in 1992, commit us to establish an

a d e q u ate observing system for understanding and
m o n i t o ring ch a n ge. Improved know l e d ge and pre-
d i c t ive cap abilities will be the basis for more
e ffe c t ive and sustained use of the marine env i ro n-
m e n t , with the associated economic benefi t s .
These will depend on the existence of a re l i abl e
ocean observing system.

TH E E A S T E R N AF R I C A N C O U N T R I E S

The eastern A f rican marine regions includes the
coastal and the oceanic water between 11°54’’
N o rth and 28°30’’ South (the latitude of the south-
e rn coral communities of Map u t a l a n d, S o u t h
A f rica) and extends from the coast of A f rica to 65°
East. The states of the region are Somalia, Ke nya ,
Ta n z a n i a , Mozambique and South A f rica along the
mainland coast, and the island States of Comoro s ,
S ey ch e l l e s , M a u ri t i u s , M a d aga s c a r, M ayotte and
La Reunion (Fra n c e ) , and the Chagos A rch i p e l ago
(a British Indian Ocean Te rri t o ry). 

The region is cove red by the Intergove rn m e n t a l
O c e a n ographic Commission’s Regional Com-
mittee for the co-operat ive Inve s t i gation in the
N o rth and Central We s t e rn Indian Ocean
( I O C I N C W I O ) , and is also re fe rred to as the
We s t e rn Indian Ocean region. The region is the
scene of some interesting oceanic pro c e s s e s .
These include the seasonally ch a n ging Somali
C u rre n t , the East A f rican Coastal Curre n t , t h e
E q u at o rial Counter Curre n t s , and the Mozambique
C u rrent. Their behaviour is cl o s e ly linked to that
of the monsoon winds, wh i ch reve rse dire c t i o n s
s e a s o n a l ly, thus making the response of the Indian
Ocean circ u l ation marke d ly diffe rent from the
o c e a n s .

The coastal areas in the region are getting more
attention due to development of tourism and other
i n d u s t ries. The importance of the coastal are a s ,

CAPACITY BUILDING FOR GOOS: DEVELOPMENT NEEDS

AND REQUIREMENTS FOR EASTERN AFRICA

Ezekiel Okemwa and Mika Odido,
Kenya Marine Fisheries Research Institute, Mombasa, Kenya
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and the need to understand the behaviour of the
o c e a n , and the lat t e r ’s interaction with the land and
at m o s p h e re is now re c ognised by the coastal stat e s .
H oweve r, the high cost of facilities re q u i red fo r
o c e a n ographic re s e a rch (e. g. re s e a rch vessels and
equipment) coupled with the short age of tra i n e d
p e rsonnel has hampered the development of this
fi e l d. Wh e reas fi s h e ries re s e a rch and manage m e n t
c ap abilities of the countries of the region have been
d eveloped over the past few ye a rs , the deve l o p m e n t
of the capacity for physical oceanographic and
m a rine meteoro l ogical re s e a rch has been re l at ive ly
s l ow. This is because, u n l i ke fi s h e ri e s , the benefi t s
of oceanographic re s e a rch are not immediat e ly
o bv i o u s .

G O O S A N D R E L AT E D A C T I V I T I E S I N T H E E A S T E R N

AF R I C A N R E G I O N

The Global Ocean Observing System (GOOS) will
e n s u re global, p e rm a n e n t , s y s t e m atic observat i o n s
needed fo r : fo recasting cl i m ate va ri ability and
ch a n ge; assessing the health or state of the mari n e
e nv i ronment and its re s o u rc e s , i n cluding the coastal
zone; and supporting an improved decision-making
and management process. GOOS will be estab-
lished by Member States of the Intergove rn m e n t a l
O c e a n ographic Commission (IOC), and imple-
mented through nat i o n a l ly owned and operat e d
facilities and services. GOOS will, as far as possi-
bl e, build on existing activ i t i e s , bodies and pro-
grammes of the IOC and Wo rld Meteoro l ogi c a l
O rga n i s ation (WMO).

GL O B A L SE A LE V E L SY S T E M

The IOC ap p roved a plan for development of a
Global Sea Level Observing System (GLOSS) in
1985. GLOSS consists of a netwo rk of sea leve l
m e a s u ring stations. These provide high quality
s t a n d a rdised data from wh i ch va l u able sea leve l
p roducts are produced both for intern ational and
regional re s e a rch programmes and for pra c t i c a l
ap p l i c ations at a national level. GLOSS also pro-
vides useful info rm ation on sea level va ri at i o n s
re l ated to cl i m ate ch a n ge. Under the GLOSS pro-
gra m m e, s eventeen sites we re proposed for the
IOCINCWIO regional wo rkshop on Causes and

Consequences of Sea Level Changes on the
We s t e rn Indian Ocean Coasts and Islands, held in
Mombasa in 1991. The wo rkshop re c o m m e n d e d
the establishment of 15 ex t ra sites that we re of
n ational or regional import a n c e.

The TOGA Sea Level Centre, in collab o rat i o n
with the Unive rsity of Hawa i i , has assisted in the
i n s t a l l ation and maintenance of a number of sea
l evel stations in the region since 1986. Th e
Pe rmanent Service for Mean Sea Level in the
United Kingdom has provided basic training fo r
some technicians from the region. Th e re is a need to
rev i ew the status of the sea level observing netwo rk
in the regi o n , the ach i evements of the progra m m e,
s h o rt falls as well as measures wh i ch should be
t a ken not only to ensure that the stations operat e,
but also to complete the proposed regional netwo rk .

I O C , t ogether with the United Nat i o n s
E nv i ronment Programme (UNEP) and The Wo rl d
M e t e o ro l ogical Orga n i s ation (WMO), h ave
l a u n ched a Pilot A c t ivity on Sea Level Changes and
A s s o c i ated Coastal Impacts in the Indian Ocean.
The activities of this project will incl u d e : (i) ove r-
seeing/assisting in data collection and data tra n s-
mission in collab o ration with ap p ro p ri ate nat i o n a l
agencies; (ii) data storage and analysis aimed at
u n d e rstanding the dat a , and products useful fo r
coastal management. A training course on analy s i s
of sea level dat a , i n cluding tide prediction was held
at the National Institute of Oceanograp hy, G o a ,
I n d i a , at the end of 1995 within the fra m ewo rk of
this pro j e c t .

IN T E R N AT I O N A L OC E A N O G R A P H I C DATA

A N D IN F O R M AT I O N EX C H A N G E (IODE) 

The part i c i p ation of eastern A f rican countries in the
IODE programmes is minimal. Ke nya and South
A f rica have established National Oceanograp h i c
D ata Centres (NODCs), while Tanzania has had a
D e s i g n ated National A ge n cy (DNA) for oceano-
graphic data management. However this DNA has
not been active. Th e re are no other oceanograp h i c
d ata centres in the regi o n .

The need to develop capacity in the collection,
a n a lysis and distri bution of data and info rm at i o n
f rom the oceans and all seas was one of the compo-
nents of Chapter 17 of A genda 21. This was to be
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done through strengthening of national scientifi c
c ap abilities for data collection and analy s i s , c re at i o n
of national dat ab a s e s , linking of these dat abases to
existing data and info rm ation services and mech a-
nisms and cooperation with a view to the ex ch a n ge
of info rm ation and its storage and arch iving thro u g h
global and regional data centres. This strat egy is per-
fe c t ly in line with the IODE progra m m e :
- Adhere to the IODE data management proce-

dures and ensure the use of standard methods
for data collection and storage in the region.

- E n s u re access of scientists in the region to
data sets not located in the region including
satellite data sets.

- D evelop and disseminate data products fo r
the benefit of scientists and policy makers in
the region.

- E s t ablish ex ch a n ge of data and info rm at i o n
with the Wo rld Data Centre (WDC)
Oceanography.

TROPICAL OCEAN AND GLOBAL ATMOSPHERE

(TOGA) AND WORLD OCEAN CIRCULATION

EXPERIMENT (WOCE)

In 1985, the World Climate Research Programme
(WCRP) initiated the ten-year TOGA Programme
to study inter-annual variability driven by the cou-
pled tropical ocean and global atmosphere system.
WOCE was launched as a WCRP Programme to
s t u dy the circ u l ation of the global ocean that so
forcefully influences the behaviour of the global
climate system on long time scales. The principal
o b s e rvation phase of WOCE began in 1990 and
was concluded in 1997. The TOGA and the
WOCE programmes rep resent a major contri bu-
tion to our understanding of the World Ocean and
the ocean-atmosphere coupling.

C e n t res and groups have been established in
several countries worldwide to analyse and inter-
pret the data. In the IOCINCWIO region, little has
been done in this rega rd, though scientists fro m
the region have part i c i p ated in some of the
research cruises within these programmes. Factors
c o n t ri buting to this incl u d e : l a ck of facilities fo r
data collection, limited access to data collected by
other groups within the programme, lack of skills
for analysing and interpreting the data.

D u ring the third session of IOCINCWIO
( M a u ri t i u s , 14-18 December 1992) the Regi o n a l
Committee noted that with rega rd to ocean
dynamics and climate:
“That the region’s capabilities to interpret and use
the results from large-scale ex p e riments like
TOGA and WOCE are ve ry limited. Th e re is a
need to enhance this cap ability and train human
re s o u rces to both use the data and interp ret the
results so as to provide advice on actions to the
governments...”

Two measures were proposed to remedy this:
- The data can be delivered to Member States

t h rough the RECOSCIX-WIO Dispat ch
Centre where relevant facilities exist.

- A regional workshop should be organised to
consider the results of the TOGA and WOCE
ex p e ri m e n t s , to assess the level of part i-
cipation of the countries of the region in the
TOGA and WOCE progra m m e s , to identify
gaps in data collection wh i ch need to be
a dd ressed by local data collection, to re l at e
the TOGA and WOCE results to regi o n a l
needs; to advise on the continuation of TOGA
programmes in the region (e.g. sea level net-
wo rk) at the end of the progra m m e, and to
advise on strategies for participation in other
related programmes, especially GOOS.

INSTITUT DE RECHERCHE POUR LE DÉVELOPPEMENT

(IRD, FRANCE)

IRD (formerly ORSTOM) has set up four oceano-
graphic databases for the Indian Ocean by gather-
i n g, va l i d ating and compiling, into standard fo r-
mats, oceanic measurements collected by different
institutions. These are:
- O c e a n ographic cruise measure m e n t s , c o n s-

isting of hydrographic stations of the oceano-
graphic cruises carried out in the We s t e rn
Indian Ocean from 1906.

- Vertical profiles of sea temperature, contain-
ing extracts of temperature from oceanogra-
phic cruise measurements – BT, XBT and
CTD cats.

- Sea surface parameters, containing ship data
t ransmitted through the meteoro l ogical net-
wo rk , f rom tuna purse seiners , f rom log



sheets and specific fo rms filled by ship mas-
t e rs , water samples taken by observe rs on
b o a rd purse seiners and analysed at an IRD
l ab o rat o ry.

-  Remote sensing satellite measure m e n t s . A
s atellite re c e iving and processing stat i o n
was set up in Reunion under a progra m m e
named “ S u rvey of Env i ronment Assisted by
S at e l l i t e ” in 1989. It arch ives and pro c e s s e s
h i g h - resolution data from NOAA and ERS-1
s atellites. IRD also maintains a netwo rk of
ocean temperat u re observation stations on
the fo l l owing islands: C o m o ro s , M a d aga s-
c a r, M a u ri t i u s , S ey chelles and Reunion.

BI O D I V E R S I T Y P R O G R A M M E

The Eastern A f rica Regional Office of the Wo rl d
C o n s e rvation Union (IUCN) initiated the Eastern
A f rica Marine and Coastal Conservation Pro-
gramme in order to cat a lyse a We s t e rn Indian
Ocean marine biodive rsity programme that
would comprise initiat ives in coral re e f s , t h re at-
ened species, m a rine protected areas and
i n t egrated coastal zone management. IUCN has
also collab o rated with seve ral national institu-
tions and intern at i o n a l / i n t e rgove rnmental age n-
cies to implement progra m m e s , wh i ch incl u d e
m a rine data management in the regi o n .

CO A S TA L A N D M A R I N E E N V I R O N M E N T R E S O U R C E

D ATA B A S E A N D AT L A S P R O J E C T

The Eastern A f rican Coastal and Mari n e
E nv i ronment Resource Dat abase and Atlas is a
p roject coord i n ated and funded by the Regi o n a l
Seas Programme of UNEP, with support fro m
the leading institutions in the region and the
B e l gian Gove rnment. Designed to enhance the
a ch i evement of the main objectives of the
E a s t e rn A f rican Action Plan, the task of the pro-
ject is to collate existing info rm ation on nat u ra l
re s o u rc e s , and to summarise this in country map
sheets. Info rm ation re l evant to the country will
be stored in a ge ographic info rm ation system
(GIS) dat ab a s e, a l l owing regular updating and
handling of queries from regional and nat i o n a l
i n s t i t u t i o n s .

The individual country sheets will be bound
t ogether in the Regional Resources Atlas fo r
E a s t e rn A f rica at a later stage. Wo rk on the
Ke nyan part is completed. The other country
c o n t ri butions will be completed by end of 1998.

EA S T E R N AF R I C A N A C T I O N P L A N P R O J E C T S:
E A F 5 / 6

The Eastern Africa Action Plan, developed in the
e a rly 1980’s and adopted by rep re s e n t at ives of
countries of the region in 1985, provided several
a c t ivities and actions aimed at improving the
m a n agement of the marine env i ronment and
resources in countries of the region. Programmes
initiated within the framework of the action plan
i n clude EAF5 – Protection and management of
the marine and coastal areas of Eastern A f ri c a n
Region, and EAF6 – Assessment and control of
pollution in the coastal marine env i ro n m e n t .
Training on GIS and coastal zone manage m e n t
has been provided to institutions in all countries
of the region. Equipment (computers and digitiz-
e rs) has also been provided to some of the ins-
titutions for developing coastal re s o u rc e s
databases.

RE G I O N A L C E N T R E F O R S E RV I C E S I N S U RV E Y I N G,
M A P P I N G A N D R E M O T E S E N S I N G

The centre started to operate in 1975. It is an
i n t e rgove rnmental institution operating under
the auspices of United Nations Economic Com-
mission for A f rica and the Orga n i s ation of
A f rican Unity. It serves the fo l l owing twe n t y -
t wo countries in the sub-regi o n : B o t swa n a ,
B u ru n d i , C o m o ro s , D j i b o u t i , E ri t re a , E t h i o p i a ,
Ke nya , L e s o t h o , M a d aga s c a r, M a l aw i ,
M a u ri t i u s , M o z a m b i q u e, N a m i b i a , R wa n d a ,
S ey ch e l l e s , S o m a l i a , S wa z i l a n d, S u d a n ,
Ta n z a n i a , U ga n d a , Zambia and Zimbab we. Th e
o b j e c t ives of the centre are to:
- P rovide nat u ral re s o u rce and env i ro n m e n t a l

d ata through the use of techniques such as:
s u rvey i n g, m ap p i n g, remote sensing, ge o-
graphic info rm ation systems.

- P rovide training for nationals of Member
S t ates in the fields indicated ab ove.
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- C a rry out studies and re s e a rch in survey i n g,
m ap p i n g, remote sensing, and ge ograp h i c
i n fo rm ation systems, and make ava i l able to
Member States the results of the studies.

- P rovide adv i s o ry services to Member
S t at e s , upon re q u e s t , on pro blems re l at i n g
to nat u ral re s o u rce and env i ro n m e n t a l
i n fo rm at i o n .

- The centre has arra n ged seve ral tra i n i n g
c o u rses on the use of remote sensing, fo r
o c e a n ographic studies, in collab o rat i o n
with other agencies including UNESCO
and IRD. Th e re are also plans to establish a
H y d rographic Info rm ation Centre.

TH E A P P R O A C H T O GOOS A N D N AT I O N A L

C O M M I T M E N T S

From the fo rego i n g, it can be concluded that
some programmes re l ated to GOOS are alre a dy
being implemented in the region. The most
a c t ive and promising one is the sea level moni-
t o ring progra m m e. Since seve ral of these pro-
grammes are interre l at e d, t h e re is a need to co-
o rd i n ate them better, so as to make optimal use
of the re s o u rces ava i l abl e.

The member states of the region should
s t rengthen their national oceanographic institu-
tions and facilities. Operational management of
GOOS components will re q u i re close collab o ra-
tion between diffe rent national age n c i e s , s u ch as
m e t e o ro l ogical services and re s e a rch institu-
t i o n s , and close interaction with the marine user
c o m mu n i t y. A national commitment is re q u i re d.
In the Eastern A f rican region there is a need to
e s t ablish or strengthen the national institutions
re s p o n s i ble for the marine env i ronment. Fo r
p roper coord i n ation there is a need to establ i s h
a national GOOS committee, wh i ch will be
re s p o n s i ble for defining the re s o u rces and
re s o u rce re q u i re m e n t s .

F u rt h e r, c o u n t ries should establish an offi-
c i a l ly designated GOOS contact for existing and
n ew data collection activities. Fi n a l ly, p ri o ri t i e s
for the local and national implementation of
GOOS re l ated training needs and opport u n i t y
should be establ i s h e d.

CA PA C I T Y F O R G O O S I N T H E R E G I O N

The capacity ava i l able for the implementation of
GOOS programmes in the region is limited. Th e re
a re seve ral training initiat ive s , i n cluding a regi o n a l
p o s t - gra d u ate programme in physical oceanogra-
p hy. This programme is executed jointly by the uni-
ve rsities of Gothenbu rg in Sweden and Dar es
Salaam in Tanzania. The Swedish Intern at i o n a l
D evelopment Au t h o rity (SIDA) sponsors it. Th e
Fundamental and Applied Marine Ecology pro-
gra m m e, s p o n s o red by the Belgian A ge n cy fo r
D evelopment Cooperation and executed by the Fre e
U n ive rsity of Brussels in Belgi u m , has also offe re d
t raining opportunities for scientists from the regi o n .

H oweve r, the opportunities these offer have not
been sufficient to develop a critical mass of scien-
tists in the region. The training for technicians is one
a rea that has been ignored in most of the countri e s
of the region. Fre q u e n t ly the trained scientists lack
facilities for re s e a rch / m o n i t o ring activities wh e n
t h ey re t u rn to their home institutions.

The re c e n t ly established We s t e rn Indian Ocean
M a rine Sciences A s s o c i ation has introduced a
M a rine Research Grant with support from SIDA
and the IOC. Funds ava i l able through this pro-
gramme are limited and usually only cover the fi e l d
a l l owances and a limited amount of purchases (fuel,
s t at i o n a ry etc.). Th e re is a need for a programme to
s t rengthen the capacity of institutions in the regi o n .
This should also include a capacity to repair and
maintain oceanographic equipment, as many insti-
tutions lack this fa c i l i t y. As a consequence, d o n at e d
equipment can often not be used, as it cannot be
rep a i re d.

The lack of a re s e a rch vessel has been one draw-
b a ck to develop a re s e a rch cap ability in the regi o n .
O n ly Mozambique has an ocean-going vessel that
could be conve rted for re s e a rch. The Nat i o n a l
Institute runs the vessel for hy d rograp hy and nav i-
gation with support of the Danish A ge n cy fo r
I n t e rn ational Deve l o p m e n t .

The purchase and maintenance of a re s e a rch
vessel is still beyond the means of most of the insti-
tutions in the region. So one should ex p l o re the pos-
sibility of ch a rt e ring a re s e a rch vessel ava i l able fo r
a certain period per ye a r. It is essential that the
E a s t e rn A f rican marine scientists and technicians be



ap p ro p ri at e ly trained in the methods and pro c e-
d u res of GOOS. Th ey should also be encouraged to
c a rry out monitoring and assessment progra m m e s
re l ated to GOOS with assistance, g u i d a n c e, a n d
l ogistic support from more ex p e rienced i n s t i t u t i o n s
in the developed countri e s .

Substantial tra i n i n g, e d u c ation and mu t u a l
assistance effo rts and tech n o l ogy tra n s fer initia-
t ives need to be launched to enable all countries in
the Eastern A f rican Region to part i c i p ate in
GOOS and to interp ret and ap p ly the re s u l t i n g
d at a , e n d - p roducts and info rm ation. Many coun-
t ries in the Eastern A f rican Region suffer from a
l a ck of facilities and skilled personnel to analy s e
and interp ret the dat a , and even to make use of end
p roducts. Capacity building in GOOS can re s u l t
o n ly from the fo l l ow i n g :
-  L o n g - t e rm commitments and part n e rs h i p s

b e t ween developing and developed countri e s .
- I d e n t i fi c ation and use of new local and ex t e r-

nal sources of support .
Th e re is there fo re, an urgent need for part n e rs h i p
b e t ween developing and developed countri e s .

CO N C L U S I O N

The manpower ava i l able for oceanograp h i c
re s e a rch in the We s t e rn Indian Ocean region has
i m p roved signifi c a n t ly in recent ye a rs due to the
va rious initiat ives launched by SIDA , I O C , U N E P
and other orga n i z ations. Howeve r, these are still
u n d e rutilised because of the lack of ap p ro p ri at e
i n f ra s t ru c t u re, i n cluding equipment and re s e a rch
vessels. The training of technicians has not been
a d e q u at e ly add re s s e d. In many instances equip-
ment lies idle as trained technicians and/or spare
p a rts are not ava i l abl e.

The only operational observing systems in the
region are : 1) the sea level netwo rk deve l o p e d
with assistance of the Unive rsity of Hawa i i , and 2)
the ocean temperat u re stations maintained by IRD
in Comoro s , M a d aga s c a r, M a u ritius and

S ey chelles. Th e re is a need to complete the sea
l evel netwo rk and extend the temperat u re stat i o n s
to other countries in the regi o n .

The part i c i p ation of these countries in the
Vo l u n t a ry Observing Ship progra m m e, and the
D rifting Buoy programme has also been mini-
mal due to the lack of re s o u rces. It will be 
d i fficult for some of the countries to provide suf-
ficient re s o u rces for the part i c i p ation in these
p rogrammes. Th e re is there fo re a need for col-
l ab o ration to enable meaningful part i c i p at i o n .
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IN T R O D U C T I O N

I n t e n s ive industrial and other activities along the
c o a s t , i n cluding fishing and tra n s p o rt at i o n , as we l l
as the need for protection and rational utilisation of
n at u ral re s o u rc e s , d e m o n s t rate the importance of
coastal seas in the wo rld ocean. It is often due to
these activities that there is an immediate need for a
better understanding of the coastal ocean.

In add i t i o n , the coastal areas have emerged as a
s e n s i t ive area within the context of “global ch a n ge ” ,
with respect to its role as a land-ocean-at m o s p h e re
i n t e r fa c e, as signified by the LOICZ (Land Ocean
I n t e raction in the Coastal Zone) core project of the
IGBP (Intern ational Geosphere Biosphere
P rogra m m e, 1995). The role of the coastal ocean in
the global system, in terms of supporting high rat e s
of pri m a ry production and re c e iving river inputs
and pollution from land, the impact of global
ch a n ge on sea-level and ecosystem ch a n ges adja-
cent to the coast, m o t ivate high pri o rities to be
assigned to the coastal ocean.

On the other hand, the interd i s c i p l i n a ry pro b-
lems of coastal zo n e s , in the context of intera c t i o n s
among the coastal ocean, the land, the at m o s p h e re
and the open ocean regi o n s , h ave not been fully
re s o l ve d. The ab ove considerations are part i c u l a rly
re l evant in the Mediterranean Sea, wh i ch is an
e n closed basin ch a ra c t e rised by a narrow continen-
tal shelf and, m o re ove r, a ffected by strong air- s e a
i n t e ractions induced by local wind (mistra l , s i ro c c o ,
b o ra etc). Th e re fo re, the open sea processes act
almost dire c t ly on coastal and shelf wat e rs and, c o n-
s e q u e n t ly, the eva l u ation of coastal phenomena
( f rom wave pat t e rns to biomass content) re q u i re s
the understanding of the phy s i c a l - ch e m i c a l - b i o l og-
ical ch a ra c t e ristics for the whole basin.

The present proposal add resses the implemen-
t ation of the proposed integrated ap p ro a ch fo r
some selected coastal areas of Nort h e rn A f ri c a
( E gy p t , Tu n i s i a , A l ge ri a , M o ro c c o , and Italy ) .

OB J E C T I V E D E S C R I P T I O N

This project aims to study the physical and eco-
l ogical conditions of the coastal area of Nort h e rn
A f rica in the fra m ewo rk of operational oceanogra-
p hy, t h at is the integration of measure m e n t s
(obtained by marine plat fo rm s , s h i p s - o f - o p p o rt u-
nity and satellites) with modelling for the coupled
system at m o s p h e re - m a rine env i ronment. Th e
re s e a rch will be stru c t u red as indicated below.

MEASUREMENTS

The combined use of measurements obtained by
re s e a rch ve s s e l s , s h i p s - o f - o p p o rtunity and  fi xe d
bu oys or plat fo rm is fo reseen. In part i c u l a r, t h e
d ata set will include phy s i c a l , chemical and bio-
l ogical para m e t e rs as nu t ri e n t s , p ri m a ry pro d u c-
t i o n , p hytoplankton and so on. It is well know n
t h at the Mediterranean is mainly an oligo t ro p h i c
system even if coastal/shelf zones show eutro p h i c
ch a ra c t e ristics induced by nu t rients from river dis-
ch a rges and/or upwelling events. The unders t a n d-
ing of the link between the coastal areas and the
open sea env i ronment re q u i res long series of dat a ,
and then a particular tech n o l ogical effo rt should
a dd ress this task. Fi n a l ly, d ata and info rm at i o n
will be useful for monitoring areas of interest with
rega rd to the degra d ation at ecologi c a l ly and eco-
n o m i c a l ly important hat ching and breeding are a s ,
to the reduction of biological re s o u rces in com-
m e rc i a l ly important species, to the conservat i o n
b i o d ive rsity etc.

NORTHERN AFRICA: AN INTEGRATED APPROACH INVOLVING

LOCAL OBSERVATIONS, SATELLITE DATA AND ENVIRONMENTAL

MODELLING

Roberto Purini,
National Research Council, Istituto Sperimentale Talassografico di Trieste,
Italy
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ACQUISITION AND PROCESSING OF SATELLITE DATA

The acquisition and processing of satellite dat a
m a i n ly re fe rs to the NOAA data (TOVS and
AVHRR) for the analysis of spatial and tempora l
evolution of sea surface para m e t e rs (SST and
ch l o ro p hyll) with particular attention to the fo rm a-
tion of some marine fe at u res at mesoscale leve l
( vo rt i c e s , filaments etc.) that are re l evant indica-
t o rs for physical and biological ex ch a n ge pro-
cesses between coastal and deep wat e rs .

ATMOSPHERIC MODELLING

This re s e a rch concerns meteoro l ogical fo rc i n g
m o d e l l i n g, with particular attention to the para m-
e t e ri s ation of turbulent fl u xes of mech a n i c a l
e n e rgy as well as latent and detectable heat at the
a i r-sea interfa c e. The present scheme for coupling
an energy and mass balance at the land surfa c e
(named LSPM) and the at m o s p h e ric circ u l at i o n
model RAMS will be extended to the coupling of
a i r-sea interactions. The use of the ECMWF anal-
ysed fields of wind, t e m p e rat u re and humidity as
initial conditions, and of SYNOP ground data dur-
ing case studies of particular strong meteoro l ogi-
cal events as boundary conditions is fo reseen. Th e
at m o s p h e ric fo rcing obtained in this way will be
used to feed the marine models indicated below.

EDDY-RESOLVING OCEAN MODELS (EROMS) 

As indicated ab ove, local winds constitute a stro n g
fo rcing for the Mediterranean basin. The pre s e n t
Limited A rea Models (LAMS) are able to rep ro-
duce these winds with sufficient accura cy and
t h e re fo re the coupled marine modelling must deal
with the high spatial resolution (less then 10 km)
for a 3-D ocean model. Data on wind, h e at and
mass flux at the air-sea interfa c e, p rovided by the
s atellite data and observat i o n s , will be used as
fo rcing and surface boundary conditions.

For a better understanding of some small-scale
p ro c e s s e s , nu m e rical models based on a “ p ro c e s s ”
ap p ro a ch will be deve l o p e d. For ex a m p l e, t h e
e ffect of the river ru n - o ff on the open sea and/or on
the development of such sub-synoptic fe at u res as
a rcs will be shown using this ap p ro a ch .

THE LINK BETWEEN LARGE-SCALE CIRCULATION

AND COASTAL DYNAMICS

Besides the local winds, a remote fo rcing mu s t
be considere d, i . e. that associated with the large -
scale circ u l ation of the basin wh i ch includes the
coastal area of interest. To assess the open-ocean
b o u n d a ry conditions for coastal dy n a m i c s , t h e
f ra m ewo rk of nested modelling will be consid-
e re d. Coming back to the rapid va ri ability typi-
cal of the wind-driven dy n a m i c s , in order to
model it corre c t ly, it is necessary not only to
fo rce the coastal model by means of high fre-
q u e n cy winds, but it is also re q u i red that the
e ddy resolving ocean model, to wh i ch the
coastal model is coupled, contain the same high
f re q u e n cy va ri ab i l i t y. To this respect ERO M s
fo rced by instantaneous winds will provide the
i n fo rm ation on the large-scale circ u l at i o n .

SURFACE SEA WAVES

Sea surface oscillat i o n s , coupled with at m o s p h e ri c
p re s s u re oscillations and exhibiting almost the
same period (on an order of about ten minutes or
s o ) , h ave been observed in diffe rent coastal
regions of the Mediterranean. Conditions wh i ch
can support the development at such a concomi-
tance and its persistence are a dynamical coupling,
at the air-sea interfa c e, resulting in ge n e rations of
waves by at m o s p h e ric fo rcing through a re s o n a n t
i n t e raction. In this way, t ravelling at m o s p h e ri c
disturbance can bring about large amplitude
t rapped waves near the coast, when their speed is
the same as that of sea waves and when their wave
number coincides with one of the modes of the
t rapped wave s .

It is still an open question as to wh at kind of
at m o s p h e ric conditions are necessary for the onset
of gravity waves mat ching the ab ove conditions
( cy clonic circ u l at i o n , at m o s p h e ric baro cl i n i c i t y
and re l ated wind shear, t o p ographic effe c t s ) .

F u rther studies on this subject will be useful
for improving both the know l e d ge of conditions
wh i ch can be prejudicial to coastline stability or to
harbour safe t y, and the para m e t e ri s ation of
m e chanical energy ex ch a n ges at the air-sea inter-
face in LAM models over the sea.
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COUPLED PHYSICAL-BIOLOGICAL

MODELLING OF THE MARINE ECOSYSTEM

On the basis of previous studies developed for dif-
fe rent basins of the Mediterranean Sea, we will
implement a coupled phy s i c a l - b i o l ogical model
for the Nort h e rn A f rica coastal area so as to eva l u-
ate the diffe rent roles played by the fo rcing term s
on the mesoscale dynamics. In part i c u l a r, t h e
m a rine circ u l ation model is based upon the GFDL
- MOM (Modular Ocean Model) and the biologi-
cal model invo l ves four state va ri abl e s : a limiting
nu t ri e n t , p hy t o p l a n k t o n , zooplankton and detri t u s .
The final task is to simu l ate the pat chy stru c t u re s
m a i n ly controlled by mesoscale processes in con-
junction with sinking of plankton and nu t rient lim-
i t ation. In add i t i o n , as small pelagic fish species
ex p e rience a plankton phase in the early phase, a n
attempt will be made to link the observed spat i a l
and temporal distri bution of European anch ov y
( E n agraulis ench rasicolus) eggs and larvae in
selected areas over the A f rican shelf with the out-
put of the implemented model. Fo rcing and
b o u n d a ry conditions will be provided by local
m e a s u re m e n t s , s atellite data and meteoro l ogi c a l
p a ra m e t e rs obtained by the LAM.

P rotection of biological coastal re s o u rces 
by art i ficial re e f s
E x p e riments carried out along the coasts of the
E u ropean countries showed that it is possible to
i n c rease ex p l o i t able biomasses through the
d ep l oyment at art i ficial reefs of the coastal are a s .
In fa c t , a reduction of mortality rate during the
re c ruitment phase prior to fi s h i n g, p rotection of
j u ve n i l e s , i n c reased food ava i l ability as well as
p rotection for a certain number of adults in ord e r
to attain a re c ove ry of depleted stocks and an
i n c rease in the ex p l o i t able biomass.

Th ree types of art i ficial stru c t u res can be dis-
t i n g u i s h e d :
1. P ro t e c t ive extended art i ficial reefs to pre s e rve

existing hab i t ats (soft bottom nu rs e ry
Po s i d o n i a b e d s , c o rra l i geneous biocenoses
l o c ated on the continental shelves etc);

2. P ro d u c t ive art i ficial re e f s , wh i ch fo rm new
h ab i t ats (i.e. complex ecological systems);

3. Multi-functional mixed art i ficial re e f s ,
wh i ch combine the ch a ra c t e ristics of the
a fo rementioned types and wh i ch can be
i n t egrated with mari c u l t u re initiat ive s .

The pre l i m i n a ry re s e a rch should incl u d e :
1. A n a lysis of existing small-scale fi s h e ri e s ,

i n cluding socio-economic aspects;
2. S t ate of coastal re s o u rc e s ;
3. Choice of suitable sites for art i ficial re e f

d ep l oy m e n t ;
4. Planning of art i ficial reefs and deve l o p m e n t

of a management plan. Subsequent re s e a rch
will be necessary to fo l l ow the biologi c a l
and socio-economical effects produced by
reef dep l oy m e n t .

IN S T I T U T I O N S I N V O LV E D:

- Istituto Ta l a s s ogra fi c o , C N R , Tri e s t e
- Istituto per lo Studio della Dinamica delle

G randi Masse, C N R , Ve n e z i a
- Istituto di Biologia del Mare, C N R , Ve n e z i a
- Istituto per lo Studio delle Metodologi e

G e o fi s i che A m b i e n t a l i , C N R , B o l og n a
- Istituto per la Pesca Maritima – CNR,

Ancona and other Institutes belonging to
the Italian National Research Council
( C N R )

Besides the ab ove-mentioned institutions, t h e
fo l l owing unive rsity dep a rtments will be
i nvo l ve d :
- D ept. of General Phy s i c s , U n ive rsity of

To rino (Pro f. A. Longhetto)
- D ept. of Science and A dva n c e d

Te ch n o l ogi e s , U n ive rsity of A l e s s a n d ri a
( P ro f. P. Trive ro) 

- D ept. of Mechanics and A e ro n a u t i c s ,
U n ive rsity of Rome (Pro f. P. Orl a n d i )

- D ept. of A e rospace Engi n e e ri n g, U n ive rs i t y
of Rome (Pro f. C. Uliv i e ri )

- D ept. of Phy s i c s , U n ive rsity of Rome (Pro f.
S. Impro t a )

- D ept. of Engi n e e ring and Env i ro n m e n t a l
P hy s i c s , U n ive rsity of Potenza (Pro f. V.
Tra mu t o l i )

- Istituto Unive rs i t a rio Nava l e, N aples (Pro f.
E. Zambianch i )





IN T R O D U C T I O N

Of five GOOS modules (as outlined prev i o u s ly, e. g.
G. Bru n d i t ’s pap e r ) , the fi rst (cl i m ate) and third
(coastal) modules are of pri m a ry direct concern to
A f rica and the Island States of the Indian Ocean,
though the other three modules are also of gre at
i m p o rtance to seve ral socio-economic sectors .
H oweve r, it should be admitted that the cl i m at e
module is mu ch more advanced in development on
a global scale as it has benefited from va rious ongo-
ing operational progra m m e s .

In the We s t e rn Indian Ocean and A f ri c a , G O O S
is still in its infa n cy. A fi rst attempt to initiate this
p rogramme in the region was made by WMO and
lOC as fo l l ow s .

WE S T E R N IN D I A N OC E A N MA R I N E AP P L I C AT I O N

PR O J E C T ( W I O M A P )

A fi rst Implementation Planning Meeting to dis-
cuss this project was held in Mauritius from 20-22
M ay 1997. This project is a regional contri bution to
GOOS in the We s t e rn Indian Ocean and its main
p u rpose is to enhance operational marine serv i c e s
in the region based on applied re s e a rch and on the
gre ater accessibility and ex ch a n ge of scientifi c
d ata. The main activities will incl u d e :
-  c o o rd i n ation and enhancement of nat i o n a l

o b s e rvational effo rts in the expansion of dat a
collection array s ,

- the establishment and upgrading of electro n i c
c o m mu n i c ation for data and pro d u c t
ex ch a n ge,

-  i m p l e m e n t ation of an ove rall regional dat a
m a n agement fa c i l i t y, and 

- d evelopment and improvement of regi o n a l
m a rine modelling cap ab i l i t i e s , p rep a ration and
d i s s e m i n ation of products to enhance mari n e
p rediction serv i c e.

A project brief and project outline was submitted in
M ay 1997 to the GEF Regional Co-ord i n ator fo r
B i o d ive rsity and Intern ational Wat e rs (Afri c a ) ,
N ew Yo rk through UNDP (Mauritius) with a
request to provide funding for the prep a ration of
full project proposal. No response has been
re c e ived so fa r.

STAT U S R E V I E W

D at a
Routine marine observations in the we s t e rn and
c e n t ral Indian Ocean are ve ry limited. Prior to
the eighties, Coastal Radio Stations (CRS) in
the region used to re c e ive ship marine meteoro-
l ogical observations on a routine basis. On
some day s , 40 ship observations we re re c e ive d
in Mauritius. Howeve r, with the introduction of
Coastal Earth Stations (CES) thro u g h
I N M A R S AT, ships equipped with the
I N M A R S AT system are transmitting to CES
their observations wh i ch do not re a ch the regi o n
t h rough the Global Te l e c o m mu n i c ation System
of WMO with the result that messages re a ch i n g
CRS have dwindled considerably. At pre s e n t
h a rd ly 5 ship observations are re c e ived by CRS.
This will gra d u a l ly be phased out now that the
Global Maritime Distress Service system will
become fully operational (on 1 Feb ru a ry 1999).
CRS is the only commu n i c ation with ships in
the regi o n .

H oweve r, it is known that non-routine dat a
collection is being conducted by va ri o u s
n ational meteoro l ogical and oceanograp h i c
agencies – unive rs i t i e s , re s e a rch institutes (fi s h-
e ri e s ) , re s e a rch scientists from both outside and
inside the region – on an ad hoc basis for spe-
c i fic purposes re l ated to particular progra m m e s .
Th e re is no ex ch a n ge of these data among indi-
viduals or institutions.

THE DEVELOPMENT OF GOOS IN THE INDIAN OCEAN

Sachooda Ragoonaden,
IOCINCWIO, Vacoas, Mauritius
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CO M M U N I C AT I O N

The main commu n i c ation systems for the
ex ch a n ge of marine meteoro l ogical and
o c e a n ographic data and info rm ation (fo r
i n s t a n c e, s u r face and sub-surface temperat u re )
a re the WMO Global Te l e c o m mu n i c at i o n
System (GTS) and the Meteoro l ogical Dat a
D i s t ri bution (MDD) system operated thro u g h
the Meteosat. These systems are curre n t ly inad-
e q u ate for the distri bution of marine data and
p roducts. Other means such as the Intern e t
should be exploited for the purp o s e.

RE G I O N A L A N D G L O B A L O B S E RV I N G N E T W O R K S

GLOSS is one of the global oceanographic pro-
grammes. It is well established and was deve l-
oped within the fra m ewo rk of TOGA pro-
gra m m e. Howeve r, fo l l owing the completion of
TOGA (1995), funds are no longer ava i l able to
maintain these regional GLOSS stations and
m a ny of them are no longer operational due to
l a ck of spare parts and consumabl e s .

C o n c e rning VO S / S O O P, m a ny countries in
the region have merchant ships, wh i ch are not
p a rt i c i p ating in these programmes (ex c ep t
South A f rica) due to lack of ap p ro p ri ate infra s-
t ru c t u re (Po rt Meteoro l ogical Offi c e ) , e q u i p-
ment such as ship’s automatic we ather stat i o n
and tra i n i n g. Regular measurements of sub-sur-
face temperat u re are being made on only a few
XBT lines – Bombay – Mauri t i u s , Red Sea –
Reunion – Red Sea – Au s t ra l i a .

The Intern ational Buoy programme of the
Indian Ocean is now developing and, j u d gi n g
by the number of observations ori gi n ating fro m
this sourc e, this programme looks pro m i s i n g.

In the light of the ab ove, c o n s i d e rable effo rt
should be made to develop and strengthen the
m a rine and oceanographic data netwo rk in the
regi o n .

A PROPOSED PROGRAMME

TAO is now well established in the Tro p i c a l
Pacific Ocean and PIRATA is being developed in
the Tropical A t l a n t i c. However no similar pro-

gramme is being planned for the tropical Indian
Ocean, besides the Japanese who have proposed
two moored buoys on the Equator in the Eastern
Indian Ocean.

The Tropical Indian Ocean has many
peculiarities which are unique. For instance, the
annual reversal of the wind and ocean circulation
regimes should be studied in order to gain an
understanding of climate variability in the Indian
Ocean and its links with systems in other parts of
the globe. To make the global tropical ocean
observational network complete, it is imperative
that a programme similar to TAO and PIRATA be
established in the Tropical Indian Ocean. It could
be given the acro nym AMBITION (Array of
M o o red Buoys in the Tropical Indian Ocean
O b s e rvation Netwo rk). It is proposed that an
array of moored buoys be established every 15°

l o n gitude extending from 100°N to 150°S. A n
a dditional 5° latitude is proposed for the South
Indian Ocean, p a rt i c u l a rly in the southwe s t
Indian Ocean so that tropical cy cl o n e s , wh i ch
have profound impacts on socio-economic activ-
ities in the regi o n , be monitored more cl o s e ly.
From recent discussion with the Deputy Director
of the National Institute of Oceanograp hy of
GOA, India, it is understood that arrays of mo-
ored buoys in the Indian Ocean have been prop-
osed within the fra m ewo rk of lOCINDIO. It is
hoped that information on the project will soon
be fo rthcoming fo l l owing arra n gements made
with GOA.

COASTAL MODULE

S eve ral projects on coastal management are
u n d e r way (examples are UNEP’s EAF/14
R egional Seas programmes and the integrat e d
coastal zone management programme of the
Indian Ocean Commission) or are being pro-
posed for the region. Agenda 21 of the Rio Earth
Summit has emphasised that , for deve l o p i n g
countries, coastal resources for sustainable devel-
opment should be ex p l o red and ex p l o i t e d. Th e
impact of cl i m ate ch a n ge and sea level rise on
coastal zones has given a new dimension to the
vulnerability of this region. The regular monitor-
ing of this area to identify changes so that reme-
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dial measures could be taken in time to avoid fur-
ther degra d ation has now become a matter of
u rge n cy. Howeve r, not mu ch has been done or
nobody knows what to do to this end.

CO N S T R A I N T S

- L a ck of local ex p e rtise on coastal mon-
i t o ri n g. Though many training wo rk s h o p s
h ave been orga n i s e d, none has been hands-
on training on coastal monitori n g.

-  No methodology has yet been developed to
p rovide clear guidelines on this issue.

Fo l l owing the wo rkshop on shoreline ch a n ge s
( M o m b a s a , Ja nu a ry 1996), the fo l l ow-up action
was the prep a ration of a manual on methodol-
ogy for shoreline monitori n g. The visit of an
ex p e rt to gather info rm ation for this purp o s e
has been a complete wa s t e.
-  No standard fo rm at for coastal dat a

a rch ive s , if it ex i s t s , has been deve l o p e d.
-  L a ck of equipment.
The IOC OCEAN PC softwa re has not prove d
ve ry useful and the assistance promised by lOC
to develop a NODC in the region is still
awa i t e d.

Pe r h aps this is an ex c u s e. A ve ry simple
method has been developed for coastal monitor-
ing using ch e ap and simple instrument. Only
p roper guidance is needed.

SAT E L L I T E M O N I T O R I N G A N D D ATA

T R A N S M I S S I O N

The Indian Ocean is well cove red by polar orbi-
ting sat e l l i t e s , m o s t ly the NOAA seri e s , wh i ch
a re providing satellite images of cloud on a reg-
ular basis for operational and re s e a rch pur-
poses. These satellites and others have also the
c ap abilities to transmit data on sea surface tem-
p e rat u re and other oceanographic para m e t e rs
( for instance, TOPEX/POSEIDON for sea
t o p ograp hy). Unfo rt u n at e ly only a few coun-
t ries in the regi o n , s u ch as Reunion (Fra n c e )
and South A f ri c a , a re equipped to re c e ive SST
d ata and the other ocean para m e t e rs .

With rega rd to ge o s t at i o n a ry sat e l l i t e s , t h e
Indian Ocean is the only region wh i ch is not

c ove re d. Meteosat 5 has been shifted re c e n t ly to
c over that ocean within the fra m ewo rk of the
INDOEX. Howeve r, its life span is only fo r
another 18 months. Geostat i o n a ry sat e l l i t e s
h ave also the cap abilities to make observat i o n s
on other oceanographic para m e t e rs such as
wave and ocean colour. Not many countries in
the region have facilities to re t ri eve these obser-
vat i o n s .

In order to transmit short message s , m e t e o-
ro l ogical communities are using Meteosat 6 and
7 , wh i ch are curre n t ly over the Atlantic Ocean.
This is a plat fo rm wh i ch could be considered by
o c e a n ographic communities for data tra n s m i s-
s i o n .

S P OT and LANDSAT satellites have the
c ap abilities for monitoring the coastal regi o n .
U n fo rt u n at e ly ex p l o i t ation of these images on
an operational basis is still beyond the means of
A f rican countries and small island states. Both
c apacity building and financial constraints are
issues wh i ch should be looked into in order to
e n able these countries to take adva n t age of this
t e ch n o l ogy.

FU N D I N G

Funding is not considered a pro blem as GOOS
has alre a dy been accepted as a programme to be
d eveloped under A genda 21 of the Rio Eart h
Summit. Needed are well fo rmu l ated coastal
p roject proposals with clear objectives and con-
vincing practical outputs wh i ch could contri b-
ute to the sustainable development of coastal
re s o u rc e s .

RECOMMENDATION

There is no doubt that GOOS will be extremely
beneficial to various socio-economic sectors for
the exploration and exploitation of both land and
marine resources. African countries and the small
island states, assisted by regional groupings (e.g.
I O C I N C W I O, S A D C , Indian Ocean Commis-
sion) and Intern ational Orga n i s ations – IOC/
U N E S C O, W M O, U N E P, ICSU and others )
should contri bute towa rd its development and
i m p l e m e n t ation in the region. It is proposed that :



- A wo rkshop/seminar on the economic ben-
e fits of GOOS-Africa be orga n i s e d.

IOCINCWIO-IV (Ke nya , M ay 1997) re c o m-
mended the orga n i z ation of a regional awa re n e s s
wo rkshop on GOOS. GOOS will gain global
a c c eptance if policy - m a ke rs and gove rnments are
c o nvinced of its economic implications. Hence it
should be a fo rum for interaction among scien-
t i s t s , p o l i cy - m a ke rs and officials at the highest
l evel. Emphasis should also be placed on the con-

t ri bution for re s o u rces ex p l o i t ation in the
E x cl u s ive Economic zo n e, wh i ch for some coun-
t ries rep resents an immense we a l t h .
-  A meeting to discuss regional VO S / S O O P,

D B C P, GLOSS and AMBITION and identify
the shortcomings of these programmes in the
region and how to develop and integrate them
into GOOS.

These two meetings should lead to the elab o rat i o n
of a GOOS-Africa Action Plan.
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SOCIO-ECONOMIC SETTING

The Mediterranean is a semi-enclosed sea
b e t ween Euro p e, Asia and A f rica and cove rs
about 2,5 million km

2
. North A f rican countri e s

( M o ro c c o , A l ge ri a , Tunisia and Libya ) , or the
M ag h reb, lie along the southern coast of the
Mediterranean.

The Mediterranean marine area is composed
of a narrow continental shelf, s t rat egic stra i t s ,
i s l a n d s , e s t u a ri e s , d e l t a s , l ago o n s , we t l a n d s ,
rocky coasts – including most of the well-known
tourist resorts – and sandy beaches. It is a heavily
t ravelled marine tra n s p o rt ation basin, an ove r-
filled sea with high biodive rs i t y, an ove r-
exploited tourist venue and a densely urbanised
and industrialised coast. It is one of the most
h e av i ly populated regions of the Wo rld Ocean.
A c c o rding to the Blue Plan (1989), the popul-
ation of coastal areas of the North African coun-
t ries will re a ch one quarter of the total
M e d i t e rranean basin’s population by the ye a r
2025. Also a mosaic of diffe rent cultures and
countries with different socio-economic develop-
ment levels and technological capacities borders,
the Mediterranean and the ava i l able human
re s o u rces there should be taken into account in
the future implementation of GOOS.

MARINE ENVIRONMENTAL PROBLEMS

M e d i t e rranean countries face common env i ro n-
mental problems, calling for the development and
adoption of a common strategy towards sustain-
able development of the basin. The rapid popula-
tion growth in North African countries will create
a good deal of stress on the coastal ecosystems,
with the re l ated consequences such as the
increasing demand for marine living and non-liv-

ing resources, the expanding industrialisation, the
congestion of the coastal population, the intensi-
fication of navigation etc.

The Mediterranean coastal areas are facing the
following problems:
- H ab i t at loss constitutes one of the most

s eve re pro blems. During the last 50 ye a rs ,
the Mediterranean, as a whole, has lost one
million hectares of wetlands.

- Sea pollution: The main reasons for increa-
sed levels of pollution are industrial activity,
marine shipping and, in several cases, inade-
quately treated wastewater.

- Coastal ero s i o n : Most of the beaches are
estimated to be eroding.

- Sea level rise today presents pro b ably the
most severe threat for several countries.

- E x t reme events wh i ch can damage touri s m
industry and structural coastal design.

- Water cy cle va ri ability (pre c i p i t at i o n , rive r
ru n - o ff ) , wh i ch is stro n g ly linked to the
Mediterranean SST variability.

Conflicts on the use of coastal resources, threats
to nat u ral hab i t at are a s , pollution and re s o u rc e
d egra d ation seri o u s ly affect the potential of
coastal areas for the support of human activities.
The long-term future of coastal areas depends on
a rational management of coastal re s o u rc e s
within the framework of ecologically sustainable
economic development.

GOOS AND RELATED ACTIVITIES

IN THE MAGHREB COUNTRIES

GOOS will be built on existing marine activities
and programmes, capitalise on the availability of
s c i e n t i fic data and info rm ation and tra n s fo rm
them into products and services beneficial to
gove rn m e n t s , i n d u s t ry and the ge n e ral p u bl i c.

REGIONAL/SUB-REGIONAL MARINE DATA INFORMATION

SYSTEMS IN THE MEDITERRANEAN AND NW AFRICA

Maria Snoussi,
MedGOOS, Université Mohamed V, Morocco
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The Mag h reb countries possess some nat i o n a l
institutions and programmes with modest cap a-
bilities for the implementation of a sub-regi o n a l
GOOS netwo rk , wh i ch is still in the design
p h a s e, but the existing scientific infra s t ru c t u re
is pro m i s i n g.

The major intern ational agencies progra m m e s
i nvo l ved in ocean science development in
N o rt h e rn A f rica are : I O C , I C S E M , M A P, U N E P,
W M O, FAO, and the Mediterranean Info rm at i o n
O ffice (the cl e a ring house of the Mediterra n e a n
NGOs). Furt h e rm o re, in the fra m ewo rk of the
“ R e n ovated Mediterranean Po l i cy ” , the Euro p e a n
Union has built a strong and solid basis for coop-
e ration with North A f rican states. The main pur-
pose of this policy is to reduce the economical and
social imbalance of the “ M e d i t e rranean Pa rt n e r
C o u n t ri e s ” by building and strengthening human
c ap a c i t i e s .

ME D I T E R R A N E A N A N D BL A C K SE A NE T W O R K F O R

SE A- LE V E L OB S E RV I N G SY S T E M ( ME DG L O S S )

At the fi rst meeting of the Joint IOC-ICSEM
G roup of Experts on MedGLOSS (1997), it wa s
decided to launch the pilot stage of the
MedGLOSS netwo rk operational activ i t i e s .
Fo reseen within MedGLOSS are the use of sat e l-
lite altimeters , a s s i m i l ation of data in nu m e ri c a l
models for we at h e r, rain and ocean fo re c a s t i n g,
and the establishment of wa rning mechanisms fo r
v u l n e rable areas. Data gat h e red by the
MedGLOSS netwo rk will be transmitted for qual-
ity contro l , p rocessing and further disseminat i o n
and publ i c ation to five centres. To ensure quick
ava i l ability of the regional sea-level dat a , a quasi
real-time monitoring netwo rk system will be
a d o p t e d, using a softwa re pack age for quasi re a l -
time monitoring and transmission systems.

The pilot netwo rk will include the five GLOSS
s e a - l evel monitoring stations ava i l able in the basin
a re a , and a limited number of sea-level monitori n g
s t ations located in countries wh i ch alre a dy
ex p ressed their interest in joining MedGLOSS.
U n fo rt u n at e ly none of the North A f rican countri e s
is pre s e n t ly a part of the MedGLOSS pilot net-
wo rk because none of them has re l i able opera-
tional equipment for sea level monitori n g.

ME D I T E R R A N E A N FO R E C A S T I N G SY S T E M ( M F S )

The Mediterranean Fo recasting System, S c i e n c e
and Strat egy Plan has been fo rmu l ated in the past
t wo ye a rs by the EuroGOOS Mediterra n e a n
R egional Task Team. The ge n e ral aims of MFS
a re to ex p l o re and quantify potential pre d i c t ab i l i t y
of ecosystem fl u c t u ations at the level of pri m a ry
p ro d u c e rs from the ove rall basin scale to the
coastal/shelf areas and for time scales of weeks to
months. MFS will show the feasibility of a
M e d i t e rranean basin operational system for pre-
dictions of currents and biochemical para m e t e rs
and it will develop interfaces to user commu n i t i e s
for dissemination of fo recast results. Tunisia and
M o rocco will contri bute to the third phase of this
p rogra m m e.

ME D I T E R R A N E A N AC T I O N PL A N ( M A P )

The Mediterranean Action Plan (MAP) wa s
e s t ablished in 1975 to fa c i l i t ate an effe c t ive
i m p l e m e n t ation of the protocols of the Barc e l o n a
Resolution. MedPOL, the scientific and tech n i c a l
component of MAP, was initiated in 1975. Its fi rs t
phase concentrated on the upgrading of tech n i c a l
c ap abilities in the institutions of the region. Th e
major ach i evement of MedPOL Phase II was to
set up and maintain national monitoring pro-
grammes in the Mediterranean. Certain Nort h
A f rican coastal countries are active in this pro-
gra m m e. MedPOL Phase III places emphasis on
pollution control through the implementation of
the land-based sources protocol without neg l e c t-
ing the assessment component, wh i ch focuses on
t rend and compliance monitori n g.

ME D I T E R R A N E A N R E G I O N A L GOOS (ME DG O O S )

IOC organised a Wo rkshop on GOOS Cap a c i t y
Building for the Mediterranean Region in
Va l l e t t a , M a l t a , ( N ovember 1997). The purpose of
this wo rkshop was to discuss and define steps fo r
the establishment of a regional GOOS body fo r
the Mediterra n e a n , and to assess the needs and
re q u i rements for capacity building in the regi o n .
In order to meet the needs of GOOS, M e d G O O S
aims to:

IOC Workshop Report No. 165
page 188



IOC Workshop Report No. 165
page 189

- P romote the tra n s fer of existing mari n e
o p e rational cap abilities to operational ser-
vices in the Mediterranean are a , p a rt i c u l a rly
for wave fo re c a s t i n g.

- D evelop cooperation with IODE, E U -
MAST and EU env i ronment and cl i m at e
p rojects and NODC’s .

- P roduce guidelines for near real-time dat a
and ex ch a n ge in the Mediterranean regi o n .

- Identify the means and guarantee the ava i l-
ability of fully processed satellite data in
near real-time for the Mediterranean regi o n .

R ega rding capacity bu i l d i n g, it was re c o m-
mended to promote GOOS awa reness at the
n ational leve l , and to provide training of new
p ro fessionals for operational oceanograp hy.
Among the North A f rican countri e s , o n ly
M o rocco was rep resented at this wo rk s h o p , but it
is expected that A l ge ri a , Tu n i s i a , and Libya will
join the MedGOOS netwo rk soon.

IN T E R N AT I O N A L OC E A N O G R A P H I C DATA A N D

IN F O R M AT I O N EX C H A N G E ( I O D E )

The ove rall purpose of the IODE policy on dat a
m a n agement is to fa c i l i t ate full and open data fo r
global ocean re s e a rch programmes. The global
ocean programme to be carried out under GOOS
re q u i res an early and continuing commitment to
the establ i s h m e n t , m a i n t e n a n c e, a c c e s s i b i l i t y
and distri bution of high-quality, l o n g - t e rm dat a
s e t s .

The part i c i p ation of North A f rican countri e s
in the IODE programmes is minimal. In the
IODE Handbook (1994), o n ly Morocco had a
N ational Oceanographic Data Centre (NODC).
In the I n fo rm ation Service Bulletin o n
O c e a n ographic Products issued by nat i o n a l
c e n t res of June 1997, M o rocco and Tunisia pro-
vided a list of surface meteoro l ogical and
o c e a n ographic para m e t e rs monitored in their
re s p e c t ive are a s .

To increase the part i c i p ation of the Member
S t ates of North A f rican sub-region in the IODE
p rogra m m e, t wo major activities have to be
u n d e rt a ke n :
- Strengthen national capabilities and assist in

the development of NODCs,

- Develop a sub-regional data and information
n e t wo rk , wh i ch shall provide a regi o n a l
structure linking national oceanographic data
centres.

NEEDS AND REQUIREMENTS FOR GOOS 
IN THE REGION

At the national level:
In North Africa, the major obstacle for the devel-
opment of a number of regional programmes has
been inadequate and insufficient funding and
support for infrastructure, training and education.
The main needs are:
- political will and commitment to deve l o p

marine science in the region,
- increased vertical communication and coor-

dination,
- necessity to transmit products from the

ocean science and services community to
d e c i s i o n - m a ke rs , p l a n n e rs , politicians and
the ge n e ral publ i c, to have a real and effi-
cient impact,

- a permanent action with the authori t i e s
concerned must be taken to reserve adequate
re s o u rces for an efficient functioning of
regional network in a time-frame exceeding
political, economic and social contingencies,

- t h e re is an urgent need to re - i m p l e m e n t
N o rth/South part n e rship for education and
training, and to stimulate the activities of the
M e d i t e rranean Unive rsity in the field of
marine sciences,

Th e re is a need to establish a national GOOS
committee, which will be responsible for defin-
ing the national needs, providing an internal net-
work and infrastructure, and identifying resource
requirements. 

At the regional level:
- The implementation of GOOS in the

Med/North African region, will require close
c o l l ab o ration between diffe rent nat i o n a l
bodies, and close interaction with the marine
user community.

- Substantial tra i n i n g, e d u c ation and mu t u a l
assistance effo rts and tech n o l ogy tra n s fe r
initiatives need to be launched to enable all



c o u n t ries in the Mediterranean to part i c i-
p ate in GOOS and to interp ret data and
ap p ly the resulting dat a , e n d - p roducts and
i n fo rm ation. In this contex t , and to ach i eve
their objective s , E u roGOOS and
MedGOOS will promote tra n s fer of know-
l e d ge and equipment from the more tech-
n o l ogi c a l ly advanced Euro - M e d i t e rra n e a n
n e i g h b o u rs to the less advanced countri e s
in closer prox i m i t y, for a strengthened and
c o n c rete “ C o o p e rat i o n - t h ro u g h - p a rt i c i p a-
t i o n ” s ch e m e.

B E N E F I T S F O R N O RT H AF R I C A

N o rth A f rican countries have been faced with a
lot of pro blems due to the undere s t i m ation of
b e n e fits of operational oceanograp hy. Th e
major benefits of GOOS are fo reseen fo r :
1 . Fi s h e ri e s : The most important benefit fo r

this economic sector will be a better under-
standing of the nat u ral and anthro p oge n i c
fa c t o rs that affect fish stocks and their
va ri ab i l i t y, by improving models of wat e r
c i rc u l at i o n , pollution tra n s p o rt etc.

2. Coastal operations: Port building and mana-
ge m e n t , coastal protection etc. GOOS can
help engineers to choose the most adequate
and sustained design, wh i ch will lead to
reduced dre d ging operations and a better
protection of beaches against erosion.

3. M e t e o ro l ogical fo recasting will pro d u c e
b e n e fits in improved seasonal and inter-
annual forecasts which will create a statisti-
cal basis for improved management of agric-
ulture and water supplies in North Africa and
the Sahel regions, since rainfall is correlated
to the Mediterranean sea state. Furthermore,
improved offshore weather forecasts and sea
s t ate fo recasts are important for mari t i m e
transport and routing of merchant vessels.

4. P u blic health and safety at sea cannot be
p re s e rved without accurate and continu o u s
information about the state of the sea neces-
s a ry to ensure safety and prevent cat a s-
trophic events such as accidental spills of oil
and chemicals, toxic algae and blooms, red
tides etc.

All these risks could be reduced if we fully adopt
the concept of GOOS.
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EARTH RESOURCES AND SICOM*

* Note: Figures, drawings and photos appear at the end of the section.





In the coastal zo n e, i . e. areas wh i ch fri n ge the
continents of the globe, the intri c ate terre s t ri a l
and marine systems become even more complex
as they respond to the pressures created by man.
Development of coastal earth resources has obvi-
ous and profound effects on this environment that
can neither be predicted nor controlled without a
full understanding of a particular coastal area.

I n t egrated management of ge o l ogical re s-
ources in coastal zones requires consideration of
various direct effects on its environment that may
be classified into the following two categories:
- N at u ral phenomena: These comprise pro b-

lems ge n e rated by the effects of nat u ra l
phenomena on human settlements, for ins-
tance erosion, earthquakes and volcanoes.

- Anthropogenic activities: These comprise the
d i rect effects of anthro p ogenic pre s s u re on
the environment, for instance the stability of
the coastline (erosion and accre t i o n ) , t h e
v i ability of re n ewable or non-re n ewabl e
geological resources and the pollution of lit-
toral waters.

It shall be noted that pro fessional ge o s c i e n t i s t s
h ave many of the skills necessary to identify,
predict and prevent environmental disasters, but
they lack the public awareness that their skills are
equally or sometimes even more important than
those of other pro fessionals who tra d i t i o n a l ly
wo rk in these fields. A dd i t i o n a l ly, ge o s c i e n t i s t s
h ave ex p e rience in interp reting the ge o l ogi c a l
re c o rd and can there fo re ap p ly its implicat i o n s
for future predictions. Traditionally trained geo-
scientists are most like ly to be ava i l able in the
mining sector wh e re env i ronmental concern is
rampant. These personnel can be most easily
t rained to upgrade env i ronmental awa re n e s s ,
planning and management in coastal areas.

Many environmental hazards are natural proc-

esses and it has to be acknowledged that absolute
control of these processes is often neither desir-
able nor possible. Rather, man must learn to live
with and adjust to the natural processes that have
shaped the Earth through millions of years. The
coastal zone, defined as the area at the boundary
b e t ween the land and the sea and ex t e n d i n g
inland and seawa rd to a va ri able ex t e n t , rep re s-
ents an ex t re m e ly dynamic and vulnerabl e
ecosystem, where natural processes of very dif-
ferent origin take place. Erosion of beaches, for
i n s t a n c e, m ay have been caused either by wave
action, littoral currents or sea level changes and is
of course undesirable to owners of hotels and cot-
t age s , who have made economic investment in
b e a ch f ront development. On the other hand, i t
has to be anticipated that land-based sources of
m a rine pollution rep resent about 75 % of the
t o t a l , o ri gi n ating large ly from human activ i t i e s
s u ch as mining, agri c u l t u re and others. A n o t h e r
major hazard comes from the passage of tankers
t ra n s p o rting oil and other hazardous substances
along the African coast. It is therefore imperative
to bring remedial action to the key pre s s u re
points. The pre s e n t ations of this wo rkshop may
highlight the need for the African coastal states to
develop national policies and management capa-
bilities for integrating the development of multi-
sectoral activities in this region.

THE SESSION AND ITS PRESENTATIONS

Within this framework, a three-day long technical
wo rkshop on earth re s o u rces and sustainabl e
i n t egrated coastal management was orga n i ze d
and convened by UNESCO. In the opening
a dd ress of the confe re n c e, M o z a m b i q u e ’s
Minister for Coord i n ation of the Env i ro n m e n t ,
B e rn a rdo Fe rra z , reminded over 100 inv i t e d

INTRODUCTION

Thomas Schlüter,
UNESCO Nairobi Office, Kenya
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ex p e rts of va rious scientific back gro u n d s , t h at
“the coast is one of our most precious re s o u rc e s ,
but also one of the most vulnerabl e. Coastal
m a n agement needs pri o rity at t e n t i o n .” PAC S I-
COM brought together scientists, e d u c at o rs , a n d
social scientists from all over A f ri c a , with the
aim to elab o rate re c o m m e n d ations drawn up by
four technical wo rkshops to be used by the min-
i s t e rs as a back ground for the Map u t o
D e cl a ration. The latter endorses a list of con-
c rete actions aimed at better, i n t egrated man-
agement of coastal re s o u rces. For the fi rst time
in a meeting of this kind, the week-long PAC S I-
COM confe rence dedicated one of its major
ap p ro a ches to a wo rkshop in earth sciences,
resulting in a resolution that was subsequently
i n c o rp o rated into the joint rep o rt of all wo rk-
shops submitted to the ministerial meeting,
wh i ch adopted the so-called Maputo decl a ra-
tion. 

The wo rkshop on the ge o l ogical back gro u n d
for sustainable management of earth re s o u rc e s
in coastal zones of A f rica took place in the set-
ting of the Rov u m a - C a rlton Hotel in centra l
M aputo from 18-20 Ju ly 1998. Invited speake rs ,
under the sponsorship of UNESCO, we re con-
vened by the Nairobi UNESCO rep re s e n t at ive
for earth sciences, Thomas Sch l ü t e r. Pro fe s s o r
Sospeter Muhongo , Dar es Salaam, was elected
ch a i rman of the meeting, s u p p o rted by Ian
W right (Durban) and Seydou Keita (Bamako) as
rap p o rt e u rs. 

B e fo re the opening of the technical sessions,
the Minister of Mines and Energy of Namibia,
Andimba To ivo ya To ivo , gave a key n o t e
a dd ress for the confe re n c e. He concluded that
ge o l ogical sciences are indispensable for mini-
mizing the env i ronmental impacts of economic
a c t ivities and are instrumental for deve l o p i n g
remedies for damages that have alre a dy
o c c u rred or are unavo i d abl e. He discussed the
e ffects caused by off s h o re diamond pro s p e c t i n g
and ex p l o rat i o n , for wh i ch the Namibian littora l
wat e rs are unique. Giving this example he
pointed out that mining – by definition – is not
s u s t a i n able in the long ru n , but can be seen as
p a rt of a sustainable development if it is strat e-
gi c a l ly used to kick - s t a rt other deve l o p m e n t s .

C apacity building in earth sciences is there fo re
re q u i red to assure fi rst of all the re a s o n abl e
ex p l o i t ation of marine and coastal minera l
d eposits so that a maximum life of mining oper-
ations is assured without any ove rmining taking
p l a c e.

The technical session was opened with an
i n t roduction by Thomas Schlüter who cl a s s i fi e d
the va rious direct effects of ge o l ogical pro-
cesses on the coastal env i ronment as nat u ra l
phenomena and anthro p ogenic activ i t i e s .
G e n e ra l ly speaking, the development of coastal
e a rth re s o u rces has obvious and pro fo u n d
e ffects on this env i ronment that can be neither
p redicted nor controlled without full under-
standing of a particular coastal area. 

The technical program included 13 pre s e n t a-
tions by re s e a rch e rs and scientists from 12
c o u n t ri e s : A n go l a , B e n i n , B o t swa n a , E t h i o p i a ,
I t a ly, Ke nya , M a l i , N a m i b i a , South A f ri c a ,
S wa z i l a n d, Tanzania and Uganda. Sospeter
M u h o n go gave an ove rv i ew on the ap p l i c at i o n
of ge o l ogical know l e d ge in the ex p l o i t ation of
coastal zone mineral re s o u rces with emphasis
on the Tanzanian coast. His speech was fo l-
l owed by the pre s e n t ation of Henri Kampunzu
who highlighted the need of capacity building in
e a rth sciences for sustainable deve l o p m e n t .
N o r b e rt Opiyo - A ke ch discussed env i ro n m e n t a l
aspects of past, p resent and future mining activ-
ities along coastal Ke nya. Erosion and human
impact on the littoral env i ronment of coastal
A n gola was the topic of Maria Duarte Mora i s .
The pro blems involving integrated coastal man-
agement in Benin we re presented by Sikiro u
Kola Adam. Herbert Roesener explained some
details of off s h o re diamond mining in Namibia
and coastal degra d ation associated with it. Th e
small island of Zab a rgad in the Red Sea wa s
re fe rred to by Marco Taviani as an example of
i n t egrated coastal management. Ian W ri g h t
eva l u ated heavy metal placer deposits along the
Indian Ocean coasts of Mozambique and South
A f rica. Implications for coastal zone manage-
ment arising from env i ronmental degra d ation in
S waziland we re described by Patience Fa k u d ze.
Va rious mining activities – and their impact on
e nv i ronmental pollution – we re illustrated in the
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c o n t ri butions of Seydou Ke i t a , A n d rew
M u wa n ga and Solomon Ta d e s s e. A short , m o re
philosophical note by Marco Taviani on past
ecosystems as a key for present env i ro n m e n t a l
awa reness term i n ated the oral pre s e n t at i o n s ,
wh i ch we re fo l l owed by a live ly discussion. 

The participants of the wo rkshop then con-
c e n t rated on the prep a ration of a document to
p rovide an up-to-date rev i ew of the state of
a ffa i rs concerning earth re s o u rces and sustain-
able integrated coastal management. This docu-

ment aimed at fa c i l i t ating discussion at the
wo rkshop and cl a rifying the issues for the bene-
fit of the subsequent ministerial meeting. Th e
contents of this document we re adopted by the
p a rticipants of the wo rkshop as a re s o l u t i o n
wh i ch is presented in these proceedings (see
p p . 263 and 336). This resolution was subse-
q u e n t ly incorp o rated into the joint rep o rt of the
t e chnical wo rkshops of PAC S I C O M , of wh i ch a
s h o rtened ve rsion fi n a l ly came into the exe c u-
t ive summary of this confe re n c e.
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DIAMOND MINING ALONG THE COAST OF NAMIBIA

Herbert Roesener,
Ministry of Mines and Energy, Windhoek, Namibia

1.  GE O L O G Y

The intense erosion after the break-up of We s t
G o n dwana resulted in the fo rm ation of the
b e d ro ck level towa rds the end of the
C retaceous. Va rying cl i m atic conditions have
resulted in the accumu l ation of a ra n ge of dif-
fe rent sedimentary deposits and the current ari d
s t age developed some 11 million ye a rs ago
when the Benguela Current established itself
( Wa rd and Corbert , 1990). The diamond
d eposits ra n ge in age from late Cretaceous to
Q u at e rn a ry but the main deposits are fro m
Pleistocene or yo u n ge r. The diamonds ori gi n at e
f rom the we at h e ring of the southern A f ri c a n
k i m b e rlites and from the tra n s p o rt ation of these
sediments down the paleo-river systems we s t-
wa rds to the Atlantic Ocean. The Benguela
C u rre n t , o ri gi n ating from the A n t a rctic and
fl owing nort h wa rd along the southwe s t e rn
coast of A f ri c a , as well as along-shore dri f t ,
t ra n s p o rted these diamonds nort h wa rds along
the coast. 

The diamond deposits occur as fluvial ter-
races along the paleo-river channel and on the
s u b m a rine delta from wh e re they we re
rewo rked to fo rm beach deposits. The fl u c t u a-
tion in sea-level has resulted in the occurre n c e
of seve ral raised beach e s , as well as near shore
and off s h o re deposits. Wind action on the
b e a ches rewo rked the beach deposits into aeo-
lian defl ation dep o s i t s , wh i ch tend to fo rm in
va l l eys parallel to the dominant southwe s t e rly
winds. The diamonds along the Namibian coast
we re tra n s p o rted over long routes during wh i ch
the poor quality stones we re destroyed and only
the high quality stones surv ive d. The result of
this is that 95% of the diamonds mined are of
gem quality and thus in high commerc i a l
d e m a n d. The size and abundance of the dia-

monds decreases nort h wa rds from the Ora n ge
R ive r, and the largest stone found near
O ra n j e mund weighed 246 carats. The ave rage
weight of the stones in the Conception Bay
a re a , some 500 km north of the Ora n ge Rive r,
ra n ges between 0.1 and 0.07 carats (Sch n e i d e r
and Miller, 1 9 9 2 ) .

2.  MI N I N G H I S T O RY

The fi rst Namibian diamonds we re discove re d
in 1908 in the Lüderitz area and we re of the
aeolian defl ation type. The news of the discov-
e ry sparked a diamond rush from Ora n j e mu n d
in the south to Conception Bay in the nort h
( Fi g. 1, p. 266). The continuous mining and
ex p l o ration effo rts led to the re c ognition of dif-
fe rent ge o l ogical settings in wh i ch the dia-
monds occur. Initially, mining focused mainly
on those onshore deposits wh i ch wh e re accessi-
ble to conventional mining methods. The slow
d epletion of these deposits as well as the
a dvances made in tech n o l ogical deve l o p m e n t s
a l l owed the ex p l o ration of the off s h o re are a s
( S chneider and Miller, 1992). Extensive ex p l o-
ration was conducted from the 1970’s and min-
ing started in 1990. Production soared fro m
29,000 carats during that year to 650,000 carat s
in 1997 (African Mining, 1 9 9 8 ) .

3.  IM P O RTA N C E O F D I A M O N D S I N T H E

NA M I B I A N E C O N O M Y

Diamonds are the most important mineral com-
modity of Namibia. Since the fi rst mining
s t a rt e d, over 60 million carats have been mined.
Diamonds make up 72% of the country ’s min-
e ral production and contri bute to 12% of the
total GDP. Furt h e rm o re, 60% of all ex p o rt earn-
ings are at t ri buted to diamonds. Initially, all the
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p roduction came from the onshore dep o s i t s , bu t
as these are being dep l e t e d, the emphasis has
shifted to the off s h o re areas so that about one
t h i rd of the production now ori gi n ates fro m
these marine dep o s i t s .

4.  MI N I N G M E T H O D S

Since the early discove ries of diamonds, t h e
o n s h o re mining methods have ch a n ged dra m at i-
c a l ly. Initial mining of the ri ch defl at i o n
d eposits was by crawling on hands and knees
and collecting diamonds on sight. This method
was replaced by processing the sands with
s i eves and jigs, and as tech n o l ogy adva n c e d, u p -
t o - d ate mech a n i s ation was employed in the
mining endeavo rs (Fi g. 2, p. 266). The amount
of moved mat e rial increased over the ye a rs so
t h at the company concerned was said to be the
second largest eart h m over in the wo rl d. 

The beach placer deposits occur along the
coastline wh e re seve ral terraces ra n ge fro m
raised to submarine beaches. These diamonds
tend to concentrate in trap-sites ab ove the
b e d ro ck. In order to re a ch the diamond-beari n g
grave l s , ove r bu rden has to be stripped and vo l-
umes as high as 58.7 Mt. per annum we re
m oved at one stage. Wh e re the deposits are
p roven to extend into the sea, a seawall is cre-
ated wh i ch enables the mining to take place up
to 19 m below sea level. Large-scale eart h - m ov-
ing techniques like bu cket wheels and conve n-
tional mechanical methods are used to strip the
ove r bu rden. The bedro ck is then cleaned with
handheld suction devices. All the ore is tra n s-
p o rted to centra l ly located tre atment plants
wh e re the waste is dumped and the concentrat e
t ra n s p o rted for further processing to the dia-
mond re c ove ry plants and sorting houses. 

C u rre n t ly, the only defl ation surface dep o s i t
mined is the Elizabeth Bay deposit. Mining is
by means of conventional mechanical ex c ava-
t o rs and dump tru cks. The waste mat e rial of the
plant is pumped onto the beach within Elizab e t h
B ay. The mining methods in the off s h o re env i-
ronment ra n ge from dive r- o p e rated suction
hoses to highly sophisticated mining ve s s e l s .
The fo re s h o re deposits are situated between the

high and low water marks and are mined fro m
the beach by dive r- o p e rated suction hoses. Th e
i n s h o re deposits are situated in the surf zo n e
and extend to about 5 km off s h o re. 

Mining in these areas is also by dive r- o p e r-
ated suction hoses, but these are operated fro m
small boat s , wh i ch are ge n e ra l ly conve rted fi s h-
ing vessels. 

The methods used commonly are hand-held
suction hoses wh i ch pump loose sediments to
s h o re- or boat-based ro t a ry trommel scre e n i n g
units. In the case of the boat - o p e rated units the
waste is dumped ove r b o a rd. In the shore - b a s e d
u n i t s , the waste is dumped on the shore. Th e
small boats can operate to water depths of ab o u t
30 m.

The ex p l o ration methods used in the off s h o re
a reas consist ge n e ra l ly of va rious ge o p hy s i c a l
t e chniques like side-scan sonar, seismics etc.
The scale of surveys is reduced over favo rabl e
a reas and these may eve n t u a l ly be tested by
v i b ro - c o ring and grab and bulk sampling.
E x p l o rations conducted from the 1970’s
o n wa rds confi rmed the existence of large low -
grade diamantife rous deposits on the continen-
tal shelf. In the off s h o re areas seve ral mining
methods are employe d. The techniques used
h ave evo l ved with time and advancements in
t e ch n o l ogy have allowed more effe c t ive mining
re c ove ries. Two main tech n o l ogies employ i n g
either a drillship (ve rtical) or a crawler (hori-
zontal) are used. The drilling tech n o l ogy
e m p l oys a large drill bit (5 m in diameter) wh i ch
s y s t e m at i c a l ly drills into the seabed and the
loosened mat e rial is lifted to the vessel via a
steel pipe. The hori zontal technique employs a
re m o t e ly operated submarine crawler with a
mining tool at t a ched to it. The crawler moves on
t ra cks and is thus more mobile and able to cove r
an area more systemat i c a l ly. In both cases the
diamond-containing sediments are airlifted to
the boat wh e re they are sort e d, s c reened and the
o re-containing concentrate is ex t racted and
shipped to onshore processing plants. A l l
gangue mat e rial is discarded ove r b o a rd.
C u rre n t ly, mining tech n o l ogy allows ex p l o i t a-
tion of deposits in water depths of up to 200 m.
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5.  EN V I R O N M E N TA L C O N D I T I O N S

A N D C O N S I D E R AT I O N S

The southwe s t e rn coastline of Namibia is
ex t re m e ly arid with Lüderitz re c e iving an annu a l
ra i n fall of between 1 and 2 mm. Most of the
p re c i p i t ation is from fog. The ave rage wind speed
is between 10 and 25 knots with speeds of up to
60 knots being possible (pers. com. Leg n a n i ,
1998). These ex t reme env i ronmental conditions
h ave resulted into a poorly dive rs i fied onshore
fauna and fl o ra in this area. The Benguela Curre n t
d o m i n ates the we ather conditions along the south
we s t e rn coast of Namibia. It ori gi n ates from the
A n t a rctic Sea and fl ows Nort h west along the
s o u t h e rn A f rican coast to north of Walvis Bay
wh e re its direction ch a n ges we s t e rly again. Th e
c u rrent is ri ch with nu t ri e n t s , wh i ch at t racts and
s u p p o rts a highly dive rs i fied marine fa u n a .

U p welling suspends the nu t rients and, in the
p resence of sunlight, p hytoplankton fl o u ri s h e s .
This results in a dive rsity of fish wh i ch in turn
has led to the establishment of a we l l - d eve l o p e d
fishing industry, wh i ch , in recent ye a rs , h a s
expanded to become one of the corn e rstones of
the Namibian economy (O’Toole and
B a rt h o l o m a e, 1998). The Benguela System is
a ffected by a va riety of oceanographic and at m o-
s p h e ric processes. This in turn influences the
long and short - t e rm ava i l ability of fish in the
coastal zone as the food chain is reliant on the
c u rrent. The local we at h e r, t ogether with the
regional we ather pat t e rns like the El Niño, m ay
cause tempora l ly unfavo rable conditions for fi s h
to exist or spawn. 

The commercial fishing in Namibia ra n ge s
f rom shore to nears h o re line fishing and lobster,
p e l agic mid-water traw l i n g. Prior to indep e n-
d e n c e, the marine re s o u rces we re ove rex p l o i t e d
by fo reign concerns. After indep e n d e n c e, t h e
E x cl u s ive Economic Zone was extended to
2 0 0 km off s h o re. The Namibia fishing industry
ex p e rienced an upwa rd phase from 1990 to 1993.
H oweve r, s eve re env i ronmental conditions led to
a dow n wa rd phase of production from 1993 untill
1 9 9 6 , but normal conditions re t u rned in 1997
( M i n i s t ry of Fi s h e ries and Marine Resourc e s
( M F M R ) , 1 9 9 8 ) .

6.  THE EFFECTS OF MINING ON THE COASTAL

AND MARINE ENVIRONMENT

The marine env i ronment is dynamic and infl u-
enced by both marine and terre s t rial fa c t o rs .
S t o rms on the ocean floor can be seve re and
ch a n ge the sub-marine topograp hy signifi c a n t ly
( p e rs. com. Corbert , 1997). Sedimentation may
occur in any marine environment, so marine life
has to adapt to this. Upwelling cells as well as the
regional water temperat u re ch a n ge the nu t ri e n t
and the oxygen availability, which, in turn, influ-
ences the food chain. Human activities also have
to be considered as an obvious influence on the
marine environment. These include mining , fish-
i n g, waste disposal, d re d ging etc. In the
Namibian situat i o n , the gre atest concern is the
effect that mining has on the rock lobster (Jesus
lalandii) industry. There has been a decrease in
the rock lobster population, and the Ministry of
Fisheries and Marine Resources was approached
by the ro ck lobster industry to inve s t i gate the
source of this decrease. In cooperation with the
G e rman A ge n cy for Te chnical Cooperat i o n
( G T Z ) , the Marine Env i ronmental Monitori n g
Project (Marenpro) was started in 1993 to study
these effects. The main effects of diamond min-
ing on the marine env i ronment as rep o rted by
Otte (1998) are best described in terms of the
type of mining activity described earl i e r. Th e
o n s h o re mining tech n o l ogy of constructing sea-
walls and releasing sediments into the sea causes
turbidity. Bottom fauna species cannot cope with
the shifting and resorting of sediments and seem
to have disappeared.

The “suction methods” wh i ch are used both
f rom land-based operations and small fi s h i n g
b o at s , cause concern wh e re the physical hab i t at
of the rock lobster can be destroyed by moving
ro ck s , re m oving sediments or subsequently by
fine silting. The process of sucking up into the
t re atment plant can kill the lobster itself. Fi n e
silting may also smother sedentary benthic organ-
isms, identified therefore as being the main area
of concern especially in the deeper water are a s
(Barkai and Bergh, 1996). The same authors also
suggest that the disturbance of bottom sediments
could lead to the release of undissolved metal sul-



phides (if these are present in the sediments). Th e
ox i d ation process may cause a reduced ox y ge n
content of the water wh i ch would affect the non-
mobile orga n i s m s .

When the Minerals Prospecting and Mining
Act of 1992 was dra f t e d, the Namibian Gov-
e rnment ack n ow l e d ged the fact that mining has an
impact on the env i ronment. A c c o rding to this A c t ,
E nv i ronmental Impact Assessment studies and
E nv i ronmental Management Plans have now to be
submitted prior to any mining licence being
i s s u e d. As part of the commitment to the A c t , m o s t
of the mining companies along the coast have sub-
mitted the necessary documents. The companies
m a ke use of either in-house ex p e rtise or spe-
cialised consultants to complete the env i ro n m e n t a l
studies re q u i re d. The Gove rnment of Namibia,
t h rough its Ministries of Fi s h e ries and Mari n e
R e s o u rc e s , Mines and Energy and Env i ro n m e n t
and To u ri s m , is also aiming to get a better under-
standing of the env i ronmental conditions preva i l-
ing and the significance this has on the effe c t ive
m a n agement of the nat u ral re s o u rces. 

A particular Env i ronmental Management Plan,
set up by the Council for Industrial and Scientifi c
R e s e a rch (CSIR) in 1997 for Ocean Diamond
M i n i n g, focuses on the suspended sediments. It is
expected that this plume will have a concentrat i o n
of 20 m g / l , wh i ch is mu ch lower than the 100 mg/l
re q u i red to affect the biva l ve s ’ fi l t e ring cap a c i t y
( C S I R , 1998). The Mare n p ro study came to the
c o n clusion that the decrease in lobster populat i o n
was possibly caused by ch a n ging cl i m atic condi-
t i o n s , as the lobsters in areas wh e re no mining
took place, we re also affe c t e d. The suction pump-
ing of diamonds only takes place over a small are a .
Some 50% of the mat e rial delive red to the boats or
s h o re ori gi n ated from benthos and, of this mat e-
ri a l , 95% is made of old shells. Th e re fo re, t h e
m e chanical re m oval of sediments was not
rega rded as a critical issue. Further ex p e ri m e n t s
h ave shown that lobsters can avoid being sucke d
up. Howeve r, the purposeful sucking up of lobsters
by dive rs as a means of fishing can not be
ex cl u d e d. Of those ex p e ri m e n t a l ly fo rced into the
p i p e, the smaller ones surv ive d, but their eve n t u a l
s u rv ival rate was ex t re m e ly low (Barkai and
B e rg h , 1996). In the shallow marine areas the

d e s t ruction of kelp by mining activities causes also
some concern , as kelp beds are highly pro d u c t ive
b i o l ogical systems. Th ey provide a unique hab i t at
for a dive rsity of life fo rms and any disruption in
t h at particular ecosystem will cert a i n ly have an
e ffect (Barkai and Berg h , 1 9 9 6 ) .

7.  CO N C L U S I O N

Diamond mining in a marine env i ronment is
unique to the southwe s t e rn coast of A f rica. Th e
ex p l o ration and mining techniques used we re pio-
n e e red and developed in this area and large inve s t-
ments have gone into this industry. At the same
t i m e, the fishing industry has expanded to become
one of the corn e rstones of the Namibian economy.
Recent global env i ronmental awa reness and the
c o n c e rns raised by the fishing industry have
resulted in all parties affected to have a look at the
mining industry and assess the impact on the env i-
ronment. The seve rity of the impact that off s h o re
diamond mining has on the marine env i ronment is
not cl e a r. Many studies still have to be done and, i n
the absence of historical dat a , the conclusions are
often infe rre d. The importance of Env i ro n m e n t a l
Impact Assessment studies is well illustrated by the
fact that studies in the Namibian wat e rs have
cl e a red the mining industry from accusations of
being re s p o n s i ble for the destruction of the ro ck
lobster population. Howeve r, t h e re is no doubt that
o ff s h o re mining, l i ke any other process that
exploits nat u ral re s o u rc e s , does have an impact on
the env i ronment. Howeve r, the balance between an
a c c ep t able impact and a negat ive impact will
d epend on the intensity and the scale of mining.
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1.  IN T R O D U C T I O N

The Indian Ocean region of southern A f ri c a ,
although not a cohesive political or economic
u n i t , has we l l - d e fined ge ographical and ge o l ogi-
cal re l ationships wh i ch explain the regions domi-
nance of the global US$ 7 billion a year Ti O2 p i g-
ment industry (Taylor and Moore, 1997). Th e
recent political stability within Mozambique has
rekindled fo reign interest in its considerabl e
h e avy mineral re s e rves. In the past, ex t raction of
h e avy minerals has occurred in va rious small
localities. At pre s e n t , l a rge deposits at Moeb a s e
a re being assessed by Billiton and A n go ch e
( C o n golone) by a joint Ke n m a re Resourc e : BU P
ve n t u re. Given that Billiton and A n go che are
building an aluminium smelter in Mozambique,
t ogether with the abundant supply of hy d ro - e l e c-
t ric powe r, s u ggests that Mozambique will
become a major player in the heavy mineral mar-
ket as it has the re s e rves and soon the infra s-
t ru c t u re to develop them.

South A f rica is an established major contri bu-
tor to the heavy minerals market thro u g h
R i ch a rds Bay Minerals. The Rich a rds Bay
M i n e rals (RBM) operation with its ch l o ride gra d e
ilmenite ex t raction plant has offe red new tech n o l-
ogy to exploit the low grade ilmenite re s e rves that
typify the regions of Kwa Z u l u - N atal and
M o z a m b i q u e. Since 1990, RBM has been the
wo rl d ’s largest producer of titanium fe e d s t o ck s
and the second largest producer of zircon (Tay l o r
and Moore, 1997). Due to similar cl i m at i c, ge o-
l ogical and sociological controls the South

A f rican east coast mining operation has the re l e-
vant tech n o l ogy to help Mozambique gain a
foothold into the heavy minerals market. Th e i r
p roven env i ronmental re c o rd indicates that tech-
n o l ogy is ava i l able to ensure that heavy minera l
mining does not compromise the many env i ro n-
mental issues at stake. Mining policy must ensure
t h at in addition to env i ronmental issues, the local
p o p u l ation benefits from mining by ensuring that
the re l evant mining companies provide add i t i o n a l
c apital to the local economy for env i ro n m e n t a l
and sociological upliftment, in addition to their
c o n t ri bution to the regional Mozambique econ-
o my through taxes etc.

2.  GE O L O G I C A L S E T T I N G

The break-up of Gondwana during late Ju rassic to
e a rly Cretaceous times caused rifting along the
southeast A f rican coastline, resulting in the
fo rm ation of a basin into wh i ch rive rs dra i n e d,
f rom the we s t e rn highlands. Large areas of hin-
t e rland we re drained that are ch a ra c t e rised by
continental craton-type ge o l ogy wh i ch incl u d e s
gra n i t e s , g n e i s s e s , p eg m at i t e s , greenstone belts
and metamorphic terrains as well as yo u n ge r
l i t h i fied sedimentary sequences (Fi g. 1 , p . 2 6 7 ) .
From the Cretaceous to the pre s e n t , these conti-
nental alluvial sediments have been dep o s i t e d
along the shore l i n e, gra d u a l ly building out a
coastal plain. Coastal pro c e s s e s , i n cluding surf
and aeolian action, combined with rap i d
Q u at e rn a ry sea-level ch a n ge have resulted in
these sediments undergoing a large amount of
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we at h e ring in the fo rm of cy clical ero s i o n , t ra n s-
p o rt ation and deposition. This cy clical winnow-
ing has pre fe re n t i a l ly concentrated the more
resistant minera l s , i n cluding the economic miner-
als of ilmenite, z i rcon and rutile into localised
d ep o s i t s .

A series of four palaeodune cord o n s , i n cl u d-
ing the Late Pleistocene-Holocene coastal vege-
t ated barrier dune cord o n , t h at are associated with
past sea-level stillstands, can be traced the length
of the nort h e rn Kwa z u l u - N atal coastal plain into
s o u t h e rn Mozambique (Wri g h t , 1 9 9 8 ) .
Q u at e rn a ry sediments cover more than 80% of
s o u t h e rn Mozambique (Cilek, 1985; Fi g. 2,
p. 268) and make up a large pro p o rtion of the
n o rt h e rn Kwa z u l u - N atal coastal plain (Fi g. 3,
p. 268). Northeast of the Zambezi Delta,
Q u at e rn a ry deposits fo rm a 50 km wide band as
far as Ilha de Mozambique. Th i ckness of the
Q u at e rn a ry cover in Mozambique va ries but is
ge n e ra l ly 0-200 m in the coastal plain whilst it is
u n k n own for the Zambezi Delta. The most ex t e n-
s ive Pleistocene unit in Mozambique is an unbed-
ded terre s t rial sand containing minor sand and
gravel known as the Cover Sand, wh i ch may be
a n a l ogous to the Kosi Bay Fo rm ation of nort h e rn
K wa Z u l u - N at a l , wh i ch fo rms part of an info rm a l
s t rat i grap hy proposed by Botha (1997). The mid-
Mozambique Cover Sand has been tra n s p o rt e d
for over 400 km in a second Late Pleistocene to
Holocene rewo rk i n g. This rewo rking of the
C over Sand has fo rmed ex t e n s ive beach ri d ges of
p ro b able Holocene age that can be equated with
B o t h a ’s (1997) Sibayi Fo rm ation from nort h e rn
K wa Z u l u - N atal. Extensive beach ri d ges north of
the Zambezi Delta and Vila Maganja (Pebane) are
composed of longshore tra n s p o rted sediments
f rom the Zambezi Delta. Locally, sand dunes
ove rlie beach ri d ges north of the delta. Heav y
m i n e ral concentrations in the Cover Sand are nor-
m a l ly < 1%. Sands from in and around the large
rive rs such as the Zambezi, S ave, and Limpopo
h ave a higher heavy mineral concentration than
the Cover Sand but comprise less economic min-
e rals and more amphiboles, epidote and ga rn e t .
R ive rs that drain the Cover Sand have a heav y
m i n e ral concentration with increased economic
m i n e rals and less amphibole, epidote and ga rn e t .

3.  CO A S TA L H E AV Y M E TA L M I N E R A L P L A C E R

D E P O S I T S

Although pri m a ry deposits of mag m atic ori gi n
occur throughout Mozambique, the nat u re of the
placer deposits make them by far a better ex p l o rat-
ion target. Most of the major rive rs , i n cluding the
Tu gela and Mfolozi rive rs in South A f rica and the
Z a m b e z i , S ave, L i go n h a , Luno and Rovuma rive rs
in Mozambique, h ave alluvial heavy mineral dep-
osits in their beds, containing ilmenite, z i rcon and
ru t i l e. High concentrations of non economic min-
e rals associated with the economic minera l s , a l o n g
with small tonnages mean that most alluvial
d eposits are not economically viabl e. Heavy min-
e ral deposits are found along the entire
Mozambique coastline, with the main mineral con-
stituents being ilmenite, l e u c oxe n e, ru t i l e, z i rc o n ,
m o n a z i t e, kya n i t e, andalusite and mag n e t i t e. Th e
Ti O2 content of ilmenite is important from a bene-
faction point of view. Ti O2 va ries by < 50% fro m
the South A f rican border through Xai Xai, the Save
R iver to the Limpopo palaeodelta. Good quality
ilmenite is found at Pebane (53% but with impuri-
t i e s ) , A n go ch e, Q u i n ga , G o ra i , I d u go , Moma and
M o eb a s e. The rutile Ti O2 has a content that va ri e s
f rom 89.5 to 99.0%, whilst Zircon has a ZrO2 c o n-
tent of 46-60%. The known coastal deposits are
d e s c ribed by locality, s ep a rating Mozambique into
s o u t h e rn , c e n t ral and nort h e rn parts. Fi g. 4 (p. 269)
i n d i c ates that for a large pro p o rtion of the
Q u at e rn a ry, s e a - l evels have been lower than at pre-
sent. This means that there is a vast potential fo r
h e avy mineral deposits along the ex t e n s ive conti-
nental shelf areas of Mozambique.

3.1.  Eastern South A f ri c a
The majority of heavy mineral deposits of
K wa Z u l u - N atal are located in the Late Pleistocene
to Holocene age coastal dune sequence (Kosi Bay
and Sibayi Fo rm ations of Botha, 1997) wh i ch are
mined by Rich a rds Bay Minerals using pond
d re d ge mining methods. This technique invo l ve s
the dune vege t ation fi rst being cl e a red and then the
d re d ger and pri m a ry sep a ration plant mov i n g
t h rough the oreb o dy in an art i fi c i a l ly cre ated pond,
s ep a rating the heavy mineral concentrate (HMC)
f rom the quartz sand. The quartz sand is dumped
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behind the mining operation wh e re it is moulded
into the ori ginal dune stru c t u re and then re h ab i l i-
t at e d, with either nat u ral vege t ation or fo re s t ry,
d epending on the land ow n e rs ’ re q u i re m e n t s .

Iscor has developed a strat egy wh e re they
intend mining older, p ro b able Pliocene age dunes
(the Umkwelane Fo rm ation of Botha, 1 9 9 7 ) , i n l a n d
of Rich a rds Bay. Due to the higher mud content (±
23 %) of the older dunes, d i ffe rent mining tech-
niques to RBM will be employe d, with a potential
for a gre ater env i ronmental impact. Table 1 show s
an estimate of ore re s e rves ava i l able to the two
companies that have proven re s e rves along the
K wa Z u l u - N atal coastal plain. Reconnaissance

studies off s h o re have shown a large potential but to
d ate no finite ore re s e rve calculations are ava i l abl e.

3.2.   Southern Mozambique
Little is known about these re s e rve s , but the fa c t
t h at the coastal plain is ap p rox i m at e ly 80 km wide,
t ogether with the presence of heavy mineral dep-
osits on the beach , m a ke it a wo rt h while target fo r
h e avy mineral ex p l o rat i o n .

Po s s i ble conflict between ecotourism and min-
ing may occur as the area has been targeted fo r
game re s e rve expansion and SCUBA diving re c re-
at i o n , although ava i l able tech n o l ogy means that the
t wo entities are compat i bl e. The source mat e rial fo r

Table 1. Ore reserve calculations in million tonnes (Mt) for heavy mineral mining projects in
Kwazulu-Natal.

Locality Deposit HMC Geological formation 
(Mt) (Mt)

Richards Bay Minerals 3,500 175 Late Pleistocene-Holocene coastal 
dunes

Iscor Hillendale 560 26 Mid-Pliocene dune complex
with high slimes

TOTAL 4,060 201 At an average of 5 % HMC

Table 2. Ore reserve calculations for southern Mozambique.

Locality Deposit (Mt) HMC (Mt) Geological formation

Ponta d’Ouro-Maputo 108 3.24 Area of ecotourism-conflict?

Lagoa Pati 4 ?

Marracuene ? ? Pliocene? deposit

Limpopo River Mouth 541 18.94 Marine and Alluvial, worked in past

Chongoene ? 10 Shoreline and aeolian

Massoro 19.8 1.39 Shoreline and aeolian, abandoned mine

Xai Xai ? ? Beach and dune deposits

Maxecane ? 2 Aeolian

Ponta Zavora ? 0.3 High cones on beach and coastal dune

Jangamo 33 2.64 Abandoned shoreline and aeolian deposit

Baia Inhambane ? ? Deposit in Pliocene? Dunes

Praia Morrungulo ? ? High HMC in beach sand

Inhassoro 29 1.74 Abandoned aeolian placer mine

TOTAL 734.8 40.25 At an average of 5.5 % HMC
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the heavy minerals comprises vege t ated to open
coastal dune fo rm ations that va ry in age fro m
P l e i s t o c e n e - H o l o c e n e, ex c ept for the Marra c u e n e
d eposit wh i ch occurs in a pro b able Pliocene age
palaeodune cordon. The coast from Beira to the
Zambezi River mouth is ex t re m e ly fl at , c o m p ri s-
ing swa m p s , m a n groves and sand-fl ats. A n
u nusual association of heavy minerals with a high
content of both rutile (11.3 %) and zirc o n , m a ke s
it a potential ex p l o ration site (Cilek, 1985). Tabl e
2 tabu l ates pre l i m i n a ry ore re s e rve calculat i o n s
for areas along the southern Mozambique coast-
l i n e. The data has been gleaned from a va riety of
s o u rces and should be rega rded as tentat ive.

3.3.  Central Mozambique
A c c o rding to Cilek (1985) central Mozambique is
the most important area of heavy minera l
re s e rves. The coastal plain is 100 km wide in the
Zambezi delta region. The ri chest deposits occur
about 600 km from the Zambezi River delta, i n
the direction of Cabo Namat u n go near
M ogincual. An ex t e n s ive system of sand-fl at s
occur in the vicinity of Quelimane, c o m p ri s i n g
five distinct fields of diffe re n t ly ori e n t ated beach
ri d ges ap p rox i m ating one hundred in total. Th e
Pleistocene “ D e cksand or Cover Sand” is an

i m p o rtant transitional source for heavy minera l s
with ilmenite and zircon dominat i n g. The ori gi n a l
fl u v i atile sediments from the Zambezi River have
ch a ra c t e ristic high silicate heavy mineral va l u e s ,
up to 80%, being found from the Zambezi Rive r
mouth to Peb a n e, e s p e c i a l ly from the Zambezi to
Vila da Maganja. Ye l l ow to red dunes between the
D e cksand and Holocene sediments descri b e d
f rom this area may corre l ate strat i grap h i c a l ly
with their Kwa Z u l u - N atal and southern
Mozambique counterp a rts (compare Figs. 2 and
3 , p. 268). Histori c a l ly, a number of small wo rk-
ings have taken place along this stre t ch of coast-
l i n e. New, l a rger deposits such as the Billiton
d eposit at Moebase will use new mining tech-
niques similar to those used in Kwa Z u l u - N atal as
the local ge o l ogy is ve ry similar. The crucial fa c-
tor in the mining is that the economic heavy min-
e rals are located within unconsolidated sand,
close to the surfa c e, e n s u ring a re l at ive ly simple
and cost-effe c t ive ex t raction process. Table 3 pro-
vides an estimate of the heavy mineral potential
for central Mozambique.

3.4.  Nort h e rn Mozambique
The coastline is dissected, cl i ffed and cora l l i n e,
thus sand bodies that are suitable for heavy min-

Table 3. Preliminary ore reserve calculations for central Mozambique.

Locality Deposit HMC Geological formation
(Mt) (Mt)

Micuane and Deia 259 50 Aeolian and beach deposits

Quelimane 24.9 2.5 Aeolian and beach-ridge deposits

Zalala 15 1.5 Shoreline and dune placer

Raraga and Gorai 59 29? Very high HMC on beach and beach-ridges

Pebane and Idugo ? 2.74 Aeolian placer

Moebase 1,253 47.58 Pleistocene-Holocene beach and dune placers

Moma 6.24 0.42 Shoreline deposit

Angoche 207 9.11 Aeolian

Congolone 167 5.34 Aeolian and shoreline placer

Quinga 1246 23.44 Abandoned shoreline and aeolian deposit

TOTAL 3,237.14 171.63 At an average of 5.3 % HMC
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e ral accumu l ation occur in a few places only and
a re not thought to be economically viabl e.

3.5.  Off s h o re Mozambique
The potential for off s h o re heavy minera l
d eposits associated with past sea-level low still-
stands is vast. One such deposit is the heav y
m i n e rals distri buted along the outer and midd l e
shelf off the Zambezi delta described by
B e i e rsdorf et al. (1980) who calculated ap p rox i-
m at e ly 4,415 Mt of continental shelf sand that
hold ap p rox i m at e ly 214 Mt of economic heav y
m i n e ra l s , c o m p rising pri m a ri ly of ilmenite, z i r-
con and ru t i l e. The hostile off s h o re env i ro n m e n t
and logistical pro blems have meant that these
d eposits have remained subeconomic but re c e n t
a dvances in off s h o re mining tech n o l ogy com-
bined with the opening of local harbours may, i n
the future, mean that these re s e rves become eco-
n o m i c a l ly viable (Fig 4, p 269).

Although the southern A f rican west coast
(South A f rica and Namibia) off s h o re diamond
mining took a long time to mat u re, n ow it play s
a major role in the diamond industry, p rov i n g
t h at similar tech n o l ogy is ava i l able to ex p l o i t
o ff s h o re heavy mineral dep o s i t s .

4.  EN V I R O N M E N TA L I S S U E S

M i n i n g, an ex t ra c t ive utilisation of non-re n ew-
able re s o u rc e s , is not a sustainable pro c e s s ,
although it is an integral part of most countri e s ’

e c o n o my. Table 4 provides a conservat ive esti-
m ate of the heavy mineral potential of
M o z a m b i q u e. Heavy mineral mining often play s
a major role in the coastal zo n e, but because it is
n o n - s u s t a i n able it is often ignored in sustainabl e
i n t egrated coastal management (SICOM) pro-
cesses. It is often for this ve ry reason that the
i m p l e m e n t ation of most SICOM plans fa i l s
because it does not re c ognise or add ress mining
issues adequat e ly. Coastal placer heavy minera l
mining provides a vast deal of wealth to a coun-
t ry ’s economy and due to its re l at ive ly easy and
clean mining pro c e d u re, if carried out corre c t ly,
does so with minimal detrimental effects to the
e nv i ronment. 

In order for mining to be re c ognised and
i n c o rp o rated into the SICOM pro c e d u re, va ri o u s
s t rat egies should to be implemented by mining
companies interested in utilising coastal ore
re s e rves. These include a responsibility to the
local env i ronment that includes the local popula-
t i o n , by providing the present population with
the tools to improve their future we l l - b e i n g,
t h e reby contri buting to the SICOM process. It is
o n ly when these issues are adequat e ly add re s s e d
t h at mining will be seen as an accep t able part n e r
in the SICOM process. Dune mining along the
N o rt h e rn Kwa Z u l u - N atal coastline has prov i d e d
an enormous amount of env i ronmental and soci-
o l ogical info rm ation that should be utilised
when similar projects are implemented in
M o z a m b i q u e.

Table 4. Tonnages of ilmenite, zircon and rutile converted into millions of US dollars using a value of US$
72, US$ 360 and US$ 525 for each mineral, respectively.

Ilmenite Zircon Rutile TOTAL Ilmenite Zircon Rutile TOTAL
(Mt) (Mt) (Mt) (US$M) (US$M) (US$M)

South Africa 160.8 30.2 10 201 11,577.6 10,872 5,250 27,699.6

South Mozambique 32.2 6.1 2 40.3 2,318.4 3,603 1,050 6,971.4

Central Mozambique 137.3 25.7 8.57 171.6 9,885.6 9,252 4,499.3 23,636.9

North Mozambique - - - - - - - -

Offshore 171.2 32.1 10.7 214 12,326.4 11556 5,617.5 29 500

TOTAL 626.9 87,807.8



5.  CO N C L U S I O N

P roduction of titanium fe e d s t o cks in the Indian
Ocean Rim are expected to grow stro n g ly to
2005 (Taylor and Moore, 1997). The need for a
n ew fe e d s t o ck supply beyond that time will pro-
vide opportunities for the development of major
n ew projects in the region. Heavy minera l
d eposits of Mozambique are estimated to be
wo rth US$ 60 000 million (Table 4), p rov i d i n g
major potential wealth and social upliftment.
These values are conservat ive as according to
Cilek (1985), o n ly ap p rox i m at e ly 3% of
Q u at e rn a ry deposits have been eva l u at e d.

Table 4 provides a fi rst estimate on the poten-
tial wealth of the va rious regions discussed. It is
re c ognised that each individual ore body
e n c o u n t e red will have its own ilmenite, z i rc o n
and rutile rat i o , but for the sake of the studies the
ratios have been ave raged and thus the fo l l ow i n g
fi g u res must be rega rded as pre l i m i n a ry.

It must be ensured that the scenic and env i-
ro n m e n t a l ly sensitive coastline must not be com-
p romised whilst exploiting this enormous poten-
tial wealth. Mining tech n o l ogy, i n cl u d i n g
re h ab i l i t at i o n , gained from heavy mineral min-
ing projects in Kwa Z u l u - N at a l , must be ap p l i e d
in Mozambique as their vege t ation cove r, ge o-
l ogical fo rm ation and mining pro c e d u re are sim-
i l a r. In addition to safe - g u a rding the local phy s-
ical env i ro n m e n t , the re l evant mining companies
must implement a socio-economic upliftment
p rogramme for the local commu n i t y, t h e reby
c o n t ri buting to the SICOM pro c e s s .
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1. INTRODUCTION

The sediments in the coastal basin of Ta n z a n i a
belong to the so-called “Somali Basin” of eastern
A f rica (Fi g. 1, p. 270). Their ages ra n ge fro m
Jurassic to Recent. The western boundary of this
basin is defined by a major fault zone wh i ch
extends from Tanzania through Ke nya and
Somalia, to Ethiopia (Fig. 1, p. 270). In Tanzania,
this fault zone has two major trends: NNE-SSW
( Ta n ga fault zone) and NNW-SSE (Lindi fa u l t
zone) (Figs. 1 and 3, pp. 270-271). The coastal
zone of Tanzania encompasses a narrow stri p
along the mainland Tanzania coast and the islands
of Pe m b a , Z a n z i b a r, M a fia and Songo s o n go
( Fi g. 2 , p. 271). These islands are made up of
m o s t ly cl ay s , m a rl s , fo s s i l - ri ch calcareous sand-
stones and coral limestones of ages ranging from
Miocene to Recent (Mpanda, 1997).

The opening of the “Somali Basin” took place
in the Jurassic. It resulted from the break up of the
Gondwana Supercontinent which commenced in
the Triassic (Kent and Pyre, 1973; Coffin and
R ab i n ow i t z , 1987). Most of the tectonic mov-
ements we re ve rtical displacements re l ated to
extensional rifting which led to the development
of the present coastal basin in Tanzania (Ke n t ,
1972; Mpanda, 1997). The sedimentary sequence
i n cludes the Karoo sediments of ages ra n gi n g
f rom Pe rm o - C a r b o n i fe rous to Early Ju ra s s i c
(Wopfner and Kaaya, 1992). The basal part of the
sequence consists of continental deposits, mostly
d e rived from the eroded neighbouri n g
P re c a m b rian basement of the Mozambique belt.
The upper part of the sequence is represented by
fl u v i atile arko s e s , c o n g l o m e rates and shales
(Mpanda, 1997). In Middle Jurassic a continental

shelf was well developed along the whole of the
Tanzania coast and marine sedimentation com-
menced (Kent and Pyre, 1973; Ku p rina and
M a e ra , 1989). Th e re a f t e r, s eve ral subsequent
transgression and regression events took place. It
was during these events that concentration of
some heavy minerals in the coastal basin of
Tanzania occurred.

2.  GEOLOGICAL SETTING

Geological studies and the assessment of the min-
e ral economic potential along the coast of
Tanzania began as far back as during the German
colonial are a , e. g. Born h a rdt (1900). Hennig
(1937) described the strat i graphic sequence of
s e d i m e n t a ry ro cks in the Mandawa - M a h o ko n d o
a n t i cline in southern coastal Ta n z a n i a , NW of
Lindi (Figs. 2 and 3, p. 271).

From 1938 to 1950, no documented geological
investigations were carried out in the coastal basin
of Tanzania. Thereafter, geological investigations
and hydrocarbon exploration activities have been
u n d e rt a ken by nu m e rous companies (e. g. BP,
S H E L L , AGIP) and indiv i d u a l s , n o t ably,
Quennell et al. (1956), Aitken (1961), Kent et al.
( 1 9 7 1 ) , K a j ato (1982) and more re c e n t ly by
Mpanda (1997).

2.1.   Stratigraphy
The ge n e ral strat i graphic sequence of sediment-
a ry ro cks in coastal Tanzania is sch e m at i c a l ly
presented in Fig. 4, (p. 272). The oldest sedimen-
tation in present coastal Tanzania is marked by the
d eposition of continental Karoo sediments
(Wopfer and Kaaya, 1992) (Fig. 2, p. 271). The
uppermost part of this sequence is ascribed to the
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E a rly Ju rassic and comprises of fl u v i atile arko s i c
s a n d s t o n e s , c o n g l o m e rates and occasionally marl s
and/or shales. During the Karoo sedimentat i o n
t h e re we re occasional marine incursions as ev i-
denced from the occurrence of evap o rites in the
M a n d awa basin (Fi g. 3, p. 271) (Kajat o , 1982 and
re fe rences therein). The Karoo sediments we re
m a i n ly deposited in low relief areas and in are a s
adjacent to the Pre c a m b rian basement of the
Mozambique belt. 

2.2.   Karoo sediments 
The Karoo sediments are of continental ori gi n
ra n ging in age from Carbonife rous to Early
Ju rassic (Wopfner and Kaaya , 1992). Th ey fo rm
the basal part of the sedimentary sequence and
ove rlie unconfo rm ably the Pre c a m b rian basement
c o m p l ex of the Mozambique belt of Tanzania (Fi g.
2 , p. 271). In nort h e rn coastal Ta n z a n i a , NW of
Ta n ga town (Figs. 2 and 3, p. 271), the Early
Ju rassic is rep resented by fl u v i atile arkosic sand-
stones and siltstones resting on basal conglomer-
ates. These sedimentary ro cks dip unifo rm ly to the
east with angles increasing from 5° to 10° inland to
as mu ch as 30° at the coast (Kent et al., 1 9 7 1 ) .
A c c o rding to Quennell et al. (1956), the thick n e s s
of the Ta n ga beds is at least 900 m.

In the hinterland of Dar es Salaam, a rko s i c
cross-bedded sandstones and siltstones as well as
c o n g l o m e rates with occasional shales and mu d-
stones (known as the Ngerengere Formation) crop
out between the Nge re n ge re and the Kiduga l l o
areas (Fig. 2, p. 271). Total thickness of this unit
is about 760 m (Hennig, 1924) and it is correlated
with the Karoo Group of the Tanga area. In south-
ern coastal Tanzania, particularly in the Mandawa
basin (Fi g. 3, p. 271) , a diffe rent dep o s i t i o n a l
environment prevailed in the period between the
Triassic and the Early Jurassic (Kent et al., 1971).
This environment was characterized by an evap-
o ritic sequence of gy p s u m , halite and anhy d ri t e
intercalated with silty shales (the Pindiro Group).
This evap o ritic sequence developed in a ve ry
rap i d ly subsiding part of the basin in wh i ch a
re s t ricted marine incursion took place; wh e re a s
the continental Karoo sequence accumu l ated in
the slow sinking part of the basin (Kent et al.,
1971). The interc a l ation of these evap o rites and

continental Karoo sediments advocates for a post-
K a roo marine incursion in the coastal basin of
southern Tanzania.

2.3.   Karoo ri f t i n g
At the end of the Pa n - A f rican Oroge ny, d u ri n g
C a m b rian times (ca 550 Ma ago ) , the southern
h e m i s p h e re continental fragments amalga m at e d
t ogether fo rming the Gondwana Superc o n t i n e n t .
D u ring the development of the Indian Ocean, t h re e
major tectonic events occurred in coastal
Ta n z a n i a : (i) Karoo rifting during Pe rmian; (ii) the
b reakup of the Gondwana Supercontinent wh i ch
s t a rted with rifting in the Tri a s s i c, and (iii) fi n a l ly
the opening of the Somali basin in the Midd l e
Ju rassic (Kent and Pyre, 1973; Coffin and
R ab i n ow i t z , 1978; Mpanda, 1997). Rifting and
d evelopment of a thermal dome in the pre s e n t
coastal Tanzania might have triggered the initial
b reakup of Gondwanaland in East A f ri c a
( M p a n d a , 1 9 9 7 , Fi g. 1, p. 270).

The Karoo rifts developed through ex t e n s i o n a l
t e c t o n i c s , wh i ch affected the coastal Tanzania by
p roducing NE-SW trending grabens (Figs. 2 and 3,
p. 271). Normal ve rtical fa u l t s , with throws of up to
6,000 m (Kent et al., 1971) in the Ta n ga Fault Zone,
m a rk the we s t e rn boundary of these grabens. Th e
Ta n ga and the Lindi faults together with the Utete-
Tagalala and the A swa lineaments (Figs. 2 and 3,
p. 271) , p l ayed a major role in controlling the dep o-
sition and distri bution of the Karoo sediments in the
va rying lacustri n e, fluvial and deltaic env i ro n m e n t s
in coastal Tanzania (Kajat o , 1982; Mpanda, 1 9 9 7 ) .
These terre s t rial sediments we re large ly dep o s i t e d
in the NE-SW trending grabens on mainland
Tanzania as has been documented in the Ta n ga ,
M i k u m i , N ge re n ge re and the Selous areas (Figs. 2
and 3, p. 271) (Wopfner and Kaaya , 1992). Ku p ri n a
and Maera (1989) rep o rted on a similar sedimenta-
tion style along the we s t e rn coast of Madaga s c a r.

2.4.  Breakup of the Gondwana 
s u p e rcontinent 
The Karoo rifting cre ated weak zones wh i ch led to
the breakup of Gondwa n a l a n d. The rifting start e d
in Triassic but the frag m e n t ation of the superc o n-
tinent commenced in Early Ju rassic and continu e d
into Early Te rt i a ry (Wi n d l ey, 1986). The bre a k u p
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of the continental crust fo l l owed the pre - ex i s t i n g
K a roo rifts. During this period the ex t e n s ive intra-
continental rifting along the East A f rican coast wa s
a s s o c i ated with widespread mag m at i s m .

As the sep a ration of the continental plat e s
i n c re a s e d, m o re and more marine water invaded the
older basins through periodic diffe rential uplifts and
m a rine incursions. These tectonically contro l l e d
p rocesses led to re s t ricted depositions of mari n e
sediments as evidenced from the Mandawa basin
wh e re evap o rites and marine shales (the Pindiro
G roup) of Triassic? – Early Ju rassic age are out-
c ropping (Kajat o , 1982; Mpanda, 1 9 9 7 ) .

C o ffin and Rab i n owitz (1987) rep o rted on evap-
o rites of the same age from the eastern coast of
Ke nya and Somalia and along the nort h we s t e rn
coast of Madaga s c a r. In certain areas in the coastal
basin of Tanzania thick oolitic to oncolitic lime-
stones with interc a l ations of gypsum developed dur-
ing this time, e. g. the Kidugalo oolites and the Ta n ga
limestones (Fi g. 4, p. 272) (Moore, 1 9 6 3 ) .

H oweve r, the fi rst widespread marine incurs i o n
in East A f rica occurred in Middle Ju rassic (Bajocian
- Bathonian) times (Kent et al., 1971). It was duri n g
the Middle Ju rassic that the marine tra n s gre s s i o n
c ove red the whole of the coastal basin of Ta n z a n i a
f rom the Ke nya boarder in the north down to the

M atumbi hills in the south (Fi g. 2, p. 271). It wa s
t h rough this tra n s gression that a continental shelf
ch a ra c t e ri zed by littoral coral limestones and basal
d e t rital sandstones developed in coastal Ta n z a n i a
( Kent et al., 1971). The tra n s gression lapped a short
distance across the Ta n ga Fault Zone onto the
P re c a m b rian basement complex of the Mozambique
belt (Figs. 2 and 3, p. 271). Pe m b a , Z a n z i b a r, M a fi a
and Songo s o n go islands off the coast of the main-
land Tanzania (Fi g. 2, p. 271) are built up of
Miocene sediments and all these Indian Ocean
islands developed through pro l o n ged periods of
faulting (Figs. 3 and 5, pp. 271/273) .

3.  PO S T-K A R O O S E D I M E N T S

3.1.  Middle jurassic sediments
The strat i graphic interval corresponding to the early
p a rt of the Middle Ju rassic (Aalenian) is missing in
m a ny places in coastal Tanzania. Howeve r, f rom a
b o rehole in the Kidugalo village (Fi g. 2, p. 271),
K apilima (unpubl. data) collected from shales
ammonite ge n e ra of Aalenian age. Underlying the
“ Posidonia shale” in the same are a , is a thick dep o s i t
of oolitic limestones (“Kidugalo oolite”).
A s s o c i ated with these oolites occasionally occurs a
gypsum deposit suggesting a sabkha env i ro n m e n t .

Table 1. Estimated beach sand deposits in Tanzania (from Cilek, 1976).

Locality Total HM% Ilmenite Garnet Rutile Zircon& Magnetite Beach Sand HM Reserves
Kyanite Reserves (tons)

(tons)

Pangani North 33.66 12,05 15,59 0,78 4,28 0,96 509,000 169,000

Pangani South 21.21 6.83 10.88 0.63 2.22 0.65 2,680,000 678,000

Sadani 15.50 4.00 6.00 0.60 4.90 - 5,030,000 518,000

Dar es Salam – 30.53 7.80 14.40 0.66 7.67 - 2,028,390 664,260

Bagayamo

Dar es Salam – 17.32 2.52 9.85 0.45 3.80 0.70 975,000 259,000

South

Kisuju 21.71 9.44 2.86 1.76 7.54 0.11 1,425,000 540,000

Mafia 23.23 12.10 2.20 1.80 7.10 0.03 1,417,000 316,000

Kiswere 24.40 7.10 13.30 0.40 3.10 0.50 1,816,000 259,000

Mtwara 19.40 8.20 6.10 0.80 4.30 - 17 to 50 m.     3,600,000

Zanzibar & Pemba - - - - - - 1 million (?) 200,000 (?)
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The coastal basin of Tanzania developed into a
s t able continental shelf during Bajocian-
B athonian times when the fi rst widespread tra n s-
gression invo l ved the continental Karoo sedi-
ments. At certain localities, the Bajocian-
B athonian sediments rest unconfo rm ably on the
P re c a m b rian basement of the Mozambique belt
( Figs. 2 and 3, p. 271).

In the area between Msata and Lugo b a , n o rt h
of Chalinze (Fi g. 2, p. 271) , M i ddle Ju rassic sedi-
ments unconfo rm ably ove rlie the Mozambique
belt basement. The sediments in this area are ch a r-
a c t e ri zed by detrital conglomeratic limestones at
the base of the sequence and of coral reefs at the
top. The Ta n ga fault (Figs. 2 and 3, p. 271) wa s
re j u ve n ated after the deposition of the Bajocian -
B athonian sediments (Mpanda, 1997 and re fe r-
ences therein). Evidence for this re j u ve n ation is
the occurrence of limestones and siltstones on top
of the Pre c a m b rian basement, e. g. in the Ruvu
Va l l ey trough (Fi g. 5, p. 273). These sediments
we re derived from the ove rlying Middle Ju ra s s i c
sediments and we re deposited onto the basement
d u ring the re j u ve n ated fault movements. A n o t h e r
evidence for the re a c t ivation of the Ta n ga fault in
M i ddle Ju rassic times comes from the Msolwa
sediments (Figs. 2 and 5, pp. 271/273). These sed-
iments are medium to coarse gra i n e d, t h i ck bed-
ded litharenites at the base whilst at the top, i n t e r-
c a l ations of fine gra i n e d, t h i n - b e dded biocl a s t i c
sandstones and marls occur. This sequence lies
u n c o n fo rm ably on red conglomerat i c - a rko s i c
sandstones of continental Karoo ori gin (Mpanda,
1997). Sedimentary stru c t u res such as slumping,
graded bedding and imbri c ations are indicat ive of
a l l o chtonous deposition associated with re a c t i-
vated fault move m e n t s .

3.2.   Late Ju rassic sediments
The Bajocian-Bathonian marine tra n s gre s s i o n
c o n t i nued into Callov i a n - Tithonian times (Ke n t
and Pyre, 1973). During this peri o d, A neri t i c
e nv i ronment ch a ra c t e ri zed mu ch of the coastal
basin of Tanzania. The depositional env i ro n m e n t
was deepening and the ex t e n s ive open mari n e
e nv i ronment influenced the development of a
l a rge dive rs i fi c ation of fauna and fl o ra. Shales,
m a rls and ammonite-bearing sep t a rian marl s

a c c u mu l ated in a low energy marine env i ro n m e n t .
H oweve r, in southern coastal Ta n z a n i a , south of
K i p at i mu (Fi g. 2, p. 271), bu ff sandstones and re d
cl ays more than 600 m thick crop out (Quennell et
a l . , 1959) suggesting their ori gin from an estuari n e
deltaic env i ro n m e n t .

In the nort h e rn costal basin of Tanzania (e. g. in
the Ta n ga are a , Fi g s . 2 and 3, p. 271) , t h e
C a l l ovian sequence is rep resented by shales ove r-
lying the Amboni limestone. In the hinterland of
Dar es Salaam, the Callovian sediments are
l a rge ly rep resented by ammonite-bearing sep t a r-
ian marls interc a l ated with calcareous siltstones
and sandstones.

From the fossil ev i d e n c e, A i t ken (1961) con-
fi rmed the presence of marls of Callovian age in
the Mandawa basin (Fi g. 4, p. 272) in southern
coastal Tanzania. Oxfo rdian and Kimmeri d gi a n
sediments are well documented in the Mandawa
basin and in some places in the hinterland of Dar
es Salaam. The sediments consist of interc a l at i o n s
of sep t a rian marls and calcareous sandstones ri ch
in fossils such as ammonites, belemnites and pele-
cypods. Zeiss (1979) described seve ral ammonite
species suggesting that are of Tithonian age.

3.3.  Cretaceous sediments
The Early Cretaceous period of coastal Ta n z a n i a
was marked by a regression wh i ch was pre s u m-
ably controlled by wo rl dwide eustatic move m e n t s .
This was part ly associated with an end Ju ra s s i c -
E a rly Cretaceous faulting (Kent et al., 1973). A
l a rge part of the Early Cretaceous is there fo re rep-
resented by continental sediments part i c u l a rly in
s o u t h e rn coastal Tanzania wh e re they are know n
as Makonde-Beds. The sediments are pre d o m i-
n a n t ly sandstones.

Along the banks of the Wami river (Fi g. 2,
p. 271) , s a n dy limestones, c a l c a reous sandstones
and conglomerates rep resenting a nears h o re
facies of Late Cretaceous (Neocomian) age are
p resent. Fine to medium gra i n e d, c ro s s - b e dd e d
sandstone of the same age crops out around the
C h a l i n ze area. The Chalinze ex p o s u re is corre-
l ated with the ga s - b e a ring sandstone at the
S o n go s o n go Island. The Late Cretaceous sedi-
ments are large ly rep resented by sandstones and
cl ays ri ch in Fo ra m i n i fe ra.
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3.4.   Te rt i a ry sediments
The Early Eocene sediments consist of mari n e
shales interbedded with thin laye rs of limestones and
o c c a s i o n a l ly sandstones. During Middle Eocene a
n ew regre s s ive phase began. Lithologi c a l ly, t h i s
p e riod is ch a ra c t e ri zed by the occurrence of carbon-
ates deposited dire c t ly on top of marine shales. Th e
E a rly Miocene and yo u n ger sediments, made up of
sandstones with interc a l ations of cl ays and lime-
s t o n e s , fo rm part of a turbidity series in the coastal
basin of Ta n z a n i a .

3.5.   Quat e rn a ry sediments
The contact between the Te rt i a ry and the Quat e rn a ry
is ex p ressed by a regional unconfo rm i t y, the so-
called Pliocene unconfo rm i t y. Ove rlying this uncon-
fo rmity are carbonate ro cks ri ch in corals and also
clastic mat e rials tra n s p o rted by rive rs from the hin-
t e rland to the coastal basin of Ta n z a n i a .

4.  MI N E R A L R E S O U R C E S

The coastal basin of Tanzania is endowed with min-
e rals and fossil fuel of socio-economic import a n c e.
The ex p l o ration for these earth re s o u rces began dur-
ing the German colonial era (1890-1918). Th e s e
e a rth re s o u rces can be grouped as fo l l ow s .

4.1.  Construction mat e ri a l
Limestone is abundant and is being mined in the
o u t s k i rts of Dar es Salaam and Ta n ga for the manu-
fa c t u re of Po rtland cement. The Kidugalo limestone
( Fi g. 2, p. 271) is used as aggregates for constru c-
tion purposes. Coral limestone wh i ch is abu n d a n t
along coastal Tanzania is used for house constru c-
tion and for the manu fa c t u re of lime. Sand and
gravel are ubiquitous in the coastal basin of
Tanzania and are mined for construction purp o s e s .
Dar es Salaam city alone uses about 7.5 million
tonnes of sand per annum for the constru c t i o n
i n d u s t ry.

4.2.  Heavy minerals
B l a ck sand deposits along the beach e s , the cont-
inental shelf and on older marine terraces above the
present sea level have enormous deposits of heavy
m i n e rals (HM) (Cilek, 1978). It is estimated that
about 34 million tonnes of beach sand have about 7

million of reserves of HM (Table 1; Cilek, 1976).
The main economic HM types are : (i) Ti - b e a ri n g
minerals — ilmenite, rutile, anatase and brookite.
Rutile has about 85-99% Ti02; and these minerals
can be used as a source of Ti and for the manufac-
ture of white pigment. (ii) Monazite which can be
used as a source of rare earth elements (e.g. Ce, La,
Y, Th). (iii) Magnetite as source of Fe and Ti. (iv)
Kyanite can be used in the refractory industry and
as a gem. (v) Zircon as a source of Zr and as a gem,
and (vi) garnets as gems. The provenance of these
HM are the igneous and metamorphic rocks of the
Precambrian basement (e.g. the Mozambique belt)
and sometimes the Phanerozoic sedimentary rocks
(Figs. 2 and 3, p. 271).

4.3.  Fossil fuel
Karoo sediments in the Selous and the Tanga basins
(Figs. 2 and 3, p. 271) have a high potential of coal
(Wopfner and Kaaya, 1992) which may be mined
and used as a source of energy. Oil seeps in coastal
Tanzania indicate that hydrocarbons are preserved
within the coastal sedimentary basins. The most
s i g n i ficant discove ries so far are the off s h o re
S o n go s o n go and Mnazi Bay gas fields (Ta n z a n i a
Pe t roleum Development Corp o rat i o n , T P D C ,
1995). Gas from the Lower Cretaceous sands tested
up to 23 million cubic feet per day of gas (methane-
rich) and minor volumes of oil. The Mnazi Bay gas
(almost entirely composed of methane) rates up to
14 million cubic feet per day from Oligocene sands
( T P D C , 1995). At the moment there are seve ra l
companies which are exploring for oil in the coastal
basin of Tanzania.

5.  CONCLUSION

G e n e ra l ly, the development of the present coastal
basin of Tanzania and the Indian Ocean was tecton-
ically controlled. It resulted from the breakup and
d i s p e rsion of the Gondwana Supercontinent. Th i s
fragmentation which began in Triassic and contin-
ued into Early Te rt i a ry (Wi n d l ey, 1986) fo l l owe d
the pre - existing zones of crustal weakness (e. g.
along the Karoo rifts). The coastal basin of
Tanzania developed into a stable continental shelf
in Middle Ju rassic (Bajocian-Bathonian) times.
Numerous transgressions and regressions along this
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continental shelf part ly influenced the dep o s i-
tional environments, types of deposits (i.e. sedi-
ments) and the diversification of fauna and flora
in coastal Tanzania.

Sediments that make up coastal Tanzania are
both of continental and marine origins. Their age
ranges from Jurassic to Recent. The oldest being
the continental Karoo sediments that uncon-
formably overlie the Precambrian basement com-
p l ex of the Mozambique belt. Karoo ri f t i n g
d eveloped NE-SW trending grabens in wh i ch
sedimentation took place. Post Karoo sedimenta-
tion and the development of deposits along
coastal Tanzania we re also tectonically con-
trolled.

The coastal basin of Tanzania is endowe d
with minerals and fossil fuel of socio-economic
i m p o rt a n c e. Limestone, sand and gravel are
mined for construction purposes (e.g. limestone
is used for the manufacture of Portland cement).
About 34 million tonnes of beach sand has about
7 million tonnes of heavy minerals (Cilek, 1976),
e.g. ilmenite, rutile, monazite, magnetite, zircon,
kyanite. These black sand deposits in the coastal
basin of Tanzania are one of the future targets for
the rap i d ly expanding mining industry of
Tanzania. Exploration for oil is continuing in the
coastal basin of Tanzania. Enormous ga s
d ep o s i t s , testing up to 23 and 14 million cubic
feet per day of gas (TPDC, 1995) have been dis-
c ove red in the Songo s o n go and the Mnazi Bay
a reas (southern coastal basin of Ta n z a n i a ) ,
respectively. Plans to develop this gas as a source
of energy for domestic and industrial uses are
underway.
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1.  INTRODUCTION

In ge n e ral term s , the ro cks at the Ke nyan coast
can be cl a s s i fied into consolidated and loose
unconsolidated materials. Geological mapping of
the coastal strip has been done by several geol-
ogists, notably Caswell (1956) and Walsh (1960).
The unconsolidated mat e rials are the more
re c e n t , ra n ging in age from Pleistocene dune
sands to recent deposits. Th e re are seve ra l
reported mineral deposits and occurrences along
the Kenyan coast (Fig. 1, p. 274). These include
b a ry t e, zinc and lead at Vi t e n ge n i , lead at
K i n a n go n i , b a ryte at Goshi and more re c e n t ly
reports of large finds of heavy mineral sands at
five sites by TIOMIN Ltd. along the Kenya coast.
It is there fo re expected that there will be
increased mining along the Kenyan coast in the
near future. The factors to be addressed by those
intending to undert a ke mining ve n t u res mu s t
include a look at the effects and mitigation factors
governing the general land degradation and as to
whether such land can be rehabilitated. Other fac-
tors include soil erosion, siltation, blockage and
diversion of streams. There is also the factor of
disposal of mine waste that may result in heavy
metal pollution in the water systems. In cases of
such large operations, there is expected to be air
pollution from dust and ga s e s , noise and vibra-
tion resulting from blasting and earth mov i n g
operations that must be addressed.

2.  GENERAL GEOLOGY

The rocks of the Kenyan coast are predominantly
sedimentary. They range in age from the Permo-
Triassic sandstone fo rm ations of the Ta ru gri t s ,

Maji ya Chumvi, M a riakani and Maze ras sand-
stones. These Pe rm o - Triassic ro cks are collec-
t ive ly known as the Duruma sandstones. Th e s e
four fo rm ations of the Karoo System are con-
formable to each other and their mode of deposi-
tion was variably marine, shallow water, or lacus-
trine to fluvio-deltaic.

They form a continuous strip of sediments of
about 50 km in width that is exposed in an area
s t re t ching from the Tanzanian border to the
Sabaki River in the north.

The coastal zone contains diffe rent minera l
deposits that are structurally controlled by Karoo-
Jurassic faults (JICA, 1991). The faults are exten-
sively developed in the directions of NNE-SSW
to NE-SW with major ones bord e ring the
Mazeras Formation and the Kambe Formation for
a long distance along the coast. Ove rlying the
Kambe Limestone Series are the Miritini and
R abai Shales, fo l l owed by the Changa m we
Shales. The latter fo rm ation consists mostly of
c a l c a reous shales. Most of the faults are deve l-
oped at the boundary of the Mazeras and Kambe
Formations (Walsh, 1960).

The Cretaceous rocks of the Kenyan coast are
represented by localized beds, consisting of well-
b e dded mu ddy and siliceous limestones.
Sediments of Tertiary age rest uncomformably on
the Mesozoic fo rm ations. Th ey include sandy
marls, limestones and sands. The Baratumu beds
exposed around the Malindi area are ove rl a i n
unconformably by the late Pliocene Marafa beds
and the Maga rini sands. These Pleistocene
deposits occur along or near the present coastline,
and consist of a ra n ge of sediments laid dow n
d u ring fl u c t u ations of the sea ab ove and below
the present level. A distinct reef limestone occurs
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along the coast at 13 m ab ove the present sea
l eve l , behind wh i ch lagoonal sediments accumu-
l at e d. About 13 m dune sands have accumu l at e d
behind the littoral zone in some are a s .

Th e re are a few intru s ives in the Pa l a e o zo i c
and Mesozoic sediments of the Ke nyan coast.
These include the alkaline complex of the Jo m b o
Hill and the carbonatite intrusion of the Mri m a
Hill. Occurrences of economic minerals on these
h i l l s , p a rt i c u l a rly manganese and ra re eart h s , we re
rep o rted by JICA (1991).

3.  MI N E R A L I Z AT I O N

The sandstone fo rm ations of the Karoo System in
the coastal region of Ke nya have been found to
h ave concentrations of minerals of economic sig-
n i ficance such as manganese and sulphides com-
p rising ga l e n a , py rite and sphaleri t e. Sulphates of
b a rium and calcium have also been found in asso-
c i ation with metal sulphides with baryte being
mined at va rious localities. Rare earth ox i d e s
t ogether with niobium are moderat e ly concen-
t rated in residual soils from the Mrima Hill car-
b o n atite plug. Silver has been re c ove red as a by -
p roduct of the lead ex t raction of galena mined at
K i n a n goni of the Kilifi district. Minera l i z ation of
l e a d, zinc and baryte is evidenced in the Duru m a
Sandstone Series (JICA, 1993). The main occur-
rences at Kinango n i , Vi t e n ge n i , L u n ga l u n ga and
Bamba appear to be fault contro l l e d. Similarly
re l ated to the faults are the major ge o ch e m i c a l
anomalies in the Maji ya Chumvi and the Maze ra s
Fo rm ations. Mrima Hill is a carbonatite intru s ive
in the Maji ya Chumvi Fo rm ation of the South
Coast and contains mineral prospects for man-
ga n e s e, i ron ore, ra d i o a c t ive minera l s , n i o b i u m
and ra re earth elements. Kinangoni area is know n
for lead mining over the last twenty ye a rs. Th e
K i n a n goni lead mine is in the Maze ras Fo rm at i o n
in the North Coast, ch a ra c t e ri zed by hy d ro t h e rm a l
m i n e ra l i z ation within a fault that sep a rates the
t wo fo rm ations of the Maze ras and Kambe lime-
s t o n e. The same faulting continues nort h wa rds to
Vi t e n geni wh e re another mining is conducted fo r
b a ry t e, lead and zinc. The pollution of nat u ra l
wat e rs and soils was pro b ably caused by this min-
e ra l i z ation (Odero , 1977; Bugg, 1 9 8 2 ) .

4.  MINING ACTIVITIES

4.1.  The cement industry
The production of cement from limestone and
other ro ck mat e rials found at the Ke nyan coast
started at Bamburi in 1954. This was done after
extensive work to locate suitable materials. There
is an abundance of pure limestones together with
suitable argillaceous rock. The major raw materi-
als used in this factory consist of approximately
85% of Pleistocene coral limestone and 15% of
Ju rassic shale. Gypsum and iron ore necessary
for the production of cement are also locat e d
within the coastal sediments. Large open pits are
left behind from ex c avation of the mat e rial fo r
the cement industry. The Bamburi cement factory
has made attempts to re h ab i l i t ate these pits by
turning them into crocodile farms. During mining
and processing of the material into cement, dust
is emitted during blasting, crushing, milling and
blending of the limestone ore. The dust produced
is related to various health problems.

4.2.  Lead-zinc-baryte-copper-mercury
Small deposits of galena-baryte veins containing
p o ckets of sphalerite and traces of copper and
m e rc u ry minerals are found at Vi t e n geni to the
north of Mombasa. This deposit was discovered
in 1919. The ore has been mined on and off since
1922. The largest deposit so far mined at the
Ke nyan coast is the lead-silver mine at
Kinangoni. This deposit lies at the faulted contact
between the Jurassic sandstones and limestones.
The estimates for the ore reserves stand at about
1 million tons at grades of 9 % lead and 4.5
ounces/ton of silver (Clark and Hick l ey, 1 9 7 0 ) .
The deposit of Vi t e n geni has been ex p l o i t e d
i rreg u l a rly, d epending on demand and wo rl d
m i n e ral economics. The last mining activ i t i e s
we re in the early ‘80s. It is rep o rted that the
wastes from these mining activities have entered
into the local drainage system. It is apparent that
mining and processing of the ores has led to con-
s i d e rable env i ronmental degra d ation. Along the
coastal stri p , the ro cks have been used as an
aggregate for concrete foundations, while others
have been used extensively as ballast aggregates
for concrete work and as road materials.
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4.3.  Sand harve s t i n g
Along the Ke nya coastline water wells are situ-
ated in a shallow aquife r. In most places this
a q u i fer is less than 2 m below the surfa c e. It is
i m p o rtant that the aquifer be not exposed to the
s u r face in order to avoid risk of ex p o s u re con-
t a m i n ation by pollutants, i n cluding animal and
human wa s t e.

Sand harvesting has been going on for a
number of ye a rs along the Ke nyan coast.
Because of the increasing population also, t h e
rate of harvesting has increased dra m at i c a l ly in
the past few ye a rs. The area along the coast has
s eve ral confined fre s h water aquife rs. The fre s h-
water aquife rs serve the coastal commu n i t i e s
with their potabl e, domestic and live s t o ck wat e r
re q u i rements. Howeve r, c o n t i nued sand harve s t-
ing activities will expose the unconfi n e d
a q u i fe rs in the area to nat u ral degra d ation. Fo r
i n s t a n c e, as a result of sand harve s t i n g, Ti m b o n i
We l l field has been exposed to human and ani-
mal wa s t e. Exposing the fre s h water aquife rs to
n at u ral degra d ation could result in perm a n e n t
pollution of the re s p e c t ive fre s h water aquife rs .
Ap a rt from bacteri o l ogical and chemical pollu-
t i o n , the aquifer is also exposed to evap o rat i o n ,
resulting in increased depletion of the va l u abl e
f re s h water re s o u rc e.

4.4.  Salt harve s t i n g
Common salt (NaCl) is produced by solar evap-
o ration of seawater by the Mombasa Salt Wo rk s
Ltd at Gongo n i , n o rth of Malindi, being the sec-
ond largest salt wo rk in Ke nya after the pro d u c-
tion from evap o rites at Magadi in the Ke nya n
Rift Va l l ey. This product is mentioned here
because of its potential to pollute surro u n d i n g
soils and fresh water aquife rs. At Gongo n i , t h e re
is a proposal to extend the salt wo rks towa rd s
the aquifer fi e l d. This activ i t y, if not pro p e rly
m a n aged and ch e cke d, could result in perm a-
nent pollution of the fre s h water aquife r.
H oweve r, recent studies have defined safe dis-
tances for salt ponds and lagoons. Thus if the
re c o m m e n d ations are stri c t ly adhered to, t h e
Mombasa Salt Wo rks (MSW) extension may not
a dve rs e ly affect the fre s h water Ti m b o n i
We l l field aquife r.

4.5.  Proposed titanium mining by TIOMIN
Fo l l owing the discove ry of five large titanium
d ep o s i t s , l a rge-scale open cast mining at the
Ke nyan coast may commence soon (Fi g. 2, p. 274).

TIOMIN completed an integrated exploration
programme and is now ready to start exploitation
of the deposit at Kwale. The mining method pro-
posed by TIOMIN will be carried out by excavat-
ing sand and feeding it into a concentrator. At the
concentrator the economic minerals are separated
from the sand by using water. The sand will be
placed back into the ex c avation from wh i ch it
came and the surface will be re s t o re d.
R e h ab i l i t ation will be a continuous process as
mining progresses and land will be re t u rned to
the original form for farming activities. The con-
centrate containing the economic minerals will be
transported by road to the harbor. At the harbor,
the concentrate will be treated in a mineral sepa-
ration plant by using electrical and gravity meth-
ods. The company has indicated that there will be
no pollution produced at either the concentrator
or during the mineral sep a ration process as no
harmful chemicals will be used. However, it has
been difficult to assess the environmental impact
of this mining method as an independent study
has not been available.

5.  ENVIRONMENTAL IMPACT

R egular water supply constitutes one of the most
i m p o rtant pro blems in coastal ge o l ogy. It is also
i m p o rtant that the supply points not be c o n t a m-
i n at e d. The chemical composition of a gro u n d-
water system is a re flection of its ge o l ogi c a l
e nv i ro n m e n t , and of the cl i m at i c a l , b i o l ogi c a l ,
hy d ro l ogical and ge o chemical processes operat-
ing in this env i ronment. In addition to the nat u-
ral fa c t o rs such as ge o l ogi c a l , hy d ro l ogical and
hy d roge o l ogical fa c t o rs , the quality of gro u n d-
water re s o u rces can gre at ly be influenced by
human activities for example through the dis-
posal of wastes. Genera l ly, the impacts on
gro u n dwater re s o u rces at a certain mine area are
p rojected to be big with the expected incre a s e d
mining activities. Th u s , the potential pollution
on the gro u n dwater at the mine areas needs to be
a dd re s s e d.



6.  SU G G E S T E D M I T I G AT I O N

The critical pro blem facing development of mining
at the Ke nyan coast is the limited know l e d ge of the
s u b - s u r face ge o l ogy and its re l ationship to the
gro u n dwater aquife rs. Planning for future activ i t i e s
is there fo re ex t re m e ly difficult. The fo l l owing poli-
cies are suggested for adap t ation to minimize the
s eve rity of the impacts of ex p l o i t ation of the min-
e ral re s o u rces in the coastal areas of Ke nya :
- Special pri o rity should be given to compre-

h e n s ive ge o l ogical inve s t i gation and acquisi-
tion of know l e d ge of the gro u n dwater systems
at the coast.

- A monitoring programme should be set up to
eva l u ate the influence of mining, and the long-
t e rm effects of assumed sustainable mining.

- B a ck filling of mined-out are a s .
- R evege t ating of the re claimed land.
- M i t i gating actions to spillage of mine affl u e n t

in the ground and surface systems.
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1.  INTRODUCTION

Situated between longitudes 2° and 4°E and lati-
tudes 6° and 6°30’N, the coast of Benin is a low
coastal plain (maximum altitude less than 10 m).
It is 125 km long and cove rs about 375 square
kilometres. It consists of several coastal bars sep-
a rated by many swa m py low l a n d s , s h a l l ow
l agoons and seve ral recent or old arms of sea
through which the hydrological circulation takes
p l a c e. Indeed it is a real and complex coastal
ecosystem which is very productive and diverse,
also acting as a buffer between the open sea and
l a n d, o ffe ring gre at aesthetic and re c re at i o n a l
potential. This region is one of the most densely
populated in the country. More than 30% of the
population of Benin lives in this area which cov-
e rs ap p rox i m at e ly 5% of the total area of the
country.

Despite the increasing degra d ation of the
e nv i ronment caused by the obvious and rap i d
advance of the sea, giant floods, loss of marine
productivity and pollution of lagoons, the coast of
Benin is increasingly the site of important human
a c t ivities and constitues the economic pillar of
the country. We can there fo re understand why
this region, which has become a strategic asset, is
the focus of many people’s attention who wish to
protect it. Different studies conducted have sug-
gested various coastal protection strategies which
seem more or less efficient and require significant
means. But at what cost and for how long? The
constant degradation of this coastal complex and
the env i ronmental and social conflicts in this
ecosystem, together with the threat of a sea level
rise in the long-term , b rings us to consider an
alternative form of management to prevent irre-
versible catastrophes. This new approach requires

changes and improvements in the distribution of
wo rk of all those concern e d. An effe c t ive man-
agement of the coastal zone needs a sound scien-
tific basis which takes into account new institu-
tional instruments (decentra l i zed stru c t u re s , t h e
p rivate sector, the society) and GIS tech n i q u e s .
The new env i ronmental management stru c t u re,
ABE (Benin Agency for the Environment) seems
to be an effective structure for the challenge.

2.  DEGRADATION OF ECOSYSTEMS

The challenges in the coastal zone of Benin can
be sumari zed as the degra d ation of ecosystems,
p o p u l ation grow t h , pollution and decre a s e d
coastal pro d u c t iv i t y. But the current situation is
less serious when compared to the ex p e c t e d
growth of the coastal population coupled with the
potential devastating effects of a sea level rise.

2.1.  Geomorphological dynamics
Different studies carried out on the west coast of
A f rica have shown that erosion has not been
observed everywhere at the same time. In some
a reas it ap p e a red a few centuries ago wh e re a s
other areas have been subject to erosion for only
a few decades. On the coast of Benin, these dif-
fe rences can be observed over a period of 40
years, as shown in table 1, p. 222. The shore can
be subdivided into three sections having widely
varying characteristics and which are subject to
different types of erosion.
a) The coast from the border of Togo to Grand-

Popo is quite narrow (ap p rox i m ate width
1km which narrows down towards the east).
The altitudes vary between 3 and 5 metres.
Three different types of profiles are observed
and depend on hydrodynamic parameters:

MANAGEMENT OF THE COASTAL ZONE OF BENIN
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- S t raight ri d ge pro fi l e, ab rupt slope, s h o rt
pool (less than 3 m), c o n t o u ring ab ove
1 m, reve rse side fl at. This is a pro fi l e
resulting from strong waves wh i ch are
c u rre n t ly causing ero s i o n .

- S t rong wave pro fi l e, rounded ri d ge,
slight contouring with slope facing the
s e a , reve rse side inclined towa rds an
i n t e r- a rrow trough (in the case of an
a rrow, the reve rse has a steep slope
facing the lago o n ) .

- Shelf pro file with a straight or ro u n d e d
ri d ge ch a ra c t e ri zes the transition bet-
ween a strong wave and a medium
wave.

b)  From Gra n d - Popo to Godomey the altitudes
of the bars va ry between 3 and 5 m. Th ey
a re serru l ated by the lower wat e r way and
the mouth of the Mono, coastal lagoons and
the tides. The width of the bars are small
(less than 200 m). The same types of pro-
files are observed as in the previous case.

c)  From Godomey to Kraké the bars are subdi-
vided into a series of successive parab o l i-
c a l ly shaped ri d ges wh i ch are ri go ro u s ly
p a rallel and face an east-west dire c t i o n
( m a x i mum altitude 6 m). The gra nu l o m e t ri c
(medium and fine sand) and morp h o s c o p i c
( s h i ny and dull sand) ch a ra c t e ristics favo u r
a marine ori gin. The fine sand, ge n e ra l ly
well sort e d, has been ge n e rated under
h o m ogeneous hy d ro l ogical conditions, eve n
if some local disturbances are observe d.

2.2.   Conflicting uses
D ive rse human activities (such as intensive agri c u l-
t u re, fi s h i n g, d ive rse industri e s , t o u rism and tra n s-
p o rt) ge n e rate direct effects and even tend to pro-
vo ke important degra d ations on:
- the env i ronment wh i ch is monitored by the

quality of wat e r, l iving matter and the at m o s-
p h e re,

- the nat u ral integrity of the coastal are a ,
- the stability of the coastal pro file (coastal ero-

sion) and
- the viability of the re n ewable nat u ra l

re s o u rces (living) and non-re n ewabl e
re s o u rces (minera l ) .

These human activities in the large marine ecosys-
tem of the Gulf of Guinea are orga n i zed into
groups of interest wh i ch are sometimes opposed.
This is due to bad management and/or bad orga n i-
z ation (for ex a m p l e, the fi s h e rmen complain of
i n d u s t rial waste from the phosphate fa c t o ry of
K p é m è , and the disap p e a rance of fi s h , a c c o rding to
E u x à l a , is due to the construction of the Nangbeto
b a rrier). These activities also cause other specifi c
actions such as conflictual spatial occupat i o n s ,
c o n t ra d i c t o ry uses, and controve rsial reg u l at i o n s .

3.  THE ACTORS

Without precise identification and without a well
defined management plan that has an integrative
objective, all the misunderstandings will persist.
For this reason it is useful to define the roles of
the various actors (Fig. 1, p. 223) that intervene
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Table 1. Evolution of the coast from 1954 to 1995.
Years 1954-64 64-69 69-75 75-81 81-84 84-90 90-95
W to E sectors

Hillacondji-Grand-Popo = = + - - + = =

Grand-Popo-Djondji = = = = = = =

Djondji-Ouidah = = = + + + + =

Ouidah-Cotonou Port = = + = + + + + =

Harbour-PLM Hotel = + + - = = =

PLM Hotel-SOBEPRIM = = - - - - -

SOBEPRIM-Klaké = = = = = = -

Legend   + :Advance of the coast;   - : Retreat of the coast;   = : Stability
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in the coastal zone of the Gulf of Guinea, a n d
especially the local communities which are often
p a rallel and ri gid without mu ch hope of agre e-
ment. In general, according to a country’s prac-
tices where laws exist and are applied, the roles
of the different actors are defined as follows:
- The manage rs (decision-make rs and plan-

ners) of the area are today limited to the State
services and are theoretically responsible for
the elaboration and application of the regula-
t i o n , the monitoring and the control of the
quality of the uses of the coastal env i ro n-
ment. 

- The scientists, often attached to research ins-
titutions, are responsible for getting to know
the environment and the people better. In the
same cat ego ry are the few NGOs for the
d e fence and protection of nat u re and fo r
e nv i ronmental manage m e n t , as well as
representatives of the civil society.

- The users concerned are the coastal popula-
tions that frequent the coastal area, as well as
economic agents (pro d u c e rs of goods and
services), and tourists.

3.1.  The communities
In the fra m ewo rk of an integrated manage m e n t
policy for coastal areas, there is a need to find the
best way to involve the local urban and rural com-
munities. The effi c i e n cy of the action taken in
these areas depend on a good knowledge of the
i n t e rre l ationships established between this e nv i-
ronment and the human groups that inhabit it.
C o n t ra ry to pre - c o n c e ived ideas, the commu n i-
ties have a thorough know l e d ge of the ecology of
coastal env i ronments thanks to the century - o l d
ties between them and the env i ronment wh i ch
h ave been passed down from one ge n e ration to
a n o t h e r. If these communities we re able to
d evelop ap p ro p ri ate systems of ex p l o i t ation not

Diagnosis

STRATEGIC
PLANNING

INSTITUTIONS
INVOLVED IN

IMCZ

ACTORSENVIRONMENT
(problems and objectives)

Dégradation of coastal zones

Improvement

Evaluation

Objectives

Strategy

Global action
plan

Actions

NGO
Media

Problem-solving
studies

Benin agency for
the environment

Environment
management

council

Ecological systems
(coastal erosion,

mangroves, floods...)

Participation analysis,
institutional

reinforcement,
defence, legislation

Practical actions
taken on the

terrain

Follow-up
and

evaluation

Man-Society
(population
pressure,

industrialization,
fisheries, mines)

Internal
actors

E x t e rn a l
a c t o r s,
L o c a l
N G O s

Local experts
Admin strc.
Media/NGO

Fig. 1. Proposed structure of integrated coastal management in Benin.

Local experts,
admin. strc.,
Media/NGO



so long ago wh i ch ensured the integrity of the
coastal env i ronment and means for the popula-
t i o n s ’ ex i s t e n c e, it is certain that a lot of pro b-
lems could be solved if their example we re fo l-
l owe d. Fo l l owing their example means listening
to them to increase their part i c i p ation in coastal
e nv i ronment pro bl e m s .

3.2.  NGOs and OCB?
The success of a strat egic plan and the implem-
e n t ation of operations calls for a synergy
b e t ween seve ral types of actors as well as the
p o p u l at i o n ’s part i c i p ation. NGOs have an essen-
tial role to play in this part i c i p ation and at dif-
fe rent stages— diag n o s t i c, e l ab o ration of a strat-
egy, as well as taking action. NGOs are know n
for their close re l ationship with populat i o n s ,
n a m e ly ru ral populations and the poorer urban
p o p u l ations. Th ey have a good know l e d ge of the
e nv i ronment and use methods of analy s i s , p l a n-
ning and part i c i p at o ry operations. Neve rt h e l e s s ,
the ex p e rience of young A f rican NGOs is often
limited to small projects and does not alway s
deal with questions re l ating to ecosystems and
their equilibri u m , and notions wh i ch are as com-
p l ex as the integrated management of the coastal
zo n e. Th e re is a need to re i n fo rce them thro u g h
ap p ro p ri ate tra i n i n g. Despite the initial diffi c u l-
ties encountered in understanding the mission,
NGOs have to be trained to play their part in the
p roject in two main way s :
- S h a re ex p e riences and info rm ation among

NGOs wo rking towa rds sustainable mana-
gement of coastal and marine ecosystems,
a n d

- S e n s i t i ze communities on the impact of
their socio-economic activities on the eco-
systems and on the means to be applied fo r
their improve m e n t .

4.  IN T E G R AT E D M A N A G E M E N T O F T H E C O A S TA L

Z O N E

4.1.  Strat egic withdrawa l
On the coasts of Benin, aside from the
A m b a s s a d o rs ’ q u a rt e rs in a luxury re s i d e n t i a l
a rea at Cotonou, s t rat egic withdrawal is the ru l e
for the coastal population. Strat egic manage-

ment of the coast is seen by eve ryone as hav i n g,
as mu ch as possibl e, respect for the coastal
e nv i ronment. This is a wise ap p ro a ch given that
a rise in sea level is a reality to be taken into
c o n s i d e ration. Wh e n ever ri gid infra s t ru c t u re s
a re not present on the coast of Benin, a gra d u a l
w i t h d rawal is re q u i red such as is proposed by
the National Committee for coastal manage-
ment. Then again the re c o m m e n d ations mu s t
not only be fo l l owed by the coastal populat i o n s ,
but also by the competent authorities and at all
l evels too!

4.2.  Institutional re i n fo rc e m e n t / c re ation 
of the A B E
The Benin A ge n cy for the Env i ronment (ABE)
is an institution re s p o n s i ble for the implement-
ation of proposed strat egies in the env i ro n m e n-
tal action plan to improve the rational cap a c i t y
of management of the env i ro n m e n t , and the
ge n e ral level of sensitization and know l e d ge on
the subject of the env i ronment. The ABE consti-
tutes an institutional re i n fo rcement wh i ch
a l l ows the ap p l i c ation of env i ronmental law s ,
fa c i l i t ates the integration of env i ronmental per-
s p e c t ives in sectorial strat egies and pro-
gra m m e s , and in the fo l l ow-up of eva l u ation and
i n fo rm ation management. The ABE is also a
fo l l ow up tool in the regular fra m ewo rk of env i-
ronmental impact assessments and quality con-
t rol of these studies.

The ABE is also re s p o n s i ble for undert a k i n g
studies on the management of the coastal zo n e
with the aim to better eva l u ate the present con-
s t raints and risks that exist in this strat egic zo n e
t h at groups together almost 30% of the popula-
t i o n .

In this fra m ewo rk , it is suggested that a map
of the coastal zone be drawn up to scale of
1 / 5 0 , 0 0 0 , and to carry out the specific studies
re q u i re d. The essential role of the cart ograp h i c
tool for coastal management is clear as is pre-
dicted by the ABE. The A ge n cy gives a lot of
i m p o rtance to the Geographic Info rm at i o n
System (GIS), wh i ch is an improved grap h i c
synthesis of the classic cart ograp hy and of
remote sensing, c a rried on re s p e c t ive ly by IGN
Benin and the National Centre for Remote

IOC Workshop Report No. 165
page 224



IOC Workshop Report No. 165
page 225

Table 2. Main agreements, treaties and conventions to which Benin has adhered to in the field of
coastal environment.

Conventions
Place and date of adoption

Convention on the international trade of endangered species, Cites, Washington, 1973

Convention on biological diversity, Rio de Janeiro, 1992.

International convention on civil responsibility for damage caused by pollution, Brussels,
1969.

International convention on civil responsibility for damage due to pollution from
hydrocarbons (and amendments), Brussels, 1969.

International convention for the creation of an international compensation fund for damage
due to pollution by hydrocarbons (and amendments), Brussels, 1971.

International convention for the prevention of pollution by MARPOL ships, London, 1973.

United Nations convention on the law of the sea, Montego Bay, 1982.

Convention relating to the protection of the ozone layer, Vienna, 1988.
Montreal protocol, 1987.
London Amendment, 1990.

Convention on climate change, Rio de Janeiro, 1992.

Convention relating to cooperation concerning the protection and development of the marine
environment and coastal zones of theWest and Central African region,WACAF, Abidjan, 1981.

Protocol relating to cooperation for the fight agains pollution in a crisis situation, Abidjan,
1981.

Fight against water pollution and conservation of biological diversity in the marine ecosystem
of the Gulf of Guinea, Vienna, 1992.

1984

1994

1986

1986

1986

1985

1983

1993

1994

1983

1994

1995

Date of 
adhesion

Sensing (CENATEL). Specific studies can be
u n d e rt a ken by re s e a rch institutions such as the
s p e c i a l i zed lab o rat o ries of the Nat i o n a l
U n ive rsity of Benin (UNB), the indep e n d e n t
Po rt of Cotonou, the Benin Centre for Scientifi c
and Te chnical Research (CBRST), t h e
H y d ro l ogical Service of the Hydraulic Board,
the Benin Centre for Sustainable Deve l o p m e n t
( C B D D ) , s eve ral NGOs (Benin 21, Benin Nat-
u re, C E DA etc). Concerning this is a manag-
ement scheme shown in Fi g. 1, p. 223.

In the legal contex t , Benin has rat i fied the
va rious intern ational tre aties and conve n t i o n s
re l ating to the env i ro n m e n t , as Table 2 show s .

5.  CONCLUSION

The fragility of the coasts of Benin is worrying in
m o re ways than one. Half a century of ‘ bl i n d ’
management of the coast to cope with increasing
d e m ographic pre s s u re and human activ i t i e s ,
sometimes uncontro l l e d, m a kes ap p ro p ri at e
management of these areas a must befo re an irre-
ve rs i ble situation is re a ch e d. In order to try to pre-
s e rve the coast, it is necessary to know it better.
S t u dying the beach - ro ck allows us to discern it’s
c apacity and limits in protecting the shore, e i t h e r
by dire c t ly acting as a wave - b re a ke r, or indire c t ly
by serving as a stronghold for setting up wo rk s .
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But today the rising sea level is an unavo i d abl e
p a rameter wh i ch has to be taken into considera-
tion in all coastal management ap p ro a ch e s .

All sources of info rm ation are useful. A new
ge ographical tool – the ge ographic info rm at i o n
system GIS – combining spatial remote sensing
and graphic info rm at i o n , complements ex i s t i n g
tools and gives an improved cart ograp hy. At this
l eve l , our point of view is cl e a r. A new ap p ro a ch
to the pro blem based on systematic pluri d i s-

c i p l i n a ry re s e a rch taking into account both nat u-
ral processes and impacts of inhabitants on the
c o a s t , is needed. Geologists and ge o m o rp h o l o-
gists have a pri m o rdial role to play in these
re s e a rch teams to manage this thre atened coastal
s p a c e. The results of the re s e a rch have to be
t a ken into account by the decision-make rs
t h rough major info rm ation and awa reness cam-
paigns for the coastal populations. It is a neve r-
ending task.



1. INTRODUCTION

D u ring recent ye a rs the expected sea level ri s e
resulting from atmospheric warming has caused
considerable concern over its possible effects on
s m a l l , l ow - lying coral islands. A number of
reports on Indian and Pacific Ocean islands deal-
ing with this topic have been prep a red by the
C o m m o n wealth Expert Group on Climat i c
C h a n ge and Sea Level Rise (Lew i s , 1988 a,b;
Edwards, 1989). Predictions on what will happen
to the sediments which make up most of the small
islands situated on coral reef flats involve uncer-
tainties ra n ging from erosion and loss into the
l agoons to accretion against existing and/or
building up of new islands (McLean, 1989, p. 68
and fol.). The fate of Maziwi Island, an islet off
the coast of northern Tanzania, may contribute to
a better understanding of this problem.

The Maziwi reef is located at the northern end
of the Zanzibar Channel ap p rox i m at e ly 50 km
south of the town of Tanga and 8 km southeast of
the mouth of the Pangani River (Fig. 1, p. 275). It
bore a small island (sand cay), which was famous
as the single most important nesting ground in
East A f rica for three species of endange re d
marine turtles (Frazier, 1974; Shedd, 1974). The
Tanzanian Gove rnment intended to protect the
islet by game laws (“Maziwi Island Reserve”). In
1982 it was reported that Maziwi Island was sub-
m e rged and there fo re unsuitable for nesting of
turtles (IUCN/UNEP, 1982, p. 36; Mainoya and
P rat ap , 1988). In this paper the history of its
destruction is reconstructed.

2. COASTAL SETTING

The coastline in the nort h e rn part of Ta n z a n i a
(Pangani-Tanga area) is characterized by beaches

composed of siliciclastic sands altern ating with
raised coral reef limestone fo rming cl i ff s , a n d
estuaries or small deltas with extensive growth of
m a n groves. Calcareous sands occur in pocke t
b e a ches. The Pa n gani mouth is an estuary par-
tially fringed by mangrove swamps.

Locally, fringing coral reefs are developed. At
a distance of usually 5 to 8 km from the shoreline
a NNE-SSW trending barrier reef occurs , i n t e r-
rupted by channels to a depth of 40 m and several
kilometres wide (Fig.1, p. 275). Some of the reefs
are attached to raised ancient limestones, others
could have grown up from the sea floor duri n g
the post-glacial rise of the sea level 15,000 to
5,000 years ago. Assuming a sea level rise from
40 m to its present position during the peri o d
9000 to 5000 ye a rs B. P. (Seibold and Berge r,
1 9 8 2 , p. 117) and a maximum ve rtical grow t h
rate of herm atypic corals of 1 cm/ye a r
( S ch u h m a ch e r, 1 9 7 6 , p. 179; Edwa rd s , 1 9 8 9 ) ,
coral growth could have coped with the rising sea
level.

Of all reefs along the Pa n gani coast only
Maziwi bore a small wooded island. Howeve r,
intertidal sand bars composed of carbonate parti-
cles are found quite commonly on reef flats. In
the vicinity of the Maziwi re e f, i n t e rtidal sand
spits occur on Fungu Ya Zinga and Eungu
U s h o n go. A c c o rding to oral rep o rts of Pa n ga n i
fi s h e rm e n , these sand bars have not borne any
higher vegetation during this century.

2.1.  The Maziwi reef
The coral reef stru c t u re on wh i ch Maziwi Island
was situated has a nearly oval shape with a length
of 2.2 km and a width of 1.35 km. The island wa s
l o c ated on its we s t e rn side (photos 1 and 2,
p. 279 and 280; Fi g. 2, p. 276). The largest part of
the Maziwi reef is a shallow reef fl at , wh i ch is

POSSIBLE DESTRUCTIVE EFFECTS OF SEA-LEVEL RISE ON SMALL

CORAL ISLANDS: MAZIWI ISLAND (NORTHERN TANZANIA)

Mario Fay,
Ascheberg, Germany
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exposed to air only during neap tides. This reef
fl at is ch a ra c t e ri zed by coral species show i n g
massive growth forms (e.g. Porites, Goniastrea,
M o n t a s t re a). Bra n ching types of stony cora l s
( e. g. A c ro p o ra cf. scandens) and octocora l s
( Tu b i p o ra musica) occur less fre q u e n t ly.
Crustose coralline red algae contribute consider-
ably to the fra m ewo rk of the re e f. The vo i d s
b e t ween the coral colonies are filled with cal-
c a reous sand and gravel ori gi n ating from the
destruction of the reef by breakers, swell and bor-
ing organisms as well as from the decay of the
s keletons of calcareous green algae (i.e.
H a l i m e d a) and art i c u l ated coralline red alga e.
Nodules of crustose coralline red algae (rhodol-
ites) contribute to the sediment, too. An approx-
i m at e ly 12 m deep interior lagoon is situat e d
close to the centre of the reef. There are no open
passes that connect this lagoon with the open sea.
Typical inhabitants are quiet-water corals (pers .
comm. L. Werding). The maximum water depth
in the lagoon between the mainland shore and the
island is 40 m. The base of the Maziwi coral reef
lies at 30-35 m depth. On the fore-reef side (E)
the sea floor, beneath the base of the reef slope,
c o n t i nues dipping steep ly towa rds a submari n e
c a nyo n , re a ching the 200 m depth contour at a
distance of 4 km. This corresponds to an average
gradient of the sea floor of 3°.

3.  METHODS OF INVESTIGATION

3.1.  Source of information
Although Maziwi Island was the best known sand
bay along the coast of Tanzania due to its prox-
imity to a major settlement (Pangani town) and its
famous turtle populat i o n , a c c u rate cart ograp h i c,
ge o m o rp h o l ogic and oceanographic data have
never been obtained. However, the terrestrial part
of the island has always been sufficiently small to
let people who reg u l a rly visited it (fi s h e rm e n )
notice any major ch a n ges of the beachline con-
fi g u ration. Four fi s h e rmen from Pa n gani tow n ,
who fished in the wat e rs around Maziwi Island
since 1924, 1 9 2 6 , 1948 and 1955, re s p e c t ive ly,
were interviewed about the history of disappear-
ance of the island and about the current and wave
regimes in the study area. Furt h e rm o re, a few

zo o l ogists visited Maziwi Island for studies on the
m a rine turtle populat i o n , and re l i able info rm at i o n
could be taken from their unpublished scientifi c
rep o rts (Fra z i e r, 1974; Shedd, 1974). Determ i n e d
and described samples of the fo rmer vege t ation of
the island are kept in the collection of the
D ep a rtment of Botany, U n ive rsity of Dar es
Salaam and we re ex a m i n e d. Seve ral photograp h s
s h owing the beaches and the distri bution of the
vege t ation in seve ral ye a rs during the 1970s we re
ava i l abl e. Ve rtical aerial photographs of Maziwi
I s l a n d, t a ken in 1975 and 1982 as well as obl i q u e
a m ateur photographs taken in 1978, 1981 and
1989 (see pp. 279/281), we re compared and used
for re c o n s t ructing the beachline development. 

3.2.  Field work
Field studies on the island were done on five days
between 4th and 10th November 1989. The size
of the terrestrial part during low and high tides,
inclination angles of beach slopes, ripple patterns
and other sedimentary structures, the boundary to
the surrounding reef fl at and the distri bution of
remnants of the former vegetation were studied.
The subtidal part to a depth of 35 m was investi-
gated by scubadive rs. The water depths on the
northern and western side of the cay were deter-
mined by echo sounding. Samples for laboratory
studies (siev i n g, thin sections) we re taken fro m
the supratidal, intertidal, and subtidal parts of the
sand cay. A preliminary report of the field studies
was given by Fay (1992).

4.  PHYSICAL CONDITIONS

The climate of the entire Tanzanian coast is warm
and humid with mean daytime temperatures rang-
ing from 22 to 30° C and an average precipitation
rate of 1100 mm per annum. The coastal area is
affected by seasonally blowing winds, the direc-
tions of wh i ch depend on the position of the
equatorial trough: the SE monsoon from March
to September/October and the NE monsoon from
October to March. Between March and May
winds are ge n e ra l ly weak and accompanied by
heavy rainfall (long rainy season). From June to
September/early October winds are strong, often
stormy, and the precipitation rate reaches its min-
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imum. From late October to December winds are
usually weak and directions tend to vary. This is
the period of the “ s h o rt ra i ny season”. Fro m
Ja nu a ry to March winds bl ow constantly fro m
NE with variable, but usually low intensity. This
period is commonly dry and very hot (Bryceson,
1977). The area is influenced by the ge n e ra l ly
n o rt h - fl owing East A f rican Coastal Curre n t , t h e
velocity of which varies between 0.25 and 2 n/s,
the higher speeds occurring during the period of
the SE monsoon (Newell, 1957).

The ge n e ral wave pat t e rn around Maziwi
Island is oriented E-W, varying slightly with the
season (wave approach from NE to S during the
NE monsoon, from SE to E, occasionally also S
during the SE monsoon). Waves break during low
tides at the reef front on the eastern side of the
island. Due to refraction along the reef edge and
on the reef flat, waves approach the western part
of the island from N and S (Fi g. 3, p. 276).
During high tides waves do not break at the east-
ern margin, but travel across the reef flat causing
loose sediment to drift in a westerly direction.

Wave periods observed during field wo rk
ra n ged from 6 to 8 seconds, c o rresponding to
d e ep - water wave lengths of 50 to 100 m.
A c c o rding to the info rm ation given by the
Pa n gani fi s h e rm e n , n o rmal deep - water wave
heights are ge n e ra l ly less than 0.5 m. Duri n g
s t o rm s , i . e. in Sep t e m b e r, waves heights ra re ly
exceed 2 m. Tides are semi-diurnal with a maxi-
mum spring tide range of approximately 4 m.

5.  TH E H I S T O RY O F MA Z I W I I S L A N D

Until the 1960s a sand island seve ral hectare s
l a rge existed on the Maziwi reef fl at. It is men-
tioned on maps dating back to the early colonial
times of East A f rica (Stuhlmann, 1894). Small-
scale maps or rep o rts describing the size and
s h ape of the island during this period do not ex i s t ,
but it seems like ly that its beachline has alway s
been within the limits of that part of the reef fl at
p re s e n t ly still cove red by a thin bl a n ket of cal-
c a reous sand. Moreau (1939) describes the island
as “a ro u g h ly circular sandbank, about two hun-
d red ya rds across... It is wat e rl e s s , but cove re d
with bush and fine Casuarina trees”. An at t e m p t

to re c o n s t ruct the ap p rox i m ate beachline duri n g
the 1950s to early 1960s is shown in Fi g. 4 
(p. 277). During this time the dry part of the
island pro b ably cove red an area of about 3.5
h e c t a res. The island was elevated a few decime-
t res ab ove spring tide leve l , its base was the re e f
fl at surfa c e, about 4 m below spring tide leve l .

G e n e ra l ly sand cays or sand islands on cora l
reef plat fo rms are fo rmed by swe eping of cal-
c a reous sand from the interstices of a reef fl at into
m o u n d - l i ke stru c t u res by vaga ries of wave re f ra c-
tion around and on a coral reef (Ja m e s , 1 9 8 0 ) .
D u ring storms even mat e rial from the fo re - re e f
slope may be washed up onto the reef fl at .
Maziwi Island was built up in this way more than
100 ye a rs ago. The island was situated on the
we s t e rn , m o re protected leewa rd side of the cora l
reef plat fo rm. Such a position seems to be typical
for cays on the majority of the small Indian
Ocean Islands. Milliman (1974, p. 195) pre s u m e s
t h at this fe at u re is due to the lack of cora l l i n e
a l gal ri d ges on most of the Indian Ocean reef fl at s
wh i ch result in a gre ater ex p o s u re to wave and
swell energy than on the more protected Pa c i fi c
Ocean reef fl ats wh e re algal ri d ges are usually
well deve l o p e d, resulting in cays usually fo rm i n g
on the windwa rd side of the reef fl at s .

A c c o rding to the description of samples of the
Maziwi Island fl o ra ch a rted by Frazier in 1974 and
kept at the Botany Dep a rt m e n t , U n ive rsity of Dar
es Salaam, the vege t ation comprised trees up to 25
m high of C a s u a rina equisetifolia and wo o dy
s h rubs to 3 m high of B rexia madaga s c a ri e n s i s.
S h e dd (1974) rep o rted also Ipomea pescap ra e, a
b e a ch pioneer species, to occur. Wi l m o t - D e a r
(1985) ch a ra c t e ri zes C. equisetifo l i a as a “ t re e
q u i ck growing in dry and infe rtile areas and there-
fo re widely planted for orn a m e n t , fi rewood or soil
s t ab i l i s ation and shelter”. It commonly occurs in
s u p ratidal sandy areas and in coastal bu s h l a n d. Th e
G e rman colonize rs planted these trees along
b e a ches; examples are the harbour road in Pa n ga n i
t ow n , wh e re the trees are also 20 to 25 m high, a n d
the sea fronts in Dar es Salaam. It is there fo re pos-
s i ble that Casuarina trees we re planted on Maziwi
Island during the German colonial peri o d.
H oweve r, the possibility of self-sowing by sea-
b o rne fruits cannot be excluded.



N o t i c e able erosion of the Maziwi Island
beaches seems to have started during the second
half of the 1930s. Moreau (1939), in a brief note,
d e s c ribes one situation as fo l l ow s : “In 1934,
when Mr I. W. Kirkpatrick visited the island, he
found a German sailor’s tombstone in the bush,
apparently in its original site, some distance from
the shore. In August 1938, it was on the seaward
side below tide-mark , half bu ried in sand.
Numbers of fallen Casuarina trunks showed that
a considerable part of the island had been lost,
c e rt a i n ly in the space of four ye a rs”.  Th e
German sailor died in January 1889.

According to oral reports of the Pangani fish-
ermen, the rate of erosion increased considerably
during the second half of 1960. The most inten-
sive erosion took place during high tides concur-
ring with storms between June and Sep t e m b e r.
Most affected were the eastern and northeastern
sides, but the other beaches underwent erosion as
well. Seve ral tens of metres of beach we re lost
within one ye a r. The eroded sand was carri e d
we s t wa rd by beach drift fo rming new beach e s
closer to the we s t e rn margin of the coral plat-
fo rm. Shrubs started growing in the suprat i d a l
zone of the new ly fo rmed beaches. Pa rt of the
sand re a ched the we s t e rn reef edge and move d
d own the reef slope into the lagoon fo rming a
submarine fan.

Until 1975 the wooded cay island had
s h runk to the size shown in Figs. 4 and 5 (p.
277/278). Frazier (1974) describes the situat i o n
as fo l l ow s : “ E rosional fo rces cause the island’s
t e rre s t rial area to be constantly shifting, ke ep-
ing the vege t ation in a continual state of fl u x .
C o n s e q u e n t ly there are large building beach e s
and beach plat fo rms wh e re sand has been
re c e n t ly dep o s i t e d, and climax woodland with
dense vege t ation does not have the opport u n i t y
to dominat e ” .

S h e dd observed between Ju ly and October
1974 that “ U nu s u a l ly high spring tides we re
e ating away metres of shore l i n e. Nests (of tur-
t l e s , author) that we re two and three metre s
ab ove the crest we re entire ly washed out befo re
the incubation period (48 to 62 day s , a u t h o r
after Shedd, 1974) was ove r, and nests that
we re ten and fifteen metres inland we re fl o o d e d

d u ring these tides” ( 1 9 7 4 , p. 6f.). The zo o l o-
gists tra n s fe rred eggs of turtles that we re laid
b e l ow the beach cre s t : “ We dug them out... and
we tra n s fe rred them to a safer place inland. A l l
of these sites we re eroded away befo re a we e k
p a s s e d... The east side of the island was sur-
rounded by fallen trees wh i ch fo rmed an effe c-
t ive impasse (for the turt l e s , author) from sea to
b eyond the beach crest. The west side was the
o n ly side with a deep water ap p ro a ch - no re e f
s u rrounding it. Th e re was ve ry little vege t at i o n
on the west as it was often flooded by high
tides. The north and south sides we re sur-
rounded by the re e f” ( l . c.). A c c o rding to
S h e dd ’s fi g u re 2, the nort h e rn side was fri n ge d
by fallen tre e s , too (see photo 3A, p. 281).

The last high Casuarina tree fell most likely in
late 1977 (photo 3B, p. 281). In 1978 the entire
area of the “original” cay island was submerged
(photos 2A and B, p. 280). The new ly fo rm e d
sand spit to the west bore only shrubs and trees
wh i ch we re not higher than about 2-3 m and,
therefore, not older than a few years. The average
diameter of the vegetated part of the spit was 50-
70 m. Between 1978 and 1982 the sand spit
shifted westward approaching its present position
(Figs. 4 and 5, pp. 277/278). The 1981 aerial pho-
tograph still shows a tiny sand patch covered by
low vegetation (photo 2C, p. 280), while no veg-
etation could be detected on the photographs of
June and December 1982.

5.1.  The sand cay in 1989
From the air the sand spit looks tongue to hook-
s h aped during low tides, its convex side point-
ing north and we s t wa rd (Fi g. 4, p. 277). Its
e a s t e rnmost portion is founded on the reef fl at ,
while its central and we s t e rn parts cover the
b a ck - reef slope and the adjacent parts of the
b a ck - reef lagoon. (NW-SE cross-section show n
in Fi g. 6, p. 278.)

S u p ra- and intertidal part of the sand spit:
During neap tides the reef flat and the sand spit
are exposed to air. The size of its uppermost part,
which is usually still positioned above high tide
l eve l , is about 70 m (E-W) by 40 m (N-S).
S u b m e rgence also of this part of the sand spit
d u ring ex t reme spring tides or by wave set-up

IOC Workshop Report No. 165
page 230



IOC Workshop Report No. 165
page 231

prohibits growth of terrestrial vegetation. Angles
of incl i n ation of the beach slope, m e a s u red at
ap p rox i m ate midpoints between low and high
tide leve l s , a re unifo rm ly 6° on the nort h e rn ,
western and southern flanks, and 1° to 2° on the
eastern flank. The uppermost part of the sand spit
is nearly horizontal and flat. Slightly asymmetri-
c a l , l a dd e r b a cked oscillation ripples with tru n-
cated crests characterize the easternmost, lowest
p o rtion of the sand spit (photos 2B and C,
pp. 280). The crests of the wave ripples are ori-
ented E-W; the average ripple length is 20 cm.

The sand is entire ly composed of carbonat e
p a rt i cles derived from the surrounding re e f.
Te rri genous constituents, s u ch as quart z , a re
missing. The sand is medium-grained and moder-
at e ly well to well sorted (see Table 1). Grave l -
sized fragments of corals and abraded rhodolites

a re found scat t e red on the surface of the beach
slope; accumulations of rubble occur close to the
foot of the beach slope.

The grain size/beach slope relationship can be
used to estimate the degree of ex p o s u re of a
beach to wave attack (Wiegel, 1964, cit. Pettijohn
et al., 1973, p. 481). According to this relation-
ship, the northern, western, and southern flanks
of the sand spit are classified as “protected”, the
eastern flank as “exposed”.

Subtidal part of the sand spit: To the nort h ,
west, and southwest the dry part of the sand spit
is fri n ged by a ve ry ge n t ly inclined plat fo rm ,
which is built up by medium-grained calcareous
sand ch a ra c t e ri zed by oscillation ripples and
patchy growth of seaweeds. At a distance of 70 to
100 m from the beachline and at a water depth of
3 to 4 m below low tide level a sharp bre a k

Table 1. Grain-size parameters (moment measures) of calcareous sands from the Naziwi cay. All data are given
in phi units. Sieving was done at 0.5 phi intervals.

Sample n° Position on sand spit Median (Phi/mm) M e a n ( P h i / m m ) S o rting (Phi) S kewness (phi) Ku rtosis (phi)

051189/3 base of slope W. side, -0.34/1.27 -0.55/1.46 1.16 -0.14 -0.93

depth 5m

051189/2 base of slope W.side, 0.57/0.67 0.54/0.69 0.93 -0.29 0.083

dept 10m

041189/1 base of slope N.side 2.72/0.15 2.68/0.16 0.72 -0.49 1.14

dept 25m

051189/1 lagoon, N. side of spit, 2.69/0.15 2.64/0.16 0.69 -0.89 3.10

dept 35m

101189/1 N. side, mid-beach 1.28/0.41 1.13/0.46 0.72 -1.00 1.28

slope, 6°

101189/2 E. side, mid-beach 1.52/0.35 1.41/0.38 0.47 -0.66 0.05

slope, 2°

101189/3 S. side, mid-beach 1.56/0.34 1.40/038 0.55 -0.94 0.96

slope, 6°

101189/4 W. side, mid-beach 1.68/0.31 1.59/0.33 0.46 -1.04 2.33

slope, 6°

101189/5 Top dry beach 1.40/0.38 1.27/0.42 0.58 -0.68 0.02



o c c u rs. The slope of the sea floor rap i d ly
i n c reases from less than 2° to a maximum of
ap p rox i m at e ly 40°, and oscillation ripples are
replaced by a plane bed. At one point along this
s l o p e, close to the southern margin of the sand
spit at 8 m depth, a still living coral colony was
observed, which was just about to be covered by
s a n d. No sessile fauna or fl o ra has deve l o p e d,
indicating rapid, still continuing sedimentation of
sand. On the southwestern flank of the sand spit
the base of fan slope lies at 5 to 10 m water depth.
The sand at the base is coars e - grained to ve ry
coarse-grained and contains a high proportion of
coral rubble (see Table 1).

Towa rds the lagoon the sea floor is only
we a k ly inclined and composed of medium- to
fine-grained sand and isolated coral colonies. On
the we s t e rn and nort h e rn side, the slope angle
decreases again at depths of between 25 and 30
m, and here the medium-grained sand is replaced
by a slightly silty, fi n e - grained carbonate sand
( Table 1), wh i ch is stro n g ly bioturbated by
C a l l i a n a s s a - l i ke crustaceans (lagoonal fa c i e s
below wave base). Also this sand consists nearly
of up to 100% biogenic carbonate particles. In a
thin section of one impregnated sample from this
place only very few siliciclastic grains were seen.
The terri genous influence on sedimentation in
this area is, t h e re fo re, ve ry little. Besides its
smaller grain size, the lagoonal sand differs from
the fan deposit in its content of tests of calcare-
ous foraminifera and about 0.1 mm large, oval,
micritic particles which are probably faecal pel-
lets. The entire structure of this part of the sand
spit re s e m bles the leewa rd side of a large sand
dune migrating across a reef slope. In the vicinity
of the sand spit, particularly to the north, remains
of trees, some of them more than 6 m long, give
evidence of the fo rmer vege t ational cover of
Maziwi Island. The wood of the stems is in an
advanced stage of decay, intensively drilled and
penetrated by marine organisms (mainly Teredo).

C o n cl u s i o n s: The sand spit at the we s t e rn
edge of the Maziwi coral reef can be regarded as
a fan deposit shifting from east to west across the
back-reef slope into a 40 m deep lagoon, cover-
ing fi n e - grained lagoonal sands. Only a small
p ro p o rtion of the fan (<5%) is exposed ab ove

high tide level. The sand is derived from more
c e n t ral parts of the reef fl at , f rom those are a s
which are still covered by a thin blanket of sand.

The strongest wave attack takes place on the
e a s t e rn side of the spit during high tides, wh e n
the waves are not bro ken at the reef fro n t .
Sediment tra n s p o rt in the intertidal zone is by
b e a ch drift (swa s h - b a ck wash towa rds we s t ) , i n
the shallow subtidal zone by wave dri f t , a n d
along the slopes of the underwater fan by gravi-
t ation (grain fl ow). The measured maximu m
slope of 40° corresponds to the angle of internal
f riction (“angle of initial yield”) wh i ch can be
expected for moderat e ly to poorly sorted sands
( A l l e n , 1 9 8 2 , pp. 60ff.). Kenter (1990) rep o rt s
similar values for va rious carbonate plat fo rm
flank deposits with gra i ny, mu d - f re e, c o h e s i o n-
less fabrics.

6.  CAUSE OF DESTRUCTION OF THE MAZIWI

ISLAND

Milliman (1974, p. 195f.) cl a s s i fied carbonat e
sand cays on reef fl ats into six types: (i) sub-
m e rged sand bar, p o s s i bly only emergent at low
t i d e. (ii) the simple low - lying sand or shingle cay.
(iii) the low - lying cay with pioneer stra n d l i n e
plant commu n i t i e s , s u ch as cre ep e rs and shru b s .
( iv) higher standing cays with more complex and
b e t t e r- d eveloped plant cove r, often including tre e s .
(v) sand cays with mangrove growth and some-
times mangrove swamps and (vi) cays with
exposed plat fo rms or interi o rs of older ro ck s .

The surv ival of a sand cay on a reef fl at
d epends mainly on its ability to stab i l i ze the
a c c u mu l ated carbonate sand. A high degree of
stability can be attained by growth of a dense and
d e ep ly rooted vege t ational cover (Milliman,
1 9 7 4 , p. 196). A cay may thus re a ch a state of
l ab i l e, dynamic equilibrium with rega rd to the
eroding forces and sediment supply from the sur-
rounding re e f. Maziwi Island had re a ched this
state, when it was covered by a Casuarina forest.
During this period it belonged to type no. (iv) of
Milliman’s classification. During the 1930s a dis-
equilibrium situation occurred, which resulted in
a rapid degra d ation of the sand cay to type 
no. (i) by re t rogra d ation of its beach e s , p a rt i a l
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flooding during spring tides, and a net loss of
sediment due to migration of sand towa rds the
back-reef lagoon.

Maziwi Island has never been inhabited by
humans. Th e re fo re, c e rtain causal fa c t o rs of
b e a ch ero s i o n , s u ch as sand ex t ra c t i o n , c o n s i d-
e rable devege t at i o n , and marine constru c t i o n
wo rks can be ex cl u d e d. When questioned as to
whether the vegetation on Maziwi Island was cut
by people for fi rewood or other purposes the
Pangani fishermen answered that only dry wood
was collected by fi s h e rmen during their stop-
overs on the island for making small camp fires.

The fi s h e ry offi c e rs in Pa n gani rep o rted that
dynamite fishing was a common practice in the
a rea befo re nets we re introduced in the 1980s.
This fishing method has definitely damaged the
ecosystem of the coral reef commu n i t y, and it
might have reduced the overall growth rate of the
reef, i.e. the capability of the hermatypic organ-
isms to cope with a rising sea level. It has, how-
eve r, not destroyed the existing “ c o ral re e f”
morphological structure.

Since direct interference of humans with the
ecosystem of Maziwi Island can large ly be
excluded as a main causal factor, possible reasons
for the disappearance of the terrestrial part of the
island might have been:
a) Rapid tectonic subsidence, e.g. caused by an

earthquake.
b) E rosion due to ex t ra o rd i n a ri ly heavy storm

events.
c) Wave erosion due to a higher sea level or due

to a signifi c a n t ly ch a n ged long-term wave
climate.

d) A combination of a-c.
Early speculations about the reasons for the eros-
ion of Maziwi Island focused on local sinkage
( M o re a u , 1939). The seismic data ava i l able fo r
this section of the East A f rican coast, h oweve r,
l a rge ly ex clude the possibility of rapid subsi-
dence caused by an eart h q u a ke. Th e re has not
been any eart h q u a ke tremor during the last
decades with epicentres close to Pangani and of
m agnitudes high enough to initiate such move-
ments. The movements along the NNE trending
Ta n ga fault (ve rtical throw of more than 3,000
m), which resulted in the formation of a subma-

rine canyon or graben between the mainland and
Pemba Island, a re of pro - M i ddle Ju rassic age.
Subsequently only minor warping occurred, and
there is no indication of any reactivation of this
fault during the Holocene (Kent et al., 1 9 7 1 ,
p. 98).

The general trend of crustal movements along
the East African coast since the Pleistocene has
been positive. Raised Pleistocene coral reef ter-
ra c e s , wh i ch occur almost eve ry wh e re in the
coastal belt from Mozambique to Somalia, give
evidence of this process. Furt h e rm o re, M a z i w i
Island is situated at a sufficiently large distance
from any river delta (80 km from the Wami River
delta) to ex clude the possibility of local subsi-
dence due to rapid deltaic sedimentation. Th e
Pangani river mouth is an estuary with low sedi-
ment discharge into the sea.

All fishermen interviewed rejected the possi-
bility that wind, current, or wave regimes around
Pangani have changed significantly compared to
the time when they started working in their prof-
ession. In contrast to this, their impression wa s
that the present sea level is higher than in former
times. They estimated a rise by 1 to 1.5 feet (30-
45 cm) since the 1920s. Although these fi g u re s
seem to be overestimated, their observations con-
fo rm with the globally observed tre n d. A n
eustatic rise of the global relative sea level by 10
cm during the period 1920 to 1980, seems to be a
realistic estimate (UNEP, 1987, p.113, Table 2.6).
According to tide gauge records in the Pacific sea
level rose at a rate of 1.5 mm per year between
1940 and 1975, or 11 cm during the last 70 years
(Lewis, 1988a, p. 30). Such a rise will inevitably
affect the balance between sand supply and sand
re m oval along beach e s , will cause sand to be
d eposited further off - s h o re, and re t re at of most
low-lying coastlines composed of unconsolidated
sediment by a horizontal distance hundreds to a
few thousands times the amount of the ve rt i c a l
rise (Pilkey, 1983). Even a small rise of the sea
l evel will disturb the sensitive state of dy n a m i c
e q u i l i b rium under wh i ch a vege t ated sand cay
like Maziwi Island can exist.

The extremely rapid erosion of the beaches of
Maziwi Island occurred only during high tides in
the stormy period between Ju ly and October.



D u ring low tides waves and swell ap p ro a ch i n g
f rom east bro ke at the reef front. During high
tides waves had to travel across the only ve ry
gently inclined reef flat for more than half a kilo-
metre before they reached the beach of the island,
dissipating a large proportion of their energy by
f riction with the reef fl at surfa c e. Since the
orbital diameter of a wave decreases ex p o n e n-
t i a l ly with the distance from the surface of the
sea, a rise in sea level of only 10 cm, which can-
not be compensated by upwa rd growth of the
re e f - building organisms due to va rious re a s o n s ,
e.g. damages to the ecosystem, caused by dyna-
mite fishing, would diminish the losses of wave
e n e rgy due to friction with the reef fl at. Th e
amount of wave energy dissipated at the sandy
beach will increase and will affect the sensitive
balance between the various physical parameters
which permitted the existence of the island. The
sediment was especially suitable for being
e roded easily, once a disequilibrium situat i o n
occurred. It was not only unconsolidated (loose
s a n d ) , but also incohesive (no cl ay, fine silt or
organic components).

The history of the destruction of Maziwi
Island probably began during the late 1930s. This
dating fits Alexander’s (1969) report that already
d u ring the 1940 decade the ge n e ral trend of
coastline development in the area north of Dar es
Salaam had ch a n ged from progra d ation to re t-
rogradation. It may be regarded as a response to
the stro n g ly rising sea level in the 1930s. Th e
island entered its final and most destru c t ive
period in the late 1960s. About the same time an
increase of the rate of erosion of many beaches in
Tanzania was observe d. The Pa n gani fi s h e rm e n
rep o rted that in Buyo n i , a village close to
Pangani, people had to shift their huts to places
further inland since 1963. There was no erosion
before this time. Erosion of the Funguni beach, a
few hundred metres north of the Pa n gani rive r
mouth, started in the early 1970s and is still con-
tinuing. Heavy mineral placers and fallen vegeta-
tion are clear indicators. This beach was prograd-
ing befo re this time. South of Pa n gani the fi rs t
coconut palm trees fell into the sea in 1987. The
road along the Pa n gani harbour was pro b ably
flooded for the fi rst time during the 1960s. In

September 1987 and September 1988 high floods
occurred in the Pangani estuary and damaged the
embankment. This 3 km long protection wa l l ,
which was built at the end of the 19th century, is
n ow collapsing making Pa n gani tow n , wh i ch is
s i t u ated on low - lying ancient beach sands, v u l-
nerable to flooding. Oral reports of sea front res-
idents around Dar es Salaam suggest that the rate
of beach erosion in this region also has increased
since the 1960s. It has meanwhile reached a dis-
astrous magnitude: ocean roads in Dar es Salaam
and seve ral places along other beaches in this
a rea we re flooded during a spring tide in
September 1987. According to oral communica-
tions of villagers, the dry parts of sandy beaches
on Mbudya and Bongoyo Islands north of Dar es
Salaam were flooded during this tide for the first
t i m e. Some beaches re t re ated 80 to 100 m
between 1975 and 1989 (Fay et al., 1992). It must
be assumed that the situation is similar for most
p a rts of the Tanzanian coast, but unfo rt u n at e ly
little research has been done until now.

7.  POSSIBLE IMPLICATIONS FOR OTHER CORAL

ISLANDS

The erosion history of Maziwi Island demon-
s t rates wh at might happen to similar islands in
the near future if the sea level continues to rise.
Particularly vulnerable are islands whose terres-
t rial area consists entire ly or large ly of uncon-
s o l i d ated sediments, l i ke many atolls in the
Indian and Pa c i fic Oceans. Compared to these
islands Maziwi Island was very small, and it was
never inhabited by people. Many of these atolls
are densely inhabited. Examples of the probable
fate of some of the smaller South Pacific Islands
are given by Huim (1989). 

Maziwi Island was situated on a coral plat-
form in an area of high tidal range. Most of its
sand was lost when high tides were accompanied
by strong winds of the SE monsoon. The situa-
tion is diffe rent for most of the islands in the
Indian and Pacific Oceans. Tidal ranges are usu-
a l ly mu ch smaller (e. g. ap p rox. 0.6 m on
M a u ri t i u s , Fago o n e, 1988; 1.4 m on the
M a l d ive s , E dwa rd s , 1 9 8 9 ) , and coral reefs are,
t h e re fo re, m o re efficient in breaking waves and
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reducing surge energy than along the East
African coast. On the other hand, the impact of
s t o rms is ge n e ra l ly gre ater on these islands,
e s p e c i a l ly on those that lie within the lat i t u d e s
favo u red for the occurrence of cy clones. Th e
spectacular example of the destruction of Maziwi
Island, however, shows that the rate of erosion on
s u ch islands can be mu ch higher than along
beaches of mainland, which may result in the dis-
appearance of a whole island within a few years.
Low-reef islands such as the Maldives, which lie
almost entire ly within 3.5 m of mean sea leve l
(Edwards, 1989), are particularly endangered.
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1.  IN T R O D U C T I O N

A broad spectrum of the coastal env i ronment of
the A f rican continent tasks invo l ves a compre-
h e n s ive protection of the nat u ral env i ro n m e n t
and the rational use of nat u ral re s o u rc e s , a n d
re q u i res intensive intern ational cooperation fo r
mu t u a l ly beneficial agreements. Nige ria like
other A f rican countries has been invo l ved and
p l aying an active role in many local and inter-
n ational fo ra with respect to env i ronmental pro-
tection. In 1987, N i ge ria was included along
with 27 other countri e s , in the fi rst wo rl dw i d e
a n nual intern ational env i ronmental monitor
s u rvey. It is like ly that the mounting of inten-
s ive global campaign for about two decades, fo r
s a fe env i ronment is fast cat ching up with big
companies concerning both solid minerals and
fossil fuels in Nige ri a .

The three predominant sedimentary basins
in the Nige ria coastal env i ronment are the
s o u t h we s t e rn sedimentary basin, the A n a m b ra
basin and the Niger delta basin ra n ging strat i-
grap h i c a l ly from Cretaceous to Recent. Th e
ge o l ogy of these areas is highly re l ated to min-
e ral re s o u rces such as oil, ga s , glass sand, cl ay,
l i g n i t e, gypsum and limestone. Exploration and
mining activities along the coastal env i ro n m e n t
l e a d, h oweve r, to env i ronmental pollution and
d egra d ation. A major aspect of env i ro n m e n t a l
pollution in the Niger delta is gas fl a ring and oil
s p i l l age. Major towns affected along the coast
a re A b e o k u t a , L ago s , I l a ro , E we ko ro and
S h aga mu , Benin City, Wa rn , C a l ab a r, and Po rt
H a rc o u rt .

2.  RE C O M M E N D AT I O N S O F P O L I C I E S

A N D O P T I O N S

Almost all companies in Nige ria do not main-
tain env i ronmental protection standard s , ex c ep t
a few companies like Shell and Chev ron. This is
so because env i ronmental dep a rtments are not
given sufficient support as compared to those in
d eveloped countries. Companies like Mobil,
Texaco and other mu l t i n ationals must be
a dvised to take env i ronmental standards seri-
o u s ly as maintained in advanced countries for a
s u s t a i n able deve l o p m e n t .

In communities wh e re oil operations are tak-
ing place, c o m p e n s ation only should not be the
u l t i m ate targe t , but an effo rt to re h ab i l i t ate the
a rea must be carried out to put the place back to
n o rmal. Sustainable development means that
the ex p l o i t ation of minerals or fossil fuels
meets the need of the present without compro-
mising the ability of future ge n e rations to meet
their needs. Although it is ge n e ra l ly agreed that
mining is not providing a sustainable deve l o p-
ment because ore or oil is not re n ewabl e, it is
realised that earnings from mining can be used
for re h ab i l i t ation purposes. For solid minera l s
l i ke limestone and coal, the precautions give n
b e l ow are recommended to have a positive
impact on the env i ro n m e n t .
(a) Land must be re h abilitaded and conve rt e d

into garden or fertile agricultural farm land,
fishing ponds and tourist attractions.

(b) Water quality must be maintained in rivers,
oceans and underground water.

(c) Manufactured materials must be recycled.
(d) Dam overflowing must be prevented.

GEOLOGICAL PARAMETERS FOR ENVIRONMENTAL

PROTECTION OF AFRICA’S COASTAL ENVIRONMENT:
NIGERIA, A CASE STUDY

Sunday Omogiate,
Earth Resources Improvement Agency (Nig) Ltd., Benin City, Nigeria
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(e) E nv i ronmental law s / reg u l ations must be
s t ri c t ly enfo rced in Nige ria by enhanced
and strong political will, i. e.  a concert e d
e ffo rt must be made to enfo rce all laws by
the Fe d e ral Env i ronmental Pro t e c t i o n
A ge n cy and other gove rnmental age n c i e s .

(f) I n d ividual private orga n i z ations or non-
gove rnmental orga n i z ations such as Eart h
R e s o u rces Improvement A ge n cy Limited
must be appointed on a continuous basis by
the gove rnment to monitor all laws gove r-
ning env i ronmental protection. 

On 28 May 1998, the “ N ational Concord ”
d e cl a red that only two of the six major oil-pro-
ducing companies (Chev ron and Shell) have
s u rpassed an env i ronmental reg u l ation by incor-
p o rating Env i ronmental Eva l u ation Rep o rt s
(EERs) and Env i ronmental Impact A s s e s s m e n t s
(EIAs) on all projects whether major or minor.
A reg u l ation of FEPA (Fe d e ral Env i ro n m e n t a l
P rotection A ge n cy) made EIAs and EERs
m a n d at o ry for major projects from ex p l o rat i o n
to ex p l o i t ation (drilling or mining) onwa rd s .

It is proposed that the state gove rn m e n t
should set up a new board to control and man-
age water wo rks and to provide tre ated water fo r
consumption. In view of the legi s l at ive inade-
quacies and constraints in water sources law s ,
all previous laws should be repealed and a new
l egi s l ation on water sources should be enacted
to provide the highest possible water standard
along the coastal zone of A f rica. A legal fra m e-
wo rk for water use should take into account the
need for the conservation of water in the Stat e s
of coastal A f rica. The establishment of a wat e r
s u p p ly authority for sustainable management of
water should be fo rmed by involving an age n cy
with the aim to protect water sources from pol-
lution. River basin authorities should be made
m o re functional and re l evant to the ru ral popu-
l ation especially during the construction of
d a m s , b ri d ge s , and land control measure s .

3.  A C O N C E P T U A L F R A M E W O R K

A conceptual fra m ewo rk involving env i ro n-
mental impact assessments is meant to identify
the env i ronmental consequences of improv i n g

p rojects or activities at the conceptual stage s
with the objective of preventing the adve rs e
e ffects of such projects on the env i ro n m e n t .
E nv i ronmental eva l u ation rep o rts also perfo rm
a similar function but the diffe rences are that
EIAs focus on new pro j e c t s , wh e reas EERs are
c a rried out only on existing operations. Both
EIAs and EERs cover the whole env i ro n m e n t
f rom physical to socio-economic and health
impacts on the host commu n i t y.

Major donors for projects to safeg u a rd the
e nv i ronment include oil companies like Shell,
C h ev ro n , Mobil and Tex a c o , the Fe d e ra l
G ove rnment Ecological Fund, va rious Relief
A ge n c i e s , the Env i ronmental Conservat i o n
Fo u n d at i o n , the Water and Sanitation A s s o-
c i ation etc. A State Env i ronmental Pro t e c t i o n
A ge n cy should be pro p e rly funded with equip-
ment to enable it to perfo rm the task of assess-
ing and eva l u ating the state of the env i ro n m e n t .

4.  RE C O M M E N D AT I O N S C O N C E R N I N G C A PA C I T Y

B U I L D I N G

Th e re are no doubts that more wo rk needs to be
done in ensuring a safer env i ronment. Wap c o ,
S h e l l , S t at o i l , E x x o n , M o b i l , A d o , Elf etc. are
expected to increase their effo rts to make the
s o u t h e rn Nige ria coastal env i ronment safe fo r
its dwe l l e rs in order to enhance large scale eco-
nomic activ i t i e s .

G e o l ogists should be more equipped fo r
s a fety design, p l a n n i n g, executing and monitor-
ing of borehole assessments to prevent contam-
i n ation of water perc u l ating into the ground as
m o re cl aws will be added to avoid perc u l at i o n .
E nv i ronmental scientists (e. g. hazard engi-
n e e rs) should be employed to manage domestic
and industrial waste so as to re m ove env i ro n-
mental hazards. Consulting project engi n e e rs
should be tra i n e d / e m p l oyed to re m e d i ate dump
sites. Pre fe rably, b i o l ogists should be employe d
d u ring the cleaning of pits when the process of
b i o - re m e d i ation tre atment is ap p l i e d, a highly
recommended method as it permits activities of
m i c ro o rganisms in place. Companies should be
a dvised to conve rt gas fl a res into gas for both
domestic and industrial uses, thus pro t e c t i n g
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e nv i ronmental pollution and degra d at i o n .
Mining engi n e e rs and other earth scientists wh o
specialise in env i ronmental re s t o ration espe-
c i a l ly in re claiming open mining sites like
E we ko ro , S h aga mu , C a l abar and Nkalag u
should be engage d. These sites could be con-
ve rted into tourist centre s , agri c u l t u ral fa rm s
and human settlements.

5.  CO N C L U S I O N

P ro blems wo rking against env i ronmental pro t-
ection in Nige ri a ’s coast, as in other parts of
A f ri c a , a re evident from the analysis give n
ab ove. The Fe d e ral Env i ronmental Pro t e c t i o n
A ge n cy must exe rcise its authority in order to
e n fo rce law with a sufficient political will. To
a ch i eve re s u l t s , financial re s o u rces are cru c i a l
f rom fe d e ra l , s t ates and local gove rn m e n t
s o u rces as well as from companies.





1.  INTRODUCTION

R e s e a rch in seve ral countries has shown that min-
ing contri butes to land deteri o ration if not pro p-
e rly manage d. Land disturbance resulting fro m
mining is re l ated to the mining activ i t i e s , and the
waste products (tailings) emanating from the min-
ing operation. In mining, e nv i ronmental impacts
occur through improper disposal of waste ro ck ,
tailings and slurry from cleaning plants (Ripley et
a l ., 1982). The host ro ck , l ow grade ore and wa s t e
re agents from ex t raction and processing of miner-
als undergo some chemical ch a n ges on ex p o s u re
to air. This results in ch a n ges in the ch e m i c a l
p ro p e rties of the surrounding soil and a disru p t i o n
of the physical pro p e rties such as loss of soil
s t ru c t u re, nu t rient imbalances and increased tra c e
element content.  Changes in the ch e m i s t ry of the
s u rrounding soil lead to poor plant establ i s h m e n t
hence erosion of waste piles. 

E ve n t u a l ly, the soil components and ero d e d
m at e rials may fi n a l ly contaminate surro u n d i n g
water sources. Pollution of water systems is
caused by mine dra i n age from waste stre a m s ,
ground water seep age or ra i n fall passing
t h rough waste piles. Genera l ly, mine dra i n age
is the pri m a ry ve h i cle through wh i ch waste con-
stituents migrate through the soil (Fuller et al.,
1976). Ap a rt from high concentrations of ele-
m e n t s , mine dra i n age also contains high leve l s
of suspended and dissolved solids, wh i ch are
d i s t ri buted to the surrounding water systems
( B e l l , 1975). The presence of small quantities
of residual re agents and waste mat e rial fro m
mining processes can there fo re cause seri o u s
water pollution. 

C h a n ges in soil ch e m i s t ry and water pollu-
tion can affect future land-use systems within

inland river basins. In add i t i o n , e rosion pro b-
lems within inland mining sites can lead to
i n c reased sediment yield. Rapid ch a n ge in sed-
iment supply in a river causes instability dow n-
s t ream and increased fish kills. Since inland
s t reams and rive rs serve as migrat o ry routes fo r
fi s h , a ny impacts on inland river basins have
s e rious implications on coastal zone manage-
ment systems. Understanding the behaviour and
m ovement of mat e rial in mine waste dumps is
i m p o rtant not only for re h ab i l i t ation measure s
and re s t riction of inland water pollution bu t
also in the management of coastal areas. Th i s
p aper outlines the effects of mining on the soil
and water quality in Swa z i l a n d.

2.  MINING AND RELATED POLICIES IN SWAZILAND

Mining is among the main export earning indus-
t ries in Swa z i l a n d. In 1993, this sector con-
t ri buted 12% of the total (1.9 million) ex p o rt
e a rnings in the country. Swaziland has been
i nvo l ved in the mining of asbestos
( H ave l o ck / B u l e m bu ) , coal (bituminous (Mpaka)
and anthracite (Maloma), diamonds (Dvo ko l-
wa ko) and iron ore (Ngwe nya). In accord a n c e
with the fact that mineral deposits are non-renew-
abl e, and mines have a finite life, some of the
mining operations are now closed. Therefore, it is
essential to consider possible env i ro n m e n t a l
impacts wh i ch might result from mining activ i-
ties as well as possible ways to counteract the
impacts. However, environmental problems ema-
nating from mining activities have received less
attention in national policies in the past.

The most important laws gove rning mining
and the control of env i ronmental impacts in
Swaziland is the Mining Act (1958). The Mining

MINING AND THE ENVIRONMENT IN SWAZILAND

Patience N. Fakudze,
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University of Swaziland, Kwaluseni, Swaziland.
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Act (1958) provides for the re s t o ration of land
surfaces in mining areas. A c c o rding to the A c t ,
s h a f t s , p i t s , holes and other ex c avations should
be filled in within 30 days from the date of ter-
m i n ation. To dat e, not a single mining company
has observed this provision. For ex a m p l e
N g we nya iron ore mine ceased operating in
1 9 7 9 , but the land was never re s t o re d. Th e
shafts at Mpaka coal mine whose operat i o n s
we re term i n ated in 1992 are still open. Th e
same applies for Dvo ko lwa ko wh e re the wa s t e
dumps we re not re h ab i l i t ated fo l l owing cl o s u re
of the mine in 1996. In most cases, the land sur-
face is not re s t o red in the belief that operat i o n s
a re like ly to continue in the near future.
G e n e ra l ly, most mines in Swaziland are not
p ro p e rly managed or re h ab i l i t ated to contro l
the spread of the impacts during operation and
after the mine has closed down. This could be
because of the perc eption that mining activ i t i e s
a re localised. Such perc eptions are unfo rt u n at e
because “although mines at any point in time
a re not as widespread in comparison to other
land uses, t h ey dra m at i c a l ly ch a n ge the land-
s c ape and tend to leave evidence of the past”
( M a rs h a l l , 1982). 

The Swaziland Env i ronmental Au t h o ri t y
(SEA) Act (1992) empowe rs the Swa z i l a n d
E nv i ronmental Au t h o ri t y, a body under the
M i n i s t ry of To u ri s m , E nv i ronment and
C o m mu n i c ation to develop policies and moni-
tor env i ronmental pro blems in the country.
P re s e n t ly, the SEA is unders t a ffed to fulfil its
m a n d at e. For ex a m p l e, although the mag n i t u d e
of possible env i ronmental impacts emanat i n g
f rom mining are re c ognised in the Swa z i l a n d
E nv i ronment Au t h o rity reg u l ations and pro c e-
d u res on env i ronmental impact assessment and
audits (Legal notice no 58, 1 9 9 6 ) , none of the
existing operations have submitted audit
rep o rts ye t .

3.  EN V I R O N M E N TA L I M PA C T S O F M I N I N G

I N SWA Z I L A N D

Some studies have been conducted to assess the
e nv i ronmental impacts in Swa z i l a n d. Fo r
ex a m p l e, Fa k u d ze (1987) looked at the env i-

ronmental impacts of asbestos and bituminous
coal waste in Swa z i l a n d. The results of the
s t u dy suggest that the asbestos tailings are
ch a ra c t e rised by a high pH, nu t rient imbalances
and high concentrations of trace elements such
as nickel. Increased pH is not favo u rable fo r
plant growth as it is like ly to affect ch e m i c a l
reactions and nu t rient ava i l ability in the soil
( M i ch a u d, 1981). The tailings also have a
higher concentration of magnesium (Mg) ions
c o m p a red to normal soil conditions wh e re cal-
cium is the most dominant cation. The domi-
nance of Mg ions is noted (Adri a n o , 1 9 8 6 ;
Pendias and Pe n d i a s , 1984) to inhibit the ava i l-
ability of K and Ca to plants. With respect to
t race element content, the asbestos tailings
h ave high concentrations of re a d i ly ava i l abl e
Ni and Zn. As a result of the nu t rient imbal-
ances and the high concentrations of trace ele-
m e n t s , the low fe rtility status of the soil is
a ffe c t e d. This contri butes to poor plant grow t h
and erosion pro blems on the asbestos tailings.
At Bulembu , the erosion pro blems are mani-
fested by the rills and gullies found on the
waste piles.

The conditions on the waste dumps affe c t
the water quality in neighbouring river systems.
In Bulembu , the effect of the asbestos mine
waste on water quality is illustrated in the
D v u dvusi (or Mzilanti) river that fl ows below
the mine (Table 1, p. 243). Water samples take n
b e l ow the tunnel contain high concentrations of
d i s s o l ved solids, suspended solids, a l k a l i n i t y,
h a rd n e s s , c a l c i u m , ch l o rides and sulphat e s .
A c c o rding to the production manager at
B u l e m bu , t h e re are sludge dumps constru c t e d
to contain the waste mat e rial dow n s t ream bu t
these fill up with time. Desludging has not been
c a rried out since 1991. The sludge dumps now
re q u i re some attention since mat e rial fro m
s l u d ge dumps is encro a ching onto the Mzilanti
R ive r. This is cl e a rly demonstrated on the aeri a l
p h o t ographs of the are a .

The coal tailings are ch a ra c t e rised by high
p H , o rganic carbon, s a l i n i t y, nu t rient imbal-
ances and a high iron content. Norm a l ly, c o a l
waste is ch a ra c t e rised by low pH, e s p e c i a l ly in
the presence of framboidal py rite minera l s
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( C a ru c c i o , 1978). At Mpaka, the high pH is due
to the presence of carbonate minerals that neu-
t ralise sulphuric acid to sulphate salts. Th i s
explains the high salinity levels within the
waste piles and tailings. Rega rding the nu t ri e n t
i m b a l a n c e s , the tailings had a low mag n e s i u m
and potassium content hence poor growth of
vege t ation. Howeve r, t h e re we re no visible ero-
sion fe at u res on the waste piles due to the low
ra i n fall conditions at Mpaka. The main concern
would be mine dra i n age and seep age duri n g
h e avy rains. Off-site ch a n ges in undergro u n d
water quality we re noted at Mpaka (Table 2).
Most importantl are the high levels of ch l o ri d e,
s u l p h ates and dissolved solids in the wat e r.

4.  IM P L I C AT I O N S F O R C O A S TA L M A N A G E M E N T

Although the waste from the coal mining oper-
ations in Swaziland has high pH va l u e s ,
F ö rstner (1993) notes that when the neutra l i z-
ing or bu ffer capacity of py rite - containing
m i n e rals is ex c e e d e d, pH values may be low-
e re d. The production of acidity can lead to an
i n c reased trace element content in rive rine and
e s t u a rine sediments thus affecting biota within
these systems. Trace elements are also noted to
either enhance or inhibit marine phy t o p l a n k t o n
grow t h , as per (Granéli and Hara l d s o s o n ,
1993). For ex a m p l e, these authors note that
excess iron has been found to limit phy t o p l a n k-
ton growth in marine wat e rs. A c c o rding to

Table 1. Water quality in the Dvudvusi River above and at the mine tunnel 
(Source: Water Resources Laboratory).

1984 1994

Above tunnel Below tunnel Above tunnel Below tunnel

pH 6.87 9.46 6.83 7.78

Dissolved 
Solids (mg/l) 29.5 118.56 22 76

Suspended 
Solids (mg/l) 18.2 100.4 62 183.1

Hardness 
(mg/l, CaCO3) 22.4 155.7 28 95.8

Alkalinity 
(mg/l) 17.5 84.1 27 64

Calcium 
(mg/l) 8.5 59.05 17.8 46.57

Magnesium 
(mg/l) 1.69 13.41 nd nd

Chloride 
(mg/l) 8.9 30.7 2.8 11.1

Sulphate 
(mg/l) 1.74 21.72 1.1 32.67

COD (mg/l) 10.0 37.6 24.5 34.8



t h e m , excess macro nu t rient ava i l ability also
reg u l ates biomass accumu l ation and species
composition in marine wat e rs. 

5.  CO N C L U S I O N

Unless serious measures are taken to contro l
the spread of waste mat e ri a l , the impacts of the
mines on the env i ronment will be witnessed in
distant places, e s p e c i a l ly estuaries and inter-
tidal zones. Although the waste dumps are par-
t i a l ly colonised, the existing plants are not
e ffe c t ive in controlling the prevailing ero s i o n
p ro blems on the waste dumps. Th e re is need to
consider effe c t ive policy measures to contro l
the spread of the impacts to neighbouring env i-
ronmental systems. Mining companies and re l-
evant Gove rnment dep a rtments should ensure
t h at mine waste and sludge dumps are sta-

bilised and re h ab i l i t ated during and after cl o-
s u re of the mines. Chemical processes and the
m ovement of chemical constituents in the wa s t e
and neighbouring rive rs need to be monitore d. 
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Parameter Underground Surface Recommended 
Standard

pH 8.3 7.7 6.0 - 9.0

Conductivity 680 164 250

Dissolved Solids (mg/l) 4 865 1 1182 500

Suspended Solids (mg/l) 16 38 0

Alkalinity (mg/l) 308 530 100

Hardness (mg/l) 1 080 302 200

Calcium (mg/l) 340 140 100

Magnesium (mg/l) 740 162 100

Chloride (mg/l) 1 552 248.2 250

Sulphate (mg/l) 1 599 348.5 250

Sodium (mg/l) 1 199 330.8 50

Potassium (mg/l) 15.3 3.4 10

Table 2. Properties of EmaSwati (Mpaka) coal mine domestic (underground and surface)
drinking water sources (Source: Fakudze, 1987).
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1.  INTRODUCTION

Mining for gold in the southern region of
Ethiopia dates back to the mid 30s. Since then
nearly 50 tons of gold were produced from plac-
ers of the Adola area alone up to the end of 1996.
No record is available on the gold produced in the
western and southwestern regions. However, it is
believed that a few kilograms of gold are being
produced annually by the local mines.

Until the establishment of modern methods
for the mining of primary gold deposits of Lega
Dembi and Sakaro , mining was carried out by
p ri m i t ive panning methods employing a signifi-
cant number of labour. The introduction of semi-
m e ch a n i zed mining methods such as the use of
hy d raulic monitors and dre d ging has made sig-
n i ficant improvement to the gold production in
the Adola area.

The eluvial-alluvial placers have been com-
m e rc i a l ly the most important in the Adola go l d
fi e l d. Diluvial gold is known to occur on the hill-
sides of the Legadembi and Sakaro pri m a ry go l d
d eposits and the Ku mudu ore occurre n c e. Gold
p l a c e rs are widespread and occur in the
B e d a ke s s a , S h a n k a , Wo l l e n a , Wo l l eb o , B o re,
L ega d e m b i , and Ke l e cha va l l eys and in a nu m b e r
of small tri bu t a ries of the Awata and Morm o ra
rive rs. A total of 173 placer deposits and occur-
rences of gold are known in the Adola area com-
p rising 7,200 km2. In the Adola gold fi e l d, p l a c-
e rs with contents ave raging 0.1g or more of go l d
per cubic meter of grave l , and with gold re s e rve s
of over 30 kg are cl a s s i fied as “placer dep o s i t s ” ,
while those with lesser gold values and re s e rve s
a re termed “placer occurrences”. All gold placers
a re concentrated in the N-S trending belt of the

M egado. The economic gold concentrations of
the placers occur in grave l - s a n d - s i l t - cl ay sedi-
ments of dry stre a m s , river fl at s , old va l l ey s , a n d
t e rraces. Th ey are derived from the pri m a ry
ve i n s , lode type dep o s i t s , and quartzites associ-
ated with ro cks of the Adola group and from the
c o n g l o m e rates of the Kajimiti beds. The gold is
d i s t ri buted in placers as nests or combinat i o n s
and pay s t reaks. The largest gold placer has been
ex p l o red in the Bore va l l ey with calculat e d
re s e rves of 4,000 kg of go l d. This placer has
been mined since the late 1950s and its ex p l o i t a-
tion is still in progre s s .

2.  GENERAL CHARACTERISTICS OF ARTISANAL

MINING

C u rre n t ly, in the Adola area the total number of
a rtisanal miners is estimated to ra n ge betwe e n
80 to 100 thousand. Digging and planning
a c t ivities may invo l ve as many as 20,000 people
in the whole regions. The main sources of the
wo rk fo rce are ex - s o l d i e rs , students who could
not get jobs since a long time and school age d
b oys who don’t want to go to school. Th e re are
also fa rm e rs , who live in diffe rent administra-
t ive regi o n s , and local people. These miners
p re fer to wo rk indiv i d u a l ly or in small gro u p s
using ve ry pri m i t ive equipment like hoes,
s p a d e s , c row bars , bu cke t s , ropes and wo o d e n
b ates. Their activities are uncontrolled since
t h ey do not fulfil the legal re q u i rements of the
mining pro cl a m ation. Th u s , the local or the
c e n t ral gove rnment does not get any direct ben-
e fit. Besides, the artisanal miners do not pay
l i c e n s e, re n t a l , re n ewal fees and for a loya l t y.
Th e re is no control on the gold tra d e. Th e re fo re,
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a considerable amount of gold is estimated to have
been sold illega l ly each ye a r, e s p e c i a l ly from the
Adola are a .

2.1.  Unsafe wo rk practices 
and conditions
The artisanal miners do not fo l l ow any securi t y
p ro c e d u res. Th ey wo rk without ve n t i l at i o n , the air
being ex t re m e ly humid. The illumination is in the
m a j o rity of cases insufficient. Th e re is a lack of
p ro t e c t ive measures that prevent landslides in the
pits. A l s o , the ex c avat i n g, t ra n s p o rting and wa s h-
ing of gravel are done manu a l ly under ve ry diffi-
cult conditions.

2.2.  A n t i - e c o n o m i c a l
The ex p l o i t ation of gold in diffe rent places by art i-
sanal miners is anti-economic from all rat i o n a l
points of view. Th ey wo rk only on the ri chest part s
of the deposit leaving aside the ones with a lowe r
content (gra d e ) , so that in future, it will not be eco-
n o m i c a l ly fe a s i ble to exploit those alone.
R e c ove ry is ex t re m e ly low, p ro b ably about 50 %
of the gold is not mined. It has been observed that
no systematic ex p l o ration wo rk , m ap p i n g, s a m-
pling or technical documentation is carried out by
the miners .

2.3.  Gold tra d e
The artisanal miners sell the raw gold to small
t ra d e rs who offer a certain pri c e, d i re c t ly on the
s i t e, while conve n t i o n a l ly all gold tra d e rs fo l l ow
wo rld market price daily and set the price accord-
i n g ly. Cheating is there fo re widespre a d.
C o n s e q u e n t ly, the miners always lose because they
do not get wo rld market pri c e s , t h ey are not free to
sell their gold to wh o m ever they wa n t , and are
fo rced to sell the gold only to indigenous people.

2.4.  Social impact of unsanitary living 
c o n d i t i o n s
R e fe rring to the living conditions in the set-
t l e m e n t s , t h e re is no planning carried out to estab-
lish the houses and villages. The artisanal miners
l ive in small huts in almost all types of places.
These huts are made from dry stick s , and the ro o f s
a re cove red with grass and plastics unable to pro-
tect them from the sun, the rain or the cold at night.

Medical care is given by uncert i fied phy s i c i a n s
who do not have proper medicine and medical
facilities. The villages are dirt y, human and house
disposals are thrown all over the place, and used
water runs fre e ly within the living areas. A contin-
ued bad odour is add e d, coming from animals
s l a u g h t e red by the village rs. 

On top of this, the artisanal miners wash the
gravel in used and stagnant wat e rs wh i ch are
s o u rces of many diseases. Th e re fo re, m a ny of
them have been killed, s eve re ly injure d, or have
a c q u i red diffe rent diseases.

3.  IM PA C T O F A RT I S A N A L M I N E R S A N D S M A L L-
S C A L E M I N I N G

3.1.  Utilisation of merc u ry
In Ethiopia merc u ry is used in the Adola regi o n
by artisanal miners who exploit the old tailings
a c c u mu l ated in the 50s and 60s, and by A d o l a
Gold Mine Enterp rise in its placer operations and
in the pri m a ry gold mine. Merc u ry is a we l l
k n own toxic metal used in gold amalga m ation. It
can be a major pollutant in wat e r way s , and poten-
t i a l ly enters the food ch a i n , p a rt i c u l a rly in small
scale gold mining areas wh e re merc u ry is often
p revalent. Concentrations are measured in mg/l.
H oweve r, t h e re are no estimates of how mu ch
m e rc u ry is used by artisanal miners. 

M e rc u ry is used in placer operations to
re c over small quantities of go l d. It gets into the
e nv i ronment in two ways; when used in sluice
b oxe s , it is lost to the tailings; and when bu rnt off
f rom amalgam in open containers , it is vap o ri s e d
into the at m o s p h e re.

The artisanal miners re t o rt the amalgam at
open air by heating it and loose all merc u ry. Th e
Adola Gold Mine enterp rise re t o rts the amalga m
using a re t o rting furnace in safe conditions.

3.2.  Land abu s e s
Top-soil re m oval and fo rest destruction rep re s e n t
other env i ronmental pro blems cre ated when the
a rtisanal miners ap p ly ground sluicing methods
of mining and semi-mechanised methods in
placer operations. Also deep and shallow pitting
result in the re a rra n gement of the morp h o l ogy of
the nat u ral gro u n d, h aving an impact on fa rm i n g.
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M o re mechanised operations often re m ove the
ove r bu rden completely and leave behind a ro u g h
h u m m o ck surface with a mixture of coarse grave l
and fine tailings unsuitable for agri c u l t u re. A l s o ,
the resulting poor dra i n age often leads to the fo r-
m ation of stagnant ponds wh i ch become in turn
ideal breeding grounds for malaria mosquitoes
and other diseases.

3.3.  Water quality
The water quality wo rsens from alluvial go l d
o p e ration to dow n s t ream wh e re it becomes unsuit-
able for dri n k i n g. Many artisanal miners are
e n gaged in diggi n g, washing and panning activ i-

ties along the rive rs Awat a , M o rm o ra and Dawa .
The inhabitants in these areas are highly affe c t e d
by the water quality and it becomes a major pro b-
l e m .

4.  CO N C L U S I O N

Although artisanal mining in Ethiopia has bro u g h t
a considerable input into the country ’s economy, i t s
e ffects on the physical env i ronment we re some-
times deva s t at i n g. Especially the traditional land
use and the quality of drinking water suffer fro m
the unqualified methods of mining operations that
a re being undert a ken by the artisanal miners .





1.  IN T R O D U C T I O N

E nv i ronmental pro blems arising from mining
a c t ivities are re c e iving increasing attention part i c-
u l a rly in the industrialised nations but less so in the
d eveloping countries wh i ch , h oweve r, c o n t i nue to
be the wo rl d ’s major pro d u c e rs of raw mat e ri a l s .
This is further complicated by the fact that the
d eveloping countries have to depend on these raw
m at e rials to support their economies. It is thus nec-
e s s a ry when developing such re s o u rces to ke ep in
mind the env i ronmental implications. In many
cases, the consequences affect a broad area, which
may include the sea. Wastes generated in the hin-
terland are usually transported by rivers and even-
t u a l ly find their way into the sea and may also
affect coastal areas.

K i l e m b e, the area of this study is situated in
We s t e rn Uganda (0°12’ N, 3 0 ° 0 6 ’ E) in the
foothills of the Ruwe n zo ri Mountains. A l t h o u g h
Uganda is a landlocked country, the findings from
this study are relevant to coastal areas that could
be affected by mining activities in the hinterland.

In Kilembe, the mining of copper left a legacy
of metalliferous material (tailings, rockfill, rock-
waste etc.) dumped within the mountain river val-
l ey. Up to 15 million tonnes (Mt) of waste wa s
ge n e rated during the processing of the copper-
cobaltiferous pyrite ores. The exposure of the sul-
phidic components in the wastes to an oxic envi-
ronment (especially under tropical we at h e ri n g
conditions) leads to complex oxidation processes
resulting in a marked increase of acidity and
m o b i l i s ation of sulphates and metallic elements
t owa rds the surrounding river basins and soils
(Neumann-Mahlkau, 1993; Schneider and Elliot,
1997). This has great implications for the popula-
tion of Kilembe va l l ey and Kasese town wh o
d epend on the quality of the soil for agri c u l t u re

and some of whom obtain their water for domes-
tic use from the river fl owing through the mine
a rea. The Queen Elizabeth National Pa rk (ca.
2000 km2) and its wide dive rsity of fauna and
flora may also be threatened as shown by the arid
patches in its northwestern part. The Lake George
basin wh i ch re c e ives some sediments from the
Kamulikwezi and Rukoki Rivers (partly from the
Kilembe wastes and Kasese cobalt stockpile) is
also prone to contamination. Wetlands bordering
L a ke George play an important role in cl i m at i c
balance and its fish is the main source of nutrition
and economic mainstay of the population living in
the fishing villages on its shores. It is thus impor-
tant to identify the pollutant metals and assess
their likely toxic effects on the environment. This
paper is aimed at assessing the influence of mine
wastes of the heavy metal contents in sediments
and soils within the Kilembe va l l ey. The sedi-
ments are fi n a l ly tra n s p o rted into the Lake
George-Edward basin.

2.  GE O L O G I C A L S E T T I N G

The ge o l ogy of the area under study is shown in
Fi g. 1 (p. 282). The Kilembe Cu-Co minera l i s at i o n
o c c u rs within the amphibolitic unit of the Kilembe
S e ries ro cks. The series is part of the lowest unit of
the Middle Pro t e ro zoic To ro Supergro u p , wh i ch
t ogether with the Buganda Group fo rm the
R u we n zo ri fold belt (Ta n n e r, 1 9 7 0 , 1973; Cahen et
a l . , 1 9 8 4 , Pe t t e rs , 1991; Sch l ü t e r, 1 9 9 7 ) .
E nveloped within K-ri ch biotite (Basement)
g n e i s s e s , the series is composed of three major
units namely :
- The Lower Kilembe Schists consisting of

va ri egated biotite schists and banded quart zo
fe l d s p athic ro ck s .
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- The Middle Kilembe Amphibolite consisting
ch i e fly of amphibolite with less common
lenses of dolomitic or Mg-ri ch marbl e. Th e
m i n e ra l i s ation of ch a l c o py rite and cobaltife-
rous py rite is associated with this unit.

- The Upper Kilembe Chlorite-Biotite Sch i s t s
composed of a suite of ro cks including ch l o-
rite-biotite sch i s t s , q u a rt z - s e ri c i t e / ch l o ri t e
s chists and meta-are n i t e s .

3.  MI N E R A L I S AT I O N A N D M I N I N G

The ore grade minera l i s ation was wo rked from a
cluster of 5 deposits of wh i ch two are almost
exhausted and only one still contains re a s o n abl e
re s e rves (Wa rd e n , 1985). The pri m a ry sulphide
o res are essentially py ri t e, ch a l c o py rite and
py rrhotite in the ap p rox i m ate ratio (12:7:1). Rare
amounts of linnaeite, s p h a l e ri t e, s i ege n i t e, p e n t-
landite (sometimes containing Co) and moly b d e n-
ite also occur (Bird, 1 9 6 8 ) .

P roduction commenced in 1956 and ceased in
1978 when 16 Mt of ore ave raging 1.95% Cu had
been mined yielding 265,000 tons blister copper
and 1,113,000 tons of cobalt concentrate by - p ro d-
uct (Wa rd e n , 1985). Production during this peri o d
is shown in Fi g. 2 (p. 282). During the 1960s, a f t e r
c o ffee and cotton, copper ra n ked as the country ’s
most important fo reign ex ch a n ge earner prov i d i n g
jobs to 6,000 people. After 1978, the mine wa s
kept on “ c a re and maintenance” b a s i s , re t a i n i n g
700 wo rke rs. Production ceased due to a nu m b e r
of reasons including a fall in pri c e s , l ogi s t i c a l
p ro blems and political aspects. An intensive
ex p l o ration programme is now underway to
resume copper and cobalt production in Kilembe.
Kasese Cobalt Company Ltd. was fo rmed in 1992
to ex t ract cobalt from the Kasese stock p i l e. Chal-
c o py rite and py ri t e / c o b a l t i fe rous py rite concen-
t rates we re produced at the mine using standard
f roth fl o t ation tech n o l ogy. The fl o t ation feed wa s
maintained at 45% below 200 mesh (75µm). Th e
mill concentrator was designed to process 3000
tons of ore per day assaying 1.65 – 2.0% Cu and
0.2% Co. The final concentrates we re tra n s p o rt e d
by a slurry pipeline to the filter plant at Kasese (ca.
7 km away). The py ri t e / c o b a l t i fe rous py rites we re
dumped in settling ponds or open dams while the

copper concentrates we re fed into thicke n e rs , t h e n
fi l t e red and dried under infra - red heat e rs after
wh i ch they we re dispat ched to the smelter at Jinja,
about 400 km to the east of Kilembe by rail. Ap a rt
f rom the concentrates of copper and cobaltife ro u s
py ri t e, tailings and other wa s t e s , making up nearly
90% of total mill fe e d, we re pro d u c e d.

4.  MAT E R I A L S A N D M E T H O D S

To assess the impact of the wastes on the env i ro n-
m e n t , soil and sediment samples we re collected at
va rious points within Kilembe va l l ey. Stream sed-
iment samples we re taken from the main
N ya m wamba River and its tri bu t a ries (Fi g. 1, p .
282). Soils we re sampled from va rious locat i o n s
within the mining are a , a round mine waste dis-
posal sites, in mineralised areas and outside these
zones at regular intervals. The samples we re air
d ri e d, p a cked in polye t hylene bags and lat e r
s i eved (to 125 µm size for soil samples and 63µm
for sediments) using nylon sieves. Th ey we re
d i gested with aqua regia and analysed for heav y
metals using inductive ly coupled plasma-optical
emission spectro m e t ry (ICP-OES). The pH wa s
d e t e rmined by mixing the samples with water (2 g
of solid sample in 5 ml of distilled water) and
m e a s u ring the pH of the supern atant liquid.
Carbon was determined using a LECO RC 412
C a r b o n - P h a s e - A n a ly s e r.

5. RE S U LT S

5. 1.  Stream sediments
Sediments potentially serve as an import a n t
s o u rce of, and sink fo r, h e avy metals in the aquat i c
system. Establishment of metal levels in sedi-
ments can there fo re play a key role in detecting
s o u rces of pollution in aquatic systems. More ove r,
contaminants that are not re a d i ly soluble (e. g. Pb
and Cr) may not be detected or eva l u ated thro u g h
the sampling and analysis of wat e r. These could,
h oweve r, under certain phy s i c o chemical condi-
tions dissolve into the water column and eve n t u-
a l ly enter the food chain. In this study, 79 stre a m
sediment samples we re collected for analysis. Th e
a n a lytical results of stream sediments are shown in
Table 1 (p. 255) . Fi g. 3 (p. 283) s h ows the distri-
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bution of metals along the Nya m wamba Rive r
while metal contents in samples from tri bu t a ri e s
a re shown in Fi g. 4 (p. 283). From Fi g. 3 (p. 283),
it can be seen that the metals fo l l ow an almost sim-
ilar trend along the rive r. The highest concentra-
tion of metals is found in stream sediments fro m
tunnel portals (Table 1, p. 255). Metal contents of
samples from tri bu t a ries (Fi g. 4, p. 283) are higher
than those from along Nya m wamba Rive r.

5. 2.  Soils
The ave rage metal contents (and other para m e t e rs )
in the diffe rent cat ego ries of soils are given in
Table 2 and are compared to tolerable limits of
t race metals in culture soils (Kloke, 1980). Th e
mean concentrations of Cu, N i , Co and Zn in re l a-
tion to tolerable limits are plotted in Fi g. 5 
(p. 284). The lat e ral va ri ation of metal contents
f rom a tailings dam was inve s t i gated by taking
samples along a NNW pro file from dam F to the
R iver Nya m wamba bank. Samples we re taken 10
m , 100 m, 200 m, 300 m, 600 m and 700 m fro m
the tailings dam. The last sample (700 m) wa s
t a ken at the river bank. Samples we re taken at
d epths of between 0 and 20 cm, 20-40 cm and 40-
60 cm. The results of the metal contents in the top-
soils are shown grap h i c a l ly in Fi g. 5 (p. 284).
D i s t ri bution diagrams of the metal contents in the
topsoil and 20 - 40 cm laye rs we re also plotted to
visualise the metal concentration with depth. A n
example for Cu is given in Fi g. 6 (p. 284).

6.  DI S C U S S I O N

6.1.  Stream sediments
When sediment samples taken upstream of the
mine area are taken to rep resent nat u ral (“back-
ground”) va l u e s , the re l at ive enri chments of the
metals compared to upstream values are shown in
Table 1. Within the mining are a , ave rage Cu con-
tents are 20 times ab ove “ b a ck gro u n d ” l evels fo l-
l owed by Co (8.4) and Ni (2.8). Cr (enri ch m e n t
factor 2.3) most like ly due to we at h e ring of the
basic country ro cks wh i ch we re crushed with the
o re - b e a ring ro cks. Zn wh i ch is ve ry mobile in the
we at h e ring env i ronment is not so stro n g ly
e n ri ched in the sediments although it is also pre-
sent in significant amounts in the tailings.

Although Fe ap p a re n t ly shows a weak enri ch m e n t ,
its concentration is 1.5% higher in samples fro m
mining area compared to upstream. Pb, wh i ch is
not associated with the sulphide minera l i s at i o n , i s
p resent within the same order of magnitude in both
u p s t ream samples and those from within the mine
a re a .

Fi g. 3 (p. 283) shows the va ri ation of metal
contents along River Nya m wamba. All the metals
fo l l ow a more or less similar trend along the rive r.
Metal concentrations increase signifi c a n t ly as the
river enters the mining area (at 3.8 km). The high-
est concentration of Cu is re c o rded at 4.7 km. Th e
sediments at this location comprise effluent fro m
the mine (tunnels and fo rmer concentrator plant)
as well as erosion products from tailings dams.
The Cu concentration drops at 6.7 km (upstre a m
of tailings dams C, D and E) as the river fl ow s
t h rough a pre d o m i n a n t ly residential area and
i n c reases again at 7.7 km below tailings dam C.
The concentrations remain high until 15.7 km
wh e re, after mixing with less contaminated mat e-
ri a l , the Cu content is reduced but still higher than
u p s t ream of the mine area. These are sediments,
wh i ch eve n t u a l ly end up in Lakes George and
E dwa rd. Co and Ni are one to two ord e rs of mag-
nitude less than Cu. Ave rage para m e t e rs of the
t ri bu t a ry sediments are shown in Fi g. 4 (p. 283).
Although they are of the same order of mag n i t u d e
as those from River Nya m wa m b a , the metal con-
tents are cl e a rly mu ch higher. Samples UBHG and
M C G, wh i ch we re collected outside the mining
a re a , h ave the lowest contents of heavy metals.
R e l at ive to “ b a ck gro u n d ” va l u e s , sample UNSG
t h at was taken outside the active mining area has
elevated metal contents. This is attributed to the
e ffect of minera l i s ation. The sediments are derive d
f rom we at h e red ro cks of the mineralised zo n e.
L N S G, OT, BHG and LBHG we re taken fro m
within the active mining area and they have the
highest metal concentrations with almost 0.5% Cu
in sample BHG. These samples also have corre-
s p o n d i n g ly high Fe and to some extent high Mn
c o n c e n t rations. The metals may be part ly adsorbed
onto Fe and Mn ox y hy d roxides. The ratios of Cu,
Co and Ni concentrations between samples fro m
the active mining area (ex cluding those from tun-
nel portal dra i n age channels) and that from the



m i n e ralised zone (UNSG) va ry between 1.5 and 9.
The metal contents of the sample from the miner-
alised zone may serve to indicate the ge oge n i c
c o n t ri bution to the heavy metal loads in the sedi-
ments. Comparing this with those from the are a
wh e re active mining took place, it can be seen that
the contamination due to mining activity by fa r
o u t weighs that due to minera l i s ation. Muwa n ga
(1997) has rep o rted similar trends in wat e rs .

S t ream sediments from tunnel portals have the
highest concentrations of all the metals concern e d.
Still the most highly enri ched metals are Cu, C o
and Ni. Zn and Cd are enri ched more in the tunnel
d ra i n age sediments than in the rest of the mine
a rea. The mat e rial from the tunnel portals is
m a i n ly derived from sandfill mat e rial that wa s
used for cut and fills stopping (Bird and Ko t t l e r,
1969) and erosion products of the ore hori zon and
e n closing ro cks. Vi s u a l ly, the sediments contain
blue and greenish part i cles or aggregates. Th e s e
a re most like ly secondary minerals such as mala-
chite or copper hy d rox i d e s , wh i ch are products of
we at h e ring of the sulphides (cobaltife rous py ri t e,
ch a l c o py ri t e, pentlandite and possibly traces of
s p h a l e rite). The high calcium content and alkaline
pH illustrate the influence of the concrete used in
c o n s t ruction of the dra i n age channels. In this pH
ra n ge Ca may be an important bu ffer in the tunnel
d ra i n age sediments.

6.2.  Soils
The metal contents of soil samples taken from out-
side the mine area are below tolerable limits and can
be rega rded as back ground (Table 2, p. 256 and Fi g.
4 , p. 283). For compari s o n , C l ews (1962) rep o rt e d
values of 50 to 70 ppm Cu, 15 ppm Co and 20 ppm
Ni for soils derived from barren ro cks in Kilembe.
The soils from the flood plain and hill slopes within
the mine area have elevated concentrations of Cu,
Ni and Co. Compared to back ground values (out-
side mine are a ) , Cu (150 ppm) is enri ched by ab o u t
5 times, while Ni (53 ppm) and Co (46 ppm) are
e n ri ched by about 1.5 and 2 times re s p e c t ive ly. Th e
rest of the metals do not show mu ch diffe rence with
b a ck ground values (Fi g. 5, p. 284). The elevat e d
contents of Cu, Ni and Co are linked to erosion and
d eposition of metallife rous wastes in the fl o o d
plain. On the hill slopes, h e avy metal enri chment is

either due to cre ep from mineralised hori zons or
f rom waste piles cre ated by open cast mining. Since
the waste heaps are made up of finer grained mat e-
ri a l , m o re contamination is expected from the
wastes than from mineralised hori zons. The most
c o n t a m i n ated soils are those from around the tail-
ings. Th ey contain up to 1.1% Cu, 234 ppm Ni and
807 ppm Co. On ave rage, these soils contain 55
times as mu ch Cu and 2 times and 4 times as mu ch
Ni and Co, re s p e c t ive ly, as the back ground soils. A s
ex p e c t e d, the soils immediat e ly surrounding the
tailings dams are contaminated to the gre at e s t
extent by heavy metals. This is also seen in Fi g. 6
(p. 284). The metals concerned (Cu, Co and Ni) are
those that are enri ched in the sulphide ores that we re
p rocessed in Kilembe. Cu, fo l l owed by Co and Ni
s h ows the highest pollution. The rest of the tra c e
metals though slightly enri ched in soils near the tail-
i n g s , occur within tolerable limits.

C o n s i d e ring the lat e ral va ri ation of metals fro m
the dumps, the soils near the tailings are highly con-
t a m i n ated with Cu (Fi g. 7, p. 284). Close to the tail-
i n g s , 10 m to 200 m away, the concentrations of Cu
a re in the ra n ge of 4,700 to 6,050 ppm. Betwe e n
200 m and 300 m, Cu concentrations decrease by a
factor of about 20 and remain low up to 700 m, at
the River Nya m wamba bank. Cu contents in the
bottom laye rs show a similar pat t e rn. Co and Ni
occur almost in equal concentrations in the soils
along the sampled pro fi l e. Th ey show a similar
t rend to that shown by Cu but their concentrat i o n s
a re almost two ord e rs of magnitude less. Furt h e r
than 300 m, Ni contents are slightly higher than
those of Co. Zn and Mn on the other hand, i n c re a s e s
at 300 m away from the tailings. The soils aro u n d
the tailings are also ge n e ra l ly acidic.

7.  CO N C L U S I O N

The potential pollution of the env i ronment in the
s t u dy area is re flected in the heavy metal contents
of the sediments and soils within the mine and
waste disposal areas. Compared to upstream of the
mine are a , the metals associated with the ores (Cu,
Co and Ni) in Kilembe are highly enri ched in the
s t ream sediments in the mine area and minera l i s e d
zo n e, e. g. up to 2.2% Cu in tunnel dra i n age ch a n-
nels. Metal contents in the mineralised zone are

IOC Workshop Report No. 165
page 254



IOC Workshop Report No. 165
page 255

A Upstream (n=14) B Within mining area (n=30)

Parameter Mean Std. dev. Range Mean Std. dev. Range

Cu 57 23 26 - 101 1150 670 206 - 2264

Ni 29 4 22 - 35 81 26 47 - 144

Co 20 5 14 - 31 167 57 55 - 264

Cr 33 9 27 - 62 75 30 42 - 163

Pb 17 8 9. - 41 19 3 13 - 27

Zn 73 15 55 - 99 108 33 49 - 174

Cd 1.1 0.4 0.3 - 1.6 1.7 0.7 0.6 - 3.6

Fe 25,796 2,993 17,260 -28,820 39,976 16,148 21,300 - 94,200

Al 8,872 1347 6,902 - 11,990 10,726 3,195 4,300 - 18,050

Mn 510 74 400 - 620 676 236 300 - 1420

Ca 2,447 304 1,946 - 2,890 2,455 949 1,100 - 5,180

Mg 4,340 500 3,200 - 5,060 5,719 2,023 2,700 - 12,300

Org. C% 1.8 0.7 0.8 - 3.7 1.1 (27) 0.6 0.4 - 2.9

Inorg. C% 0.02 0.01 0.01 - 0.07 0.01 (26) 0.006 0.003 -0.023

pH 6.6 (13) 0.2 6.2 - 6.7 6.7 (26) 0.5 4.8 - 7.2

C Tunnels (n =10) Enrichment compared to upstream

Parameter Mean Std. dev. Range Ratio B:A Ratio C:A

Cu 21,850 11,599 9,071 - 41,291 Cu 20 159 - 724

Ni 614 282 147 - 1,025 Ni 2.8 5 -35

Co 2,834 1,454 394 - 5,081 Co 8.4 20 - 254

Cr 147 23 97 - 168 Cr 2.3 3 - 5

Pb 47 22 21 - 95 Pb 1.1 1.2 - 6

Zn 699 321 129 - 1167 Zn 1.5 1.8 -16

Cd 5.2 1.9 2.2 - 8.9 Cd 1.5 2 - 8

Fe 13,2357 68,538 67,220 - 26,0820 Fe 1.5 2.6 - 10

Al 20,680 10,094 9,300 - 40,990 Al 1.2 1 - 5

Mn 4,462 2,215 2,020 - 8,100 Mn 1.3 4 - 16

Ca 7,035 2,074 3,967 - 11,300 Ca 1.0 1.6 - 5

Mg 6,540 2,276 3,917 - 9,458 Mg 1.3 1 - 2 

Org. C% 0.6 0.19 0.3 - 0.9 Org. C% 0.6 0.1 - 0.5

Inorg. C% 0.08 0.05 0.02 - 0.15 Inorg. C% 0.5 6 - 7.5

pH 7.5 0.2 7.1 - 7.9

(n = number of samples; where this varies from the one given at the top of the table, they are indicated in brackets

after the average of the parameter concerned). Ratios B:A and C:A are the relative enrichment within mining area and

tunnel portals, respectively.

Table 1. Statistical parameters of stream sediment samples from upstream, from within mining
area and from mine tunnel portals. All metal contents in ppm.



l ower than those in the mining are a , i n d i c at i n g
t h at the pollution due to mining activities out-
weighs by far that due to minera l i s at i o n .

The soils from the flood plain within the min-
ing and waste disposal areas and especially
those from near the tailings are to va ry i n g
extents polluted by the heavy metals. The high
c o n c e n t rations of Cu, Co and Ni re flect the min-
e ra l ogy of the sulphide ore re s i d u e s , wh i ch are
p resent in the tailings. The values of these met-
als exceed those recommended for culture soils
( K l o ke, 1980). Although the metals could be
adsorbed on soil components such as Fe and Mn
hy d rox i d e s / ox y hy d rox i d e s , cl ays and orga n i c
s u b s t a n c e s , t h ey could still pose a danger to the
e nv i ro n m e n t .

C o m p a red with results obtained elsewh e re
( e. g. Edro m a , 1974; Bowe n , 1 9 7 9 ) , Cu and Ni
occur in amounts that may affect the growth and

yield of plants. High concentrations of Cu in
sediments have been rep o rted to be gre at ly tox i c
to aquatic organisms (Hodson et. al., 1 9 7 9 ;
Flemming and Trevo rs , 1 9 8 8 , 1989; Hettler and
L e h m a n n , 1995). This has important implica-
tions for coastal areas with mining activities in
the hinterl a n d. Increased metal contents in the
sea may reduce fish stock s , wh i ch wo u l d
d ep rive the coastal population of an import a n t
s o u rce of income and nu t rition. Soils in the
coastal areas wh i ch would be acidic may be re n-
d e red unpro d u c t ive thus adve rs e ly affe c t i n g
agri c u l t u re and other activities. In such situa-
t i o n s , m e a s u res should be taken to minimise the
pollution potential. This could either be by plac-
ing cove rs of soil and vege t ation to prevent ge n-
e ration of acid mine dra i n age and erosion of the
waste surfa c e s , or if possibl e, ex t ract the metals
f rom the wa s t e s .
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Table 2. Statistical parameters of soils in Kilembe. All metal contents in ppm.

Soils from outside Soils from Soils from near
mine area flood plain the tailings

n = 36 within mine area n = 14
n =23

Variable Mean Std. dev. Mean Std. dev. Mean Std. dev.
Cu 33 10.6 150 48 1,829 862 100
Ni 35 13.8 53 18 69 24 50

Co 23 6.6 46 23 84 41 50

Cr 43 19.3 56 23 70 42 100

Pb 11 4.1 13 4 13 4 100

Zn 55 14.5 58 1 70 18 300

Cd 1.06 0.3 1.2 0.3 1 0 3

Fe 30,180 9,077 37,192 9,150 32,214 11,180

Al 17,096 4334 18,723 5,981 15,828 3,570

Mn 724 341 698 288 614 591

Ca 2,381 1,581 3,011 2,181 2,573 2,723

Mg 5,390 1,466 6,774 3,899 5,527 1,120

Org. C % 1.98 1.05 2.1 1.3 3 2

Inorg. C% 0.02 0.02 0.01 0.01 0 0

pH 6.05 0.61 5.63 0.75 5 1

Tolerable
limits 

(after Kloke,
1980)
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1.  IN T R O D U C T I O N

The ge n e ral ch a l l e n ge concerning the env i ro n-
ment makes it indispensable to take decisions
and initiat ives to re i n fo rce the protection of the
e nv i ro n m e n t , e s p e c i a l ly during the curre n t
spectacular industrial development in the dif-
fe rent A f rican countri e s .

S u ch a development often causes env i ro n-
mental pro blems wh i ch are sometimes ve ry
s e ri o u s , and wh i ch more often than not, a re
b a d ly re s o l ve d. Fo l l owing re c ognition of these
p ro bl e m s , e nv i ronmental protection ap p e a rs as
an integral component of scientific and deve l-
opment projects. This objective can only be
re a ched if all pro fessionals invo l ved in env i ro n-
mental development and protection (engi n e e rs ,
ge o l ogi s t s , hy d roge o l ogi s t s , b i o l ogi s t s , agro n-
o m i s t s , t e a ch e rs and educat o rs) are sensitize d
and info rmed on the processes that lead to eco-
l ogical disasters and on the tools and ge o l ogi c a l
p a ra m e t e rs that can contri bute to the pro t e c t i o n
and the re h ab i l i t ation of the env i ronment. In
this contex t , specialist geoscientists in the ge o-
l ogical field have the necessary competence to
i d e n t i f y, fo recast and contri bute in a sustainabl e
manner to re m e dying env i ronmental damage
and to the protection of our ecosystem. But
their know l e d ge is not suffi c i e n t ly applied in
the field of env i ronmental pro t e c t i o n .

The aim of this paper is to compensate fo r
this deficit by ap p lying know l e d ge of hy d ro-
ch e m i s t ry as a tool to aid the prevention and
fo rm ation of acid mining dra i n age (AMD).
This paper does not cover in detail this va s t
subject; rather it is a summari zed contri bu t i o n
of the methods, means and ap p l i c ation possibil-
ities of technical know l e d ge of certain para m e-

t e rs and mainly of the ge o l ogical and ge o ch e m-
ical tool, to fo recast and reduce the env i ro n-
mental consequences of the ex p l o i t ation of nat-
u ral re s o u rc e s .

2.  TH E F O R M AT I O N P R O C E S S O F A C I D M I N I N G

D R A I N A G E

Acid dra i n age is fo rmed when sulphur minera l s
f rom spalls or mining residues are exposed to
air and wat e r, or are ox i d i zed in the presence of
c e rtain bacteria such as Thiobacillus fe rro ox i-
d a n s. The ox i d ation pro d u c t s , s u l p h u ric acid
and new ly fo rmed sulphuri zed metals are
washed down by ra i n water into the env i ro n m e n t
in the fo rm of acid dra i n age. It is known that
ro cky masses, ro a d s , ru n ways and civil engi-
n e e ring wo rks that are nat u ra l ly exposed are
a reas wh e re acid dra i n age pro blems tend to
o c c u r. Howeve r, the main source of acid
d ra i n age remains the mining residues (Fi g. 1,
p. 260). Acid dra i n age coming from mining
sites is often known as acid mining dra i n age
(AMD) or as ro cky acid dra i n age (RAD), i n
o rder to distinguish between the diffe re n t
s o u rces of acid dra i n age. The mining industry
expels seve ral million tons of spalls and re s i d u e
e a ch ye a r. The major part of this mat e rial comes
f rom the ex p l o i t ation of sulphur deposits fro m
wh i ch lead, z i n c, c o p p e r, n i cke l , gold or carbon
is ex t ra c t e d.

If acid mining dra i n age is not contro l l e d, i t
can contaminate underground wat e r, rive rs and
l a ke s , thus harming fauna and fl o ra. Th e
responsibility tied to the elimination of A M D
constitutes the most costly env i ronmental pro b-
lem with wh i ch the mining industry is curre n t ly
t rying to deal.

THE APPLICATION OF HYDROCHEMISTRY AS A PARAMETER

FOR THE PROTECTION OF THE MINING ENVIRONMENT

Seydou Keyta,
MLI/97/008 Project, Bamako, Mali 



3.  ME T H O D S O F C O N T R O L A N D T R E AT M E N T

O F A M D

In mining sites, p ro c e d u res for the preve n t i o n ,
t re atment and elimination of A M D, f rom mining
residues and spall dep o s i t s , can be set up in ord e r
to protect the env i ronment. These pro c e d u re s
i n cl u d e :
- The pri m a ry tre atment of AMD with lime;
- The elab o ration and eva l u ation of ox y gen bar-

ri e rs as water and ground cove rs in order to
avoid the ox i d ation of sulphur re s i d u e s ;

- The use of humid soil and other passive tre at-
ment pro c e d u res to limit residual acidity and
p re c i p i t ate metals so the continued control and
maintenance is no longer necessary ;

- The setting up of analytic norms monitori n g
p ro c e d u res and sampling methods for the
c o n t rol of A M D.

4.  OT H E R AMD C O N T R O L T E C H N I Q U E S

Other AMD control and monitoring progra m m e s
exist and these pertain to three vast tech n i c a l
d o m a i n s :
- tests of acute and ch ronic tox i c i t y ;
- b i o l ogical surveillance methods in re c e iv i n g

wat e rs ;
- water and sediment surveillance methods.

This monitoring programme is not at all intended
to include methods used mainly for research. Its
purpose is to produce a set of methods that enable
the effective and economic monitoring of acidic
mining effluents in re c e iving wat e rs. Fi rst and
foremost, it seeks to evaluate the impact of min-
ing activities on receiving waters, and not to con-
duct research on the elements of the ecosystem.

4.1.  Toxicity test
The toxicity test has two objectives, the first is to
evaluate techniques other than biotests with fish
which are largely used to determine the toxicity
of mining effluents at their point of disch a rge.
The second objective is to evaluate the efficiency
of chronic toxicity tests that aim to determine the
s u blethal impact of effluents and to discove r
methods to effi c i e n t ly eva l u ate sublethal effe c t s
at a low cost. This search for new acute toxicity
tests is justified by the fact that the present meth-
ods (in particular tests with fish) are slow and
costly.

Even if we resort to chronic toxicity tests less
than to acute toxicity tests, its future generaliza-
tion is predicted. It is important to study the effi-
ciency of each and to determine their cost. The
e ffluents will rep resent the complete series of
typical ch a ra c t e ristics of mining disch a rge s , i n
p a rticular concerning metal concentrat i o n s , p H ,
alkalinity or hardness.
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Fig. 1. Mining activity and production of acid mining drainage (AMD).
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4.2.  Biological monitoring
The technique of biological monitoring consists
of evaluating biological methods that enable one
to determine the impact of mining effluents on
receiving waters. Many of these tests are costly,
d i fficult to interp ret (wh i ch implies subjective
and biased evaluation), difficult to apply, and also
the reproduction of their results poses a problem.

Thus we have to determine wh i ch tests, o r
which series of tests can define in a feasible and
economic manner, the impact of effluents on
receiving waters. Standardization would imply a
reduction in monitoring costs for mining soci-
eties while allowing a more advanced and objec-
t ive control and description of the impact on
receiving waters.

The large number of biological monitori n g
techniques available is the main obstacle to their
s t a n d a rd i z ation. The eventual cat ego ries of
organisms include the fish, the benthos, the zoo-
p l a n k t o n , the phy t o p l a n k t o n , the macro p hy t e s
and the bacteria. In each category of organisms,
the tests can be carried out at the level of the cell,
the tissue, the orga n i s m , the population and the
c o m mu n i t y. Even in the sub-groups mentioned
ab ove, we notice enormous diffe rences in the
choice of methods and in their interp re t at i o n .
This dive rsity is indispensable and fits in with
research programmes on aquatic ecosystem ele-
ments taken indiv i d u a l ly, but it is not enough,
costly and a source of confusion in the search for
what should be a standardized description of the
impact of effluents on receiving waters.

E va l u ation will be carried out in mines
a c c o rding to the conditions found there.
Sampling sites will be chosen according to the
existence of witness sites (in preference upstream
or downstream), the facilities, the representativity
(geographic and industrial), the presence of lakes
and running water.

4.3.  Water and sediment monitoring 
The programme of water and sediment monitor-
ing will be to eva l u ate the methods that aim to
d e t e rmine the incidence of mining effluents in
re c e iving wat e rs and on their sediments. Th e
samples of sediments and filtered water are until
now hardly standardized for impact assessments.

A great number of tests currently carried out on
sediments are not suitable for useful environmen-
tal data collection despite fe a s i ble methods.
H oweve r, tests on one effluent reveal diffe re n t
concentrations of contaminants according to the
filters used, even if they have the same pore sizes.

The eva l u ation of eventual techniques will
take the following factors into consideration:
- the costs;
- accuracy of results;
- data reproducibility;
- the possibility to determine import a n t

impacts.
Evaluation will be carried out in mines according
to the conditions found there. The sampling sites
will be the same as those used for biologi c a l
monitoring. It is recommended that data from dif-
ferent types of tests be integrated in order to min-
imize costs of fieldwork and to maximize inter-
pretation of the data.

4.5.  Integration methods
An integrative work will enable the incorporation
of results obtained for the three tests and will
d e t e rmine the recommended techniques to effi-
c i e n t ly monitor, on an env i ronmental and eco-
nomic level, the incidence of mining effluents on
the local and/or regional environment. This syn-
thesis will include detailed instructions on the
recommended methods and on the procedure to
be fo l l owed (sampling methods, sample collec-
tion, analysis and interpretation) to evaluate the
impact of mining effluents on aquatic env i ro n-
ments.

5.  CONCLUSION

The impact of mining activity on hydrochemistry
results essentially in a disturbance of the ox y-
d o reduction equilibrium. The accumu l ation of
rejected substances brings reduced mat e rials to
the surface, and underground works unwater and
a e rate lands initially protected from ox y d at i o n .
The importance of the impact is modulated by the
hydrogeological context and the geological envi-
ronment. Th e re fo re the remedies to search fo r
have to consider these two contexts and also h ave
to take into consideration the time fa c t o r.
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INTRODUCTION

The first segment of the Pan-African Conference
on Sustainable Integrated Coastal Manage m e n t
(PACSICOM) was a set of four workshops, held
f rom 18 to 20 Ju ly. All of the wo rk s h o p s
a dd ressed the “master theme” of Sustainabl e
I n t egrated Coastal Management (SICOM). Th e
following resolution is the result of the delibera-
tions of the workshop on “Earth Resources and
SICOM” that was declared after the presentation
of the technical papers by its plenum.

SUSTAINABLE MANAGEMENT OF EARTH RESOURCES

IN COASTAL ZONES OF AFRICA

1.  Situation
The coastal zone is a broad area where continen-
tal and marine processes interact. Coastal are a s
a re diffe rent in type, s h ape and size. Th ey are
dynamic systems and do not lend themselves to
strict definition by spatial boundaries. The coastal
zone is characterised by the co-existence of biotic
and abiotic earth re s o u rces. Coastal zones are
va l u able areas exposed to nat u ral (ero s i o n , s e a
l evel ch a n ge s , e a rt h q u a kes etc.) and anthro-
p ogenic pre s s u re s , and there fo re deserve to be
p ro t e c t e d. Minerals of gre ater economic impor-
tance such as diamonds, go l d, h e avy minera l s ,
industrial materials, (e.g. sand, gravel, limestone,
kaolin) and phosphates occur widely in coastal
zones of Africa. Fossil energy (oil, gas and coal)
is also found in the same env i ro n m e n t .
Additionally, the coastal zone contains a substan-
tial amount of fresh groundwater. The sustainable
m a n agement of coastal areas is influenced by
both natural and anthropogenic processes.

The current role of geoscientists is incorrectly
perceived to be restricted to exploration and eco-
nomic aspects of the mining industry. The mining
industry is a major factor in the economic devel-

opment of most A f rican countries. The pro fe s-
sional potential of geoscientists for SICOM is
underestimated and under-utilised.

2.  Problem identification
The coastal zone rep resents one of the eart h ’s
most complex and dynamic ecosystems that is
compounded by natural and anthropogenic pres-
s u res. The wo rkshop identified the fo l l ow i n g
problems:
- M i n e ral ex p l o i t ation affects quality and

quantity of cat chment and gro u n dwat e r
resources.

- Rapid population growth and tourist industry
along the coastal zones compromises the
sustainable use of groundwater resources.

- E n c ro a chment of salt water into fre s h wat e r
reservoirs is a major problem in the coastal
zone.

- Mining activities in the coastal zone contri-
bute substantially to environmental degrada-
tion and health hazards leading to loss of
l ives. Th e re is an inadequate integration of
artisanal mining in the economic growth of
African countries.

- Th e re are insufficient human re s o u rces and
scientific infrastructure in the field of envi-
ronmental geosciences.

- The causes of nat u ral hazards in coastal
zones are poorly understood.

- Existing mining and other land use policies
and legi s l ation are often inadequate for the
sustainable management of the coastal zones
and for the protection of the socio-economic
interests of the local population.

- Undesirable side effects of mineral exploita-
tion in coastal zones may lead to local and
regional conflicts.

- I m p o rtant ge o l ogical and arch a e o l ogi c a l
sites in coastal zones are not pro p e rly pro-
tected.

REPORT ON THE RESOLUTIONS OF THE TECHNICAL WORKSHOP

ON “EARTH RESOURCES AND SICOM”
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- Th e re is insufficient ex ch a n ge of info rm a-
tion and lack of standardised environmental
geo-data.

3.  Recommendations
The workshop made the following recommend-
ations:
- To define and undertake sound environmen-

tal management strategies and proper hydro-
ge o l ogical inve s t i gations in gro u n dwat e r
utilisation.

- To carry out env i ronmental impact assess-
ment-type pro c e d u res on mining and other
land use.

- To develop and implement capacity building
p rogrammes in the field of env i ro n m e n t a l
geosciences and to establish regional centres
of excellence with functioning scientifi c
infrastructure.

- To formulate and implement mining policies
and legislation that guarantee and protect the
socio-economic interests of local population.

- To conduct a proper re h ab i l i t ation duri n g

and at the end of mining operations, leaving
the site in the same or better state than before
mining operations began.

- To identify and document significant ge o -
sites in the coastal zones and protect them.

- To fully integrate the expertise of geoscien-
tists into SICOM.

- To create national and regional geoscientific
data banks for SICOM.

4.  Follow up
The working group identified the following pri-
ority areas for action:
- To continue the eva l u ation of minera l

resources potential for socio-economic deve-
lopment.

- To initiate re s e a rch projects on eart h
re s o u rces management and env i ro n m e n t a l
geo-sciences in coastal zones including a
capacity building component.

- To provide funds from national and interna-
tional institutions for re s e a rch and tra i n i n g
facilities. 



EARTH RESOURCES AND SICOM
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DIAMOND MINING ON THE COAST OF NAMIBIA

(cf page 197 and following)

Fig. 1. Map of sourthern Namibia indicating mineral licences
and important fish occurrences.

Fig. 2. Bucketwheel excavator used for
overburden stripping in the onshore
mining areas. (Picture Nameb).
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SOUTH AFRICAN EAST COAST HEAVY MINERAL MINING

AND THE DEVELOPMENT OF MOZAMBIQUE’S HEAVY MINERAL

INDUSTRY (cf page 203 and following)

Fig. 1. A simplified geological map of southeast Africa showing the extent of
the main geological units.
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Fig. 3. Quaternary deposition model for the Kosi estuarine lake system, analogous to the northern
KwaZulu-Natal coastal plain, showing a transgressive barrier sequence separating the lake system 
from the sea.

Fig. 2. A schematic cross-section of southern Mozambique (after Cilek, 1985), showing the various
quaternary depositional units that correspond to Fig.3.
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Fig. 4. Quaternary sea-level curve for southern Africa (Ramsay, 1997). Note that for the 4
small time periods, sea-level has been lower than present level, indicating the vast
potential for offshore heavy mineral deposits.
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GEOLOGICAL DEVELOPMENT AND MINERAL RESOURCES

OF THE COASTAL BASIN OF TANZANIA

(cf page 209 and following)

Fig. 1. Pre-middle Jurassic plate reconstruction before the breakup of the Gondwana
Supercontinent (modified from Shackleton, 1996 and Mpanda, 1997.)
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Fig. 2. Geological map of coastal Tanzania
(modified from the Geological Survey of Tanzania,
1980 and TPDC, 1995).

Fig. 3. Major structural features of the coastal
Tanzania (modified from Kajato, 1982).
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Fig. 4. Generalised stratigraphy of the coastal sedimentary basins of Tanzania (from Mpanda, 1997).
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Fig. 5. Major synclines and anticlines of the coastal sedimentary basin of Tanzania
(modified from Kajato, 1982). 
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Fig. 2. Map showing the areas
identified by TIOMIN as
potential for heavy mineral
deposits along the Kenyan coast.

KENYA: ENVIRONMENTAL ASPECTS OF PAST AND EXPECTED

COASTAL MINING ACTIVITIES (cf page 217 and following)

Fig. 1. Map showing the general geology along the Kenyan coast,
including major mineral deposits.
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POSSIBLE DESTRUCTIVE EFFECTS OF SEA-LEVEL RISE

ON SMALL CORAL ISLANDS: MAZIWI ISLAND (NORTHERN

TANZANIA (cf page 227 and following)

Fig. 1. Location map showing the bathymetry and barrier reef development in the vicinity 
of Maziwi Island.
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Fig. 2. Map of the Maziwi reef based on the 1975 aerial photograph.

Fig. 3. Wave pattern around the Maziwi reef
based on the 1982 air photographs and on
the author’s observations.
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Fig. 4. Map of the Maziwi sand cay showing the destruction of the island and the
successive growth of the fan. For cross sections C-D and A-D see figures 5 and 6.
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Fig. 6. Cross section through the Maziwi sand cay and fan (1989).

Fig. 5. Time series of cross sections showing the successive destruction of Maziwi
Island. For position of section line see fig. 4.
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Photos 1:
A) Vertical aerial photograph
showing the Maziwi coral reef in
1975. The wooded island (dark)
was situated close to the western
margin of the reef flat. For further
explanation see text and fig. 2. 

B) Maziwi
Island in 1975.
Areas covered by
fallen trees (W),
Casuarina forest
(centre), and
young, low
vegetation (F)
can clearly be
distinguished.
For further
explanation see
text and fig. 4.
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Photos 2.
Oblique aerial
photographs of the
Maziwi reef.
Photographs A and B
were taken in 1978, C
in 1981. 
A) View towards NW
showing the mainland
coast and the Pangani
River mouth in the
background.

B) View towards SW;
the dark spot on the
sand cay is vegetation.
Ample beaches have
formed on the
northern side of the
island. 

C) View towards W;
virtually all vegetation
has disappeared.
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Photos 3.

A) Northern beach
of Maziwi Island
with destroyed
Casuarina forest
(1975). 

B) Western part of
the island in 1977.
The youngest
vegetation is seen in
the foreground. The
small group of trees
behind the shrubs
along the southern
beach is the last
remnant of the
Casuarina forest. 

C) The sand cay
during low tide in
November 1989.
Westward view from
the sandy tidal flat
with oscillation
ripples’ crests
striking N-W to the
dry cay. The position
of this cay is shown
in fig. 6, p. 278.
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ENVIRONMENTAL DEGRADATION DUE TO MINING

ACTIVITIES: UGANDA CASE STUDY

(cf page 251 and following)

Fig. 1. Geological map of Kilembe.

Fig. 2. Annual copper production in Kilembe (1956-1978). Data from KML records.
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Fig. 3. Distribution of metals along the Nyamwamba River (sample locations are shown in Fig. 1).

Fig. 4. Metal distribution in stream sediments from tributaries and tunnel drainage channels.
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Fig. 5. Selected metal contents in soils compared to tolerable limits (Kloke, 1980).

Fig. 6. Variation of metal contents in topsoil with distance from tailings dam F.

Fig. 7. Copper distribution in Kilembe’s topsoils.
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Indeed there have been pro blems in A f rica re l at-
ing to water re s o u rces. Th ey are due to the conti-
nent's dra i n age ch a ra c t e ri zed by a substantial
number of river basins that are intern ational in
n at u re. All sub-Saharan A f rican countries share
at least one and up to ten intern ational rive r
b a s i n s .

These pro blems are also due to the nat u ra l
d evelopment process wh i ch was typical in the
past but wh i ch is obv i o u s ly inadequate to sat i s f y
p o p u l ation growth needs of the modern wo rl d.

The development of A f rican coastal are a s
should include strat egies for rational water use,
i n c re a s i n g ly efficient water use and close super-
vision of water sharing among ri p a rian countri e s .
Lessons of ex p e rience suggest a new ecologi c a l
c o n c ept based upon the management of dra i n age
basin hy d ro l ogy for the sustainable deve l o p m e n t
of A f rican coastal areas. In this ap p ro a ch , g u i d e-
lines should incl u d e :
(i) p re s e rvation or improvement of the sponta-

neous functions fulfilled by a r iver basin and
its coastal area,

(ii) conservation of the natural values of the river
basin,

(iii) conservation of the river basin's entensive
ex p l o i t ation function (e. g. , a ffo re s t at i o n ,
floodplain protection),

(iv) development of sustainable intensive exploi-
tation functions,

(v) i m p rovement of the ove rall health situat i o n
in the basin and coastal area, and

(vi) wo rking with the existing env i ronment and
human cultural systems.

The wo rkshop aimed at laying the fo u n d ation fo r
e n c o u raging the development of sustainabl e
water use in coastal areas through integrat e d

coastal area river basin management; this can be
accomplished by providing basic practical info r-
m ation for those engi n e e rs and scientists who are
e n gaged in the physical development of the
u p s t ream portions of a river basin but who are not
n e c e s s a ri ly invo l ved in coastal re s e a rch .

The long-term objective here was to enhance
the capacity of A f rican countries to solve the
h u ge env i ronmental and development pro bl e m s
t h ey face in the management of coastal areas and
river basins, by interp reting the actions re q u i re d
in the instruments for capacity bu i l d i n g, n o t ably :
(i) e d u c at i o n , t raining as well as re s e a rch and

development,
(ii) policy development, administrative policy, as

well as legal and regulatory framework (the
enabling environment) and

(iii) managerial and other structures at the opera-
tional level.

An excellent ove rv i ew of pro blems was pre-
sented both by Pro fesspr Harry C o c c o s s i s
( U n ive rsity of the A ege a n , M i t i l i n i , G reece) wh o
p resented a keynote paper (see fo l l owing contri-
bution) on the dra i n age-basin ap p ro a ch to inte-
grated water management for sustainable deve l-
opment of A f rican coastal areas and, by Dr.
Mahamadou Maïga (rep resenting FAO ) , wh o
focussed on human development and integrat i o n
for the development of A f rican coastal areas. Dr.
M a ï ga discussed the current strat egies and poli-
cies for integrat i o n .

This wo rkshop was initiated by UNESCO's
I n t e rn ational Hydro l ogical Programme (IHP),
under its Humid Tropics Progra m m e. Pa rt n e rs h i p
was established with the Water Bra n ch of UNEP
and its programme entitled 'Integrated Coastal
A rea Management (ICAM)'.

WORKSHOP SUMMARY

Emmanuel Naah,
UNESCO Office, Nairobi, Kenya
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INTRODUCTION

Th e re are important functional re l at i o n s h i p s
b e t ween river basins and coastal areas and one
m ay influence the other. The two systems are
linked through natural processes (water flow, sed-
iment tra n s p o rt , e n e rgy) and human activ i t i e s
(urban deve l o p m e n t , ru ral activ i t i e s , t e ch n i c a l
infrastructures, waste and pollution). 

Coastal areas are extremely valuable as they
c o n c e n t rate a ri ch dive rsity of nat u ral hab i t at
areas and a large variety of natural resources. As
the interface area between terrestrial and marine
e c o s y s t e m s , coastal areas are ex t re m e ly impor-
tant and fragile from an ecological pers p e c t ive
and should be carefully managed.

Coastal areas at the same time provide oppor-
tunities for development of a wide ra n ge of
human activ i t i e s , either exploiting coastal
re s o u rces (i.e. fi s h i n g, re c re ation etc.) or taking
a dva n t age of favo u rable locations (i.e. mild cl i-
m at e, b reak of bulk tra n s p o rt and access to sea
routes etc.). As a result there is an increasing con-
centration of economic activities and population
in coastal areas. 

River basins are also important areas from the
point of view of natural ecosystems particularly
on the basis of the presence of water and its sup-
port for the flora and fauna in the area. The ripar-
ian parts of the basin – around bodies of water –
can be extremely valuable as areas of high eco-
l ogical pro d u c t iv i t y. Some parts of the basin
might be also va l u able from a nat u ral re s o u rc e
perspective, particularly the river and other water
bodies but also the areas of replenishment and
water exchange with groundwater resources.

River basins present advantages for the devel-
opment of economic activities. The presence of
water can support agri c u l t u re and animal hus-

bandry but also fishing and industry as inputs to
production processes. Water might be also used
for tra n s p o rt of mat e rials and tra d e, p rov i d i n g
o p p o rtunities for the location of certain human
activities which require access to such transport
routes. In addition, water provides opportunities
for re c re ation and tourism. As a result of these
advantages human settlements often grow along
rivers.

Coastal areas and river basins face increasing
pressures for development:
- The problems of coastal areas relate mostly

to the availability and intensive use of coas-
tal resources, particularly land (for urbaniza-
t i o n , t o u ri s m , i n d u s t rial and port deve l o p-
ment) and marine re s o u rces (fo r
fi s h i n g / a q u a c u l t u re, t o u ri s m / re c re ation) and
the quality of seawater (recreation, fishing).
Relating to these are problems of ecosystem
c o n s e rvat i o n , m a rine re s o u rce pro t e c t i o n ,
b e a ch ero s i o n / a c c retion etc. In that sense
i n t egrated coastal zone management is
essentially environmental planning.

- The problems of river basins relate mostly to
the ava i l ability and use of water re s o u rc e s
( for nat u ral ecosystems, agri c u l t u re,
fi s h i n g / a q u a c u l t u re, e n e rgy pro d u c t i o n ,
mineral and construction material extraction,
i n d u s t rial pro c e s s i n g, domestic use and
effluent recipient). Relating to these are pro-
blems of ecosystem conservation, forest pro-
t e c t i o n , soil conservation etc. In that sense
river basin management is essentially
resource management.

The coastal zone is an essential part of a rive r
basin. The two areas are linked through a number
of natural and socio-economic processes:
- The cycle of water which affects water qua-

lity and quantity and ultimat e ly sea wat e r

ENHANCEMENT OF SICOM IN AFRICA THROUGH

MANAGEMENT OF DRAINAGE BASIN HYDROLOGY

Harry Cocossis,
University of the Aegean, Greece



q u a l i t y, a ffecting coastal ecosystems and
human activities on the coastal zo n e
( fi s h i n g / a q u a c u l t u re and touri s m / re c re at i o n
opportunities);

- Sediment tra n s p o rt wh i ch affects soil and
coastal dynamics ultimat e ly having an impact
on coastal ecosystems and human activities on
the coastal zone (fi s h i n g / a q u a c u l t u re, u r b a n
d eve l o p m e n t , t o u rism etc.); and

- Human activities in the river basin might
a ffect also coastal ecosystems and human
a c t ivities in the coastal zone in a positive
way – providing food, water and energy – or
in a negative way through water retention for
i rri gation and other uses, waste effl u e n t s
dumped in the river etc.

Both river basin and coastal problems require a
mu l t i - s e c t o ral ap p ro a ch , although the emphasis
changes as:
- River basin management is essentially multi-

sectoral coordination with some elements of
rural land use regulation; and

- Coastal zone management is essentially phy-
sical planning and re s o u rce manage m e n t
with a strong emphasis on land-use regula-
tion and physical interventions (project plan-
ning).

INTEGRATED MANAGEMENT OF COASTAL AREAS

AND RIVER BASINS

Human action in coastal are a s , as well as in
rive rs , d ates back to the times when people
needed access to the sea or river re s o u rces (fi s h ,

s a l t , sand etc. ) , facilities for tra n s p o rt , wat e r
( for drinking or irri gation) but also pro t e c t i o n
f rom nat u ral fo rces and hazards (fl o o d s , wave
action etc.). So early ‘ m a n age m e n t ’ was basi-
c a l ly re l ated to satisfying economic and conve-
n i e n c e / s a fety goals and consisted of highly
l o c a l i zed physical interventions (piers , h a r-
b o u rs , d a m s , flood channels etc.) in the spirit of
‘taming nat u re ’ t h rough tech n o l ogy. In some
c a s e s , h oweve r, human intervention was fa r
m o re ex t e n s ive in spatial term s , as in the case of
i rri gation schemes or nav i gational channels bu t
still stro n g ly phy s i c a l / e n gi n e e ring types of
i n t e rventions. For many centuries such inter-
ventions in ge n e ral ignored the dynamic nat u re
of both rive rs and coasts. 

The rise of env i ronmental concerns at the
fo re f ront of public policy brought in a wider
p e rs p e c t ive wh i ch wo u l d i n clude env i ro n m e n t a l
c o n c e rns as pri o rity issues along with socio-
economic objectives. The emphasis on the pro-
tection of the env i ronment shifted the objective
focus from re s o u rce management to ecosystem
m a n agement. This ‘ i n t egrat e d ’ p e rs p e c t ive con-
s i d e rs rive rs and coasts as dynamic systems
consisting of interacting nat u ral and human
ecosystems wh i ch re q u i re rational manage-
ment. 

The go a l s of river basin management and
coastal management fall within the scope of
s u s t a i n able development wh e re economic effi-
c i e n cy and social equity goals are linked to
e nv i ronmental conservation ones. The ge n e ra l
o b j e c t ive s stem from the need to ex p ress such
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THE BASIC PRINCIPLES OF INTEGRATED COASTAL ZONE MANAGEMENT AND RIVER BASIN MANAGEMENT,
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT, INCLUDE:

- Respect for the integrity of the river basin or coastal ecosystem, a c c epting limits on the use of
resources;

- Ensuring the strategic importance of renewable resources for socioeconomic development;

- A l l owing for the multiple use of re s o u rces integrating complementary activities and reg u l at i n g /
separating conflicting ones;

- Ensuring multi-sectoral and multi-level integration in decision-making, linking broad scale manage-
ment to local level interventions;

- Allowing for participation of all actors, particularly local population, in the planning process to assure
effective management.
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goals in terms of long-ra n ge considerations and
medium- or short - ra n ge needs, a l l o c at i n g
re s o u rces to va rious users ensuring at the same
time the proper function of nat u ral ecosystems.

As both coastal area management and rive r
basin management fall within the scope of spe-
cial area manage m e n t , the process used in both
cases for policy development fo l l ows the same
basic step s :
- Analysis of existing situation

This step invo l ves essentially a re c o n n a i s-
sance survey of basic characteristics in terms
of the structure and dynamics of natural and
human ecosystems. Th e re fo re it deals with
the critical processes and factors, their extent
and spatial distribution etc.

- Identification of conflicts/opportunities
This step deals with the interaction between
n at u ral and human ecosystems, at pre s e n t
and anticipated in the future. It includes the
analysis of needs and pressures of the basic
a c t o rs wh i ch influence decision-making in
d evelopment and env i ronmental manage-
ment.

- Identification of goals and alternative
courses for action
This step involves an analysis of basic mana-
gement goals and objectives on the basis of
c ritical fa c t o rs and pro c e s s e s , c o n flicts and
o p p o rtunities in the context of sustainabl e
development principles. 

- Development of strategy
A selection is made, in the context of public
policy making, among the alternative strate-
gies identified above in order to specify the
goals and objectives into targets and policy
measures with the aim to develop a guidance

system for environmental management. This
s t ep invo l ves commitments in mobilizat i o n
of re s o u rces and pri o rities in the fo rm of a
programme of action.

- Implementation
This phase invo l ves the actual implementa-
tion of the programme of action and is 
strongly linked to the next one.

- Monitoring and evaluation
This provides for administrat ive pro c e d u re s
and mechanisms to peri o d i c a l ly rev i ew the
p rogress towa rds the ach i evement of go a l s
and objectives through assessments of the
s t ate of the env i ronment and policy imple-
mentation.

This process is cy clical in both cases allow i n g
for periodic rev i ew, assessment and revision of
go a l s , s t rat egies and policy pri o rities and mea-
s u res. The ab ove steps are indicat ive and outline
a typical process wh i ch has to be adjusted on
the basis of the specific situation at stake.

The table on the next two pages summari ze s
the stage s , elements and themes of river basin
m a n agement and coastal management for com-
p a rat ive purposes as a fi rst step towa rds the
d evelopment of guidelines for integrated coastal
and river basin management 

RE F E R E N C E S

The need and basic ap p ro a ch for Integrat e d
Coastal A rea and River Basin Management is
p resented in :
U N E P / M A P / PA P, 1999. Conceptual Fra m ewo rk

and Planning Guidelines for Integrat e d
Coastal A rea and River Basin Manage m e n t
S p l i t , P ri o rity Actions Progra m m e.
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STAGES ELEMENTS THEMES

Problem Process Coastal dynamics Sediment transfer
Identification Water cycle Water cycle 

Ecosystems dynamics Ecosystems dynamics
Concentration of activities

Factors Water quantity and quality Water quantity and quality
Biodiversity Biodiversity
Population growth Soil quality
Economic growth

Critical Beach erosion/accretion River mouth shifts
issues/problems Ecosystem degradation Ecosystems degradation 

Sea pollution River pollution
Water degradation Water degradation
Resource use conflicts Soil degradation
Land use conflicts Deforestation
Human activity Waste disposal
Concentration 
Urbanisation 
Waste disposal

Opportunities Economic development Resource development 
Fishing/aquaculture Fishing/aquaculture
Material extraction Material extraction
[Agriculture] Agriculture
Industry Animal husbandry
Tourism Power generation
Transport [transport]
Urban development Drinking water 

[recreation]
Forestry

Plan 
formulation Interest groups Fishermen (fishermen)

(actors) Industry Farmers
Land developers Forestry/husbandry
Planning agencies Industry/energy
Port authorities/military Utilities/sewage/water
Utilities/sewage [tourists]
Tourists regional/local authorities
Environmental groups Environmental groups

COASTAL AREAS RIVER BASINS

Integrated coastal area and river basin management

(cont’d)



IOC Workshop Report No. 165
page 293

STAGES ELEMENTS THEMES

Implementation Policy responses
Scale/responsibility Local/regional Regional/national 

International

Rationale Spatial planning Multisectoral coordination

Instruments/tools Physical plans and Resource management plans
resource management plans

Regulation Land development controls Water use
Emission standards Emission standards
Sea use regulation Agricultural practices control
EIA for projects EIA for large-scale projects
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INTRODUCTION

This paper has been prep a red upon request by
UNESCO wh i ch co-orga n i zed PACSICOM. It
aims to ach i eve the objective of the confe re n c e :
fo rmu l ate a global sustainable integrated deve l-
opment strat egy for coastal zones of the A f ri c a n
continent while taking into consideration social
and cultural dimensions.

In this pap e r, the importance of integrat e d
m a n agement of coastal and marine zo n e s
(IMCMZ) in the development of the A f ri c a n
continent with a sustainable development vision
has been shown. This is fo l l owing the 1992
United Nations Confe rence on Env i ro n m e n t
and Development (UNCED) re c o m m e n d at i o n s
in this fi e l d. It has also been shown that
IMCMZ strat egies and policies have often been
applied to A f rica indep e n d e n t ly of those of the
i n t egrated management of water basins (IMRB)
wh i ch occupy seve ral portions of terri t o ry and
s eve ral coastal and marine zones in a number of
A f rican countries. This is pro b ably because in
the past, the two diffe rent cat ego ries of strat e-
gies and policies were conceived, developed and
applied on the grounds of philosophies, concerns
and practices which were all diffe rent. In ord e r
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to guarantee the success of the sustainabl e
d evelopment of coastal and marine zo n e s , d e c i-
s i o n - m a ke rs and all others invo l ved have been
s t ro n g ly recommended to integrate IMCMZ in
the integrated management of water basins.
Th u s , in this pap e r, i n t e rgove rnmental orga n i-
z ations for the development of A f rican wat e r
basins (OIDBA) have been recommended to
i n t egrate IMCMZ in their policies and pra c-
tices. In order to ach i eve this, re fo rms and tech-
nical and institutional re i n fo rcement is re q u i re d
in OIDBA in Member Stat e s .

Finally, this paper also takes a glimpse at the
problems and social conflicts that are present in
the coastal and marine zo n e s , the IMCMZ
approach, the various stages of IMCMZ and the
i n s t i t u t i o n a l , l egal and financial dispositions to
be taken for IMCMZ. The paper ends with pro-
posals for global pre - i nvestment and sectori a l
investment activities in IMCMZ in the context of
IMWB.

The participants of the Confe rence are
informed that this paper has as its only objective
to present and submit concepts and practices of
IMCMZ and IMRB in A f ri c a , to contri bute to
discussions and debates towards the formulation
of an IMCMZ global strat egy for A f rica. Th e
author of the paper was a moderator and a
resource person for the same Conference.

1.  INTEGRATED MANAGEMENT OF COASTAL AND

MARINE ZONES IN SUSTAINABLE DEVELOPMENT

1.1. In agenda 21 of the United Nat i o n s
C o n fe rence on the Env i ronment and Deve l o p-
ment (UNCED, held in Rio de Janeiro from 3 to
14 June 1992), chapter 17 dealing with the pro-
tection of oceans, seas (including enclosed and
semi-enclosed seas), and coastal zones as well as
the protection, rational utilization and the devel-
opment of their living resources, it has been con-
cluded that:

The marine env i ro n m e n t , i n cluding seas,
oceans and adjacent coastal zones, forms a whole
wh i ch is an essential component of the global
s u rv ival system and an asset wh i ch offe rs sus-
t a i n able development opportunities. Since
coastal zones accommodate diverse and produc-

t ive hab i t at s , i m p o rtant ecosystems for human
populations, development and local subsistence,
as well as the fact that more than half of the
world population lives within 60 km of the coast,
a population wh i ch will pro b ably increase to
t h ree quart e rs by 2020, UNCED re c o m m e n d e d
t h at new integrated ap p ro a ches be adopted at
sub-regional, national and international levels for
the management and development of coastal and
marine zones.
1.2. At present it is commonly re c og n i zed that
s e c t o rial activities produce combined env i ro n-
mental impacts resulting from fre s h water and
m a rine pollution, air pollution, loss of mari n e
and nat u ral land re s o u rc e s , the degra d ation of
land and the destruction of historical sites.
Based on a sectorial ap p ro a ch , d egra d at i o n
reduction policies for coasts have failed and
h ave tra n s fe rred the pro blems to coastal and
m a rine re s o u rces and products as well as sup-
p o rt services (UNEP, 1995). It is for this re a s o n
t h at UNCED called for an integrated manage-
ment of coastal and marine zones (IMCMZ) via
a dynamic and fl ex i ble process that takes into
account the total and integrated impact of
coastal development on the re s o u rc e s .
1.3. The concept of sustainable deve l o p m e n t
ap p e a red for the fi rst time in 1980 in the wo rl d
c o n s e rvation strat egy that was ap p a re n t ly initi-
ated by the Intern ational Union for the
C o n s e rvation of Nat u re and Nat u ral Resourc e s
(IUCN). This concept wh i ch was made offi c i a l
in the Brundtland Rep o rt of the Wo rl d
Commission for the Env i ronment and
D evelopment (WCED), re fe rs to deve l o p m e n t
t h at meets the populat i o n s ’ needs without limit-
ing its ability to meet the needs of future ge n e r-
ations. It designates a process by wh i ch eco-
n o m i c, fi s c a l , c o m m e rc i a l , e n e rgy, agri c u l t u ra l ,
i n d u s t rial and other policies are all conceived in
v i ew of setting up a development wh i ch is eco-
n o m i c a l ly, s o c i a l ly and ecologi c a l ly sustain-
abl e. A c c o rding to the UNDP rep o rt on human
d evelopment (1992), the basic conditions nec-
e s s a ry to set up sustainable development are :
the elimination of pove rt y, a decrease in popu-
l ation grow t h , a more equitabl e d i s t ri bution of
resources, a healthier, better educated and better
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informed population, a more participatory decen-
t ra l i zed gove rn m e n t , m o re equitable and more
open ex ch a n ge systems within and betwe e n
countries and a better understanding of the diver-
sity of ecosystems, solutions that are adapted to
local ecological problems and a closer follow-up
of the impact of development activities on the
e nv i ronment. Th u s , this concept of sustainabl e
d evelopment has penetrated that of IMCMZ
notably since UNCED.

2.  LI N K B E T W E E N IMCMZ A N D T H E I N T E G R AT E D

M A N A G E M E N T O F WAT E R B A S I N S

2.1.  History shows that the development of wat e r
basins was based on a technical and sectorial deve l-
opment concept that would cre ate mu l t i - p u rp o s e
water basins. This concept ori gi n ated in the United
S t ates of A m e rica in 1879 with the discove ry of the
links that existed between nav i gation and defe n c e
against floods. Lat e r, in 1888, the links betwe e n
i rri gation and defence against floods we re discov-
e re d. In 1898, the re l ationships existing betwe e n
the ground vege t ation and the defence aga i n s t
floods on one hand, and between nav i gation and
i rri gation on the other, we re perc e ive d. In the
b eginning of the twentieth century, all these dis-
c ove ries enabled the United States to elab o rate the
ge n e ral assembling principles of the wo rks for mu l-
tiple purposes. It is for the fi rst time in 1910 that the
United States National Commission for Wat e r way s
ex p ressed the necessity to study the va rious uses of
wat e r. For the fi rst time as from 1928, the A m e ri c a n
fe d e ral gove rnment undertook major wo rks for sev-
e ral purposes in Boulder Canyo n : the main objec-
t ive of the wo rks concerned the production of
hy d ro e l e c t ricity in vast quantities. The secondary
o b j e c t ives pertained to the defence against fl o o d s
and sedimentat i o n , n av i gat i o n , i rri gation and the
s u p p ly of water to the populations in the south of
the State of Califo rnia. In 1933, the voting of the
l aw for the cre ation of the Tennessee Va l l ey
Au t h o rity enabled the re a l i z ation of 28 mu l t i - p u r-
pose re s e rvo i rs in this gi gantic va l l ey. Th ey serve d
for nav i gat i o n , d e fence against floods and the pro-
duction of hy d ro e l e c t ri c i t y. In the same way, t h e
d evelopment of the Rhone Va l l ey in Fra n c e, fo r

wh i ch the programme was adapted fo l l owing a law
in 1929, i n cluded nav i gat i o n , i rri gation and hy d ro-
e l e c t ricity pro d u c t i o n .

This technical and sectorial concept of the
d evelopment of water basins has long since been
p riv i l ege d, for example by the Inter- S t at e
Committee for the development of the Senega l
water basin (CIE) from 1963 to 1968, by the
R ive rside States Orga n i z ation of Senegal (OERS)
f rom 1968 to 1971 and by the Senegal Rive r
D evelopment Orga n i z ation (OMVS) since 1972.
Th ey founded the basis of a policy and strat egi e s
for the development of the river aiming at the
d evelopment of irri gat i o n , the production of hy d ro-
e l e c t ric energy and the development of fl u v i a l
t ra n s p o rt .
2.2.  It is after the major drought of 1968-1973 in
A f rica that the necessity to go beyond the vision of
the development of water basins that was only tech-
nical and sectori a l , t owa rds a more human, s o c i a l ,
economic and global env i ronmental concep t .
Hence the re l ationships between hy d rograp h i c
b a s i n s , c o n t rol systems i.e. barri e rs , i n d u s t ri e s ,
wa s t ewater tre at m e n t , land irri gat i o n , water supply
to households, hy d raulic pro blems – fl o o d s , s e d i-
ment tra n s p o rt , saline intru s i o n , pollution – and
human utilization of land and water i.e. fo rests and
m i n e s , agri c u l t u re, land for husbandry, p ro t e c t e d
a re a s , h ab i t at areas etc.

Thus the concept of integrated management of
water basins (IMWB) was re a ch e d. Given that
coastal zones and areas around river mouths rep re-
sent an essential part of water basins, dynamic nat-
u ral and social interactions exist between the fo r-
mer and the lat t e r. Th e re fo re the integrat e d
m a n agement of coastal and marine zones should
not be tackled without linking it to that of wat e r
basins that surround them.

3.  OIDBA EXPERIENCES IN SUSTAINABLE

INTEGRATED MANAGEMENT

3.1.  OIBA experiences in the 70’s and 80’s
3.1.1.  Since the independence of the 1960’s, the
A f rican gove rnments have come to re a l i ze the
necessity for developing large inter- A f rican rive rs
and medium wat e r way s , to develop their



e c o n o m i e s , e s p e c i a l ly when they we re stru ck
by rep e ated seve re dro u g h t s , c re eping desert i fi-
c ation and re c u rrent floods caused by irreg u l a r
and uncontro l l able ra i n fall. Since the 1970’s ,
the United Nations System has backed the gov-
e rnments in this development effo rt thro u g h
s eve ral existing OIDBA having as immediat e
o b j e c t ives to:
i) fo rmu l ate guidelines for the deve l o p m e n t

of water basins and lakes and carry out pre -
i nvestment activ i t i e s ,

ii) c a rry out a complete capacity manage m e n t
of the re s o u rces of the basins and lake s ,

iii) gain complete control over wat e r
re s o u rc e s , and 

iv) c re ate the necessary conditions to pro m o t e
t e chnical and financial assistance by the
m o n ey-lending commu n i t y.

3.1.2.  Up to 1986, t owa rds the end of its third
p rogramme cy cl e, the UNDP had spent ap p rox-
i m at e ly 41 million dollars to help the OIDBA to
c a rry out the immediate objectives mentioned
ab ove, and to tri gger assistance from sponsors
in a multi-donor and mu l t i - d i s c i p l i n a ry manner.
Those concerned we re essentially the OMVS,
O M VG, A B N, C B LT, and OBK (see table 1,
p. 309).
3 . 1 . 3. In the case of the OMVS, m o re than 600
million dollars we re mobilized in 1987 to
finance the necessary investments for the con-
s t ruction of the two dams of Manantali and of
Diama to reg u l ate the Senegal river fl ow, a l l ow-
ing irri gat i o n , hy d ro e l e c t ricity production and
n av i gat i o n , and to prevent the back fl ow of sea-
water into the delta and the low va l l ey of the
river in order to continue agri c u l t u re. In 1986,
UNDP had put aside 6 million dollars for the
d evelopment of the Nile basin. The regi o n a l
multi-sponsor and mu l t i - s e c t o rial ap p ro a ch of
UNDP for the development of A f rican wat e r
basins and lake s , was considered in the 1980s
as the most effe c t ive thus far in ensuring the
economic development of the countries con-
c e rned and also as an ap p ro p ri ate cat a lyst fo r
at t racting other sponsors .
3.14.  But it seems that in the 1980s, the main
p re o c c u p ation of gove rn m e n t s , assisted by
UNDP and other sponsors , p e rtained to the

global integrated development of fluvial wat e r
and lake re s o u rces without any systematic or
p a rticular re fe rence to the integrated manage-
ment of coastal and marine zones of these
wat e rs. This was the case for the Delta and the
S e n egal River mouth. Their human and nat u ra l
s t ru c t u res had been upset since 1986 by the
c o n s t ruction of the anti-salt dam of Diama
wh i ch had a negat ive impact on traditional hus-
b a n d ry and fishing activities and on the aquat i c
and marine fauna. Modern irri gation pra c t i c e s
in these zones could not compensate for these
n egat ive effe c t s .

3.2.  OIDBA ex p e rience in the 1990s
3.2.1. OMVS (Mali, M a u ritania and Senega l )
3.2.1.1.  In the face of the advancing desert i fi-
c ation in the basin, the delta and the Senega l
river mouth in part i c u l a r, and the difficulties of
existence and development of agri c u l t u ral sys-
t e m s , h u s b a n d ry and fishing in this zo n e, t h e
OMVS adopted an ap p ro a ch for the integrat i o n
of agri c u l t u re, h u s b a n d ry, fishing and fo re s t s
for the after-dam peri o d. But as this sub-
regional ap p ro a ch hard ly fo l l owed the OMVS
p ra c t i c e s , the gove rnments of the three member
c o u n t ries seemed to be carrying out indep e n-
dent national policies for the protection of the
e nv i ronment and sustainable development. In
June 1990 this is how the Senegalese gove rn-
ment adopted a master plan for the integrat e d
d evelopment of the left bank of the Senega l
R iver Va l l ey (PDRG) for the next 25 ye a rs. Th e
aim of the plan is to improve the conditions of
l i fe of the populations via agri c u l t u ral activ i-
t i e s , h u s b a n d ry, fo re s t ry and others while pro-
tecting the env i ronment. The PDRG that
englobes the Delta of the Senegal river does not
seem to have fo l l owed with concrete actions. In
the Delta it is rather an uncoord i n ated incre a s e
of individual actions, p rivate or associat e d, t h at
has been taking place since the State took ove r
the management of pioneer zones in land zo n e s .
This gave an important role to the decentra l i ze d
ru ral councils in the distri bution of these lands.
3.2.1.2.  In May 1995, the Senegalese gove rn-
ment established an A f t e r-Dam Commissari at
(CAB) re s p o n s i ble for the supervision of the
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c o h e rence of PDRG programmes with those of
the Cayor Canal, the re - wat e ring of the fo s s i l
va l l eys of Fe rlo and Sine Saloum, and of the
green belt programme of all other progra m m e s
i nvolving the use of the Senegal river re s o u rc e s .
D u ring the 45th meeting of the Ministeri a l
Council of the OMVS held in Nouakchott on 20-
23 February 1998, Mauritania and Senegal con-
fronted each other over the use of the river waters
for the Senegal fossil valley programme. To save
the OMVS from the crisis that had deve l o p e d
between these two countries during the organiza-
t i o n ’s 12th Heads of State Summit held on 25
Ap ril 1998 in Bamako , the Senegalese gove rn-
ment decided to abandon the re - wat e ring pro-
gramme of the fossil valleys. The recent restruc-
t u ring of the OMVS that resulted in a dra s t i c
reduction of posts (maintaining 7 pro fe s s i o n a l
posts per country to be discussed and confirmed),
has confined it to the coord i n ation of activ i t i e s
re l ating to the ex p l o i t ation stru c t u res of the
Diama and Manantali barriers and to the supervi-
sion of the equitable distri bution of uses of the
river wat e rs. The pure ly pro d u c t ive activities in
the river basin have been left to the Member
States, the private sectors or group associations to
be managed. What is left now is to invent and set
up, in the years to come, an integrated manage-
ment of coastal and marine zones of the Delta and
the Senegal River mouth with the actors men-
tioned below in collab o ration with the OMVS
light structure and the After-Dam Commissariat
of Senegal.

3.2.2.  The ABN (set up by 9 countries in which
the Niger water basin occupies 33.4% of
N i ge ri a ’s terri t o ry, 25.3% of Mali, 22.2% of
Niger, 6.7% of Guinea etc.).
3.2.2.1.  Upon UNDP’s adv i c e, the Niger Rive r
C o m m i s s i o n , wh i ch had functioned for 17 ye a rs
until 1979, was tra n s fo rmed into the ABN in
Ja nu a ry 1980 in Conakry.

The ABN has carried out seve ral tech n i c a l
studies and adopted development plans for the
b a s i n , and the distri bution of hy d ra u l i c
re s o u rces of the river between the Member
S t ates for agri c u l t u ral and hy d ro e l e c t ric activ i-
ties. The urgent actions to be launched concern :

i ) the era d i c ation of harmful aquatic plants
( water hyacinth) wh i ch invade the wat e rs ,

i i ) the identifi c ation of sand-ge n e rating and
e n l a rgement zones and the cl a ri fi c ation of
ap p ro p ri ate stab i l i z ation methods,

iii)  the definition and setting up of an observa-
t o ry for fo l l owing potential pollution in the
wat e rs of the basin,

iv ) the improvement of the computer env i ro n-
ment of the Inter- S t ate Centre and the
n ational hy d ro l ogical centre s , a n d

v ) the daily management and extension of the
existing mat h e m atical model to the wh o l e
water basin.

The implementation of all these actions
d epends on an institutional re i n fo rcement of the
ABN wh i ch has suffe red a lot since its cre at i o n .
Thus a re i n fo rced A B N, with the assistance of
d evelopment part n e rs could:
i) d e fine a re - l a u n ch programme for its activ i-

ties and va l o ri ze the products in com-
pliance with the resolution of the 16th ord i-
n a ry session of its Ministerial Council
( 1 9 9 7 ) , a n d

i i ) amongst these actions, assess the env i ro n-
mental situation of the basin and estimat e
the development potential of the latter and
f u t u re pers p e c t ives (know l e d ge, h a n d l i n g
and control of water re s o u rces; potential
hy d ro agri c u l t u re and promotion of irri ga-
tion; potential hy d ro e l e c t ri c i t y, water nav i-
gat i o n , d evelopment of fi s h e ries and pisci-
c u l t u re; main fa c t o rs of env i ro n m e n t a l
d egra d ation and the solutions to reduce and
stop it).

3.2.2.2. The ABN at t a ches a lot of import a n c e
to its env i ronment observat o ry project in the
basin wh i ch includes a ge ographical info rm a-
tion system (GIS) of details and ap p ro p ri at e
scales for the env i ronmental fo l l ow-up on a col-
l e c t e d, t re at e d, fo rm atted and simu l at e d
d at ab a s e. This observat o ry could also serve fo r
the integrated m a n agement of coastal and
m a rine zones of the water basin wh i ch , for the
time being, seems to be the Nige rian gove rn-
m e n t ’s only pre rogat ive though the river is
l ega l ly the pro p e rty of 9 rive rain countri e s
t h rough wh i ch it fl ow s .



3.2.3. The OMVG (Gambia, G u i n e a , G u i n e a -
Bissau and Senega l )
The joint commission for the Gambia wat e r
basin wh i ch was cre ated in 1964 with FAO ’s
assistance was later replaced by the Sene-
Gambian Commission wh i ch was in turn
assisted by the UNDP as from 1977. The OMVG
was cre ated in June 1978 between two countri e s
wh i ch we re joined in 1980 by Guinea and in
1983 by Guinea-Bissau. In 1980 the orga n i z a-
tion prep a red a five - year action plan for the
d evelopment of the basin based on the constru c-
tion of infra s t ru c t u res (mu l t i - p u rpose dams of
Ko u ya and of Ke k reti) wh i ch does not seem to
h ave been implemented in the 1990s, n o t ably
due to a lack of fi n a n c i n g. Amongst the actions
retained was the development of agri c u l t u re
t h rough the bl o cking of marine salt water intru-
sion (coming up to 526 km from the river mouth
d u ring the dry season) by the future Ke k reti Dam
( S e n ega l ) , and the consideration of socio-eco-
nomic and env i ronmental aspects in the deve l o p-
ment of the basin, n o t ably in the coastal and
m a rine zone of the lat t e r.

3 . 2 . 4 . The OBK (Uga n d a , Ta n z a n i a , R wa n d a
and Buru n d i )
The OBK of wh i ch the Kage ra River constitutes
the main source of water for Lake Vi c t o ri a , wa s
c re ated in August 1974 with UNDP’s assistance
with as objective the development of the basin
with integration of its re s o u rces (hy d ro e l e c t ri c-
i t y, agri c u l t u re, h u s b a n d ry, fo re s t s , l a n d, fi s h-
e ries etc.) while protecting the env i ronment. In
the 1980s the OBK adopted a programme of
action for the development of the basin (incl u d-
ing the env i ronment) wh i ch does not seem to
h ave been implemented in the 1990s due to a
l a ck of fi n a n c i n g. The prevalent political insta-
bility in the region of the Gre at Lakes since 1993
has margi n a l i zed the OBK.

3.2.5. The Volta River Authority (AFV, Ghana)
Created in 1965 by the government of Ghana, the
A F V ’s mandate consists of managing the
Akosombo Dam on this river while following the
i m p l e m e n t ation of the re s e a rch project on the
Volta Lake responsible for studying the effects of

the physical and social impacts of the dam on the
lives of the populations. In 1997, affected by the
lack of water in the flooding lake of the dam and
by serious management difficulties, the AFV was
not able to satisfy the needs in energy of Ghana
(of Togo and Benin). In the beginning of 1998, as
a result of the severe drought and the energy cri-
s i s , t h e re was a deb ate in Ghana and Burk i n a
Faso (source of the river). This concerned the
need for cooperation to jointly manage the
re s o u rces of the rive r, wh i ch had never re a l ly
existed before, during the river swellings and the
construction of the Akosombo Dam by Ghana. In
M a rch 1998 President Rawlings of Ghana pro-
posed a delegation from Burkina Faso to create a
joint management orga n i z ation for the rive r
waters which seemed to dwindle during the mid-
dle of the drought period.

This orga n i z ation could be the instrument of
re flection and action for the integrated deve l o p-
ment of the coastal and marine zones of the river in
Ghana. Th e re is also a national project of manage-
ment and use of mangrove re s o u rces in the lowe r
Volta in Ghana (wh i ch cove rs the cl i m at e, vege t a-
t i o n , fa u n a , the populations and economic activ i t i e s
e t c.) with the long-term objective of finding solu-
tions to pro blems of rational and integrated man-
agement of mangrove re s o u rces in the entire coast
of Ghana (550 km). This project comes into the
f ra m ewo rk of the National Indicat ive Plan of
M a n agement of the Coastal Zone (PNIGZC).

3.2.6. The Zambezi River Authority (AFZ,
Zambia and Zimbabwe)
3.2.6.1.  The AFZ was created in October 1987
by these two countries, after its predecessor (the
Central African Energy Company). Its objective
is to jointly exploit the hydraulic resources of the
river in general and in particular:
i) operate the Kariba Dam complex and follow

the construction of other dams on the river,
ii) exploit hydrological and environmental data

for all purposes and
iii) c o l l ab o rate with national electricity com-

panies. 
The AFZ re c e n t ly helped the SADC and other
rive rain countries of this river (Ango l a ,
B o t swa n a , M a l aw i , M o z a m b i q u e, Namibia and
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Tanzania) to re a l i ze certain projects under the
Zambezi Action Plan (PAZ). In the 1980’s UNEP
helped the AFZ and the rive rain countries to
launch this action plan for the integrated develop-
ment of hy d raulic re s o u rces of the basin in the
f ra m ewo rk of its Management Programme fo r
i n t e rior wat e rs with env i ronment pre s e rvat i o n .
The Zambezi Action Plan (PAZ) comprises a
series of projects including that of environmental
management and education of which the imple-
mentation has been left to the SADC, given the
absence of an orga n i z ation grouping the eight
riverain countries.
3.2.6.2. Nego t i ations are curre n t ly taking place
b e t ween these countries for the cre ation of a
Zambezi River Commission with an exe c u t ive
S e c re t a ri at wh i ch would be re s p o n s i ble fo r
p rep a ring and implementing a detailed master
s cheme for the integrated development of the
hy d raulic re s o u rces of the basin. It would be
d e s i rable for the future master scheme to com-
p rise one component of integrated manage m e n t
of coastal and marine zones of the basin which
c o rrespond to the Indian Ocean coast of
Mozambique (near Beira).

3.2.7. The Nile Basin Initiative (IBN)
3.2.7.1. The basin of the Nile, the world’s longest
river (6,500 to 7,000 km), covers an area of 3 mil-
lion sq. km among 10 riverain countries, from the
s o u rce of the white Nile in Buru n d i / R wa n d a /
Republic of Congo, to the river mouth in Egypt,
via Ta n z a n i a , Ke nya , U ga n d a , E t h i o p i a , E ri t re a
and Sudan.

A Ministerial Council for Water (CMA) has
been functioning since 1986 among these 9
riverain countries (which were joined by Eritrea
in 1993) to promote cooperation among them and
d evelop the re s o u rces of the basin. Th ey meet
a n nu a l ly and in 1992 launched the Nile Basin
Initiative (IBN). Among these countries, in 1992
six of them set up the Te chnical Cooperat i o n
Committee for the Development and
E nv i ronmental protection of the Nile basin
Environment (TECCONILE), the headquarters of
which is in Uganda. This committee functioned
until March 1998, d ate on wh i ch the last
Ministerial Council for Water meeting took place

in A ru s h a , Tanzania. On this occasion they
decided on the creation of a new inter-state Nile
basin development orga n i z ation wh i ch wo u l d
group together the 10 riverain countries.
3.2.7.2. Upon the request of the Ministeri a l
Council for Water in Ja nu a ry 1998, the Wo rl d
B a n k , in collab o ration with UNDP and CIDA
(Canada), prepared an Action Plan indicative of
the integrated development of the basin wh i ch
was discussed during the last Ministerial Council
for Water meeting in A rusha. This document
should also serve as a fo u n d ation for the nex t
Wo rld Bank consultat ive group meeting on the
Nile to support the Nile Basin Initiative.

The prep a rations are underway for this con-
sultative group meeting.

3.2.8. Conclusion
This review of policies and strategies of develop-
ment of water basins by the OIDBA in the past
three decades has revealed that:
i) G ove rnments and the OIDBA have move d

from a technical and sectorial vision of deve-
lopment of these basins in the 1970s and
1980’s, to an integrated social and economic
vision that is concerned with the pre s e rva-
tion of the environment in the 1990s,

ii) E ven though the necessary re l ationship has
been re c og n i zed between the integrat e d
management of coastal and marine zones of
river mouths on one hand, and that of water
basins on the other, the OIDBA in ge n e ra l
have not established these links in their field
p ra c t i c e s , often contenting themselves with
s t ri c t ly the management of hy d ra u l i c
resources for various uses; and

iii) The integrated management of coastal and
marine zones of these water basins is gene-
ra l ly left to the individual gove rnments of
coastal countries without this necessari ly
resulting in cooperation with other rive ra i n
c o u n t ries of the same rive rs , or with the
OIDBA that manage these rivers. Thus there
is the necessity for the OIDBA to integrate
the management of coastal and marine zones
in their practices to guarantee a sustainable
d evelopment of the lat t e r, given that they
a re integral parts of water basins.



4.  IN T E G R AT E D M A N A G E M E N T O F C O A S TA L A N D

M A R I N E Z O N E S I N T H E C O N T E X T O F I N T E G R AT E D

M A N A G E M E N T O F WAT E R B A S I N S

4.1.  Social pro blems and conflicts in coastal
and marine zo n e s
Since the UNCED in June 1992, s eve ral coun-
t ries and orga n i z ations have tried IMCMZ poli-
c i e s , s t rat egies and actions at the central gov-
e rnment level; but in A f rica it is observed that
m a ny of these central actions have been carri e d
out in an ad hoc manner based on limited fi n a n-
cial and technical support in time and space.
Th ey have there fo re never come up with defi n i t e
s u s t a i n able solutions to the local and regi o n a l
p ro blems. These pro blems are ge n e ra l ly nu m e r-
ous and complex , entailing conflicts concern i n g
the use and distri bution of coastal and mari n e
re s o u rces by populations that are growing fa s t e r
than interior region populations. The pro bl e m s
of the Senegal River delta evo ked in section
3.2.1.1. are of this ord e r. 

One of the main pro blems raised in the case
of the Senegal River delta, is that of the lega l
s t atus and of the occupation of irri gated and
i rri gable land. The Senegalese law of 1972 on
the administrat ive and terri t o rial decentra l i z a-
tion of ru ral communities came into effect in
the delta and the va l l ey as from 1980. It wa s
o n ly as from 1986 that the control of the pio-
neer zones wh i ch we re being managed by the
S A E D, was passed to the ru ral councils in the
fo rm of land zo n e s , after wh i ch a state of disor-
der and laxism reigned in the distri bution of
l a n d. This situation was aggravated by the fa c t
t h at no plan of land allotment or occupat i o n
ex i s t e d. In pra c t i c e, ru ral communities lend
land to fa rm e rs , who do not own any land or
p ro p e rt y, t h at can be seized at any moment —
even when they improve the land. This ge n e r-
a l ly does not incite users to invest substantially
in granted land or maintain the existing infra s-
t ru c t u res. It has been observed that large irri ga-
ble surfaces (up to 200 ha sometimes) gra n t e d
by the ru ral communities in the delta can
remain unexploited or hard ly exploited over a
p e riod of seve ral ye a rs. The holders adopt a

s t rat egy of occupation rather than one of deve l-
opment. Such behaviour in a situation wh e re
t h e re is a gre at demand for land for nu m e ro u s
fa rm e rs should be eliminated by the Stat e
wh i ch has considered at t ri buting long leases
( f rom 18 to 99 ye a rs) to promote agri c u l t u ra l
and ru ral development by eliminating the
ab ove-mentioned constraints. An IMCMZ
ap p ro a ch could be one of the sustainable solu-
tions to these pro blems and confl i c t s .

4.2.  The IMCMZ ap p ro a ch
4.2.1. The IMCMZ actions, i n i t i ated in the
b eginning at the central level by gove rn m e n t s ,
h ave had little success and impact. Th ey should
be given up in favour of actions initiated and
implemented by the populations concern e d
who are better placed to identify their pro b-
l e m s , a n a ly ze their conflicts and come up with
s u s t a i n able solutions. Hence, the IMCMZ
ap p ro a ch is not a substitute for macro - e c o-
nomic and sectorial policies of gove rnments or
s t ate orga n i z at i o n s , but rather a perc eption and
a vision of the pro blems of inter- re l at i o n s
b e t ween nat u ra l , economic and social fa c t o rs
t h at condition the lives of populat i o n s , to fi n d
ap p ro p ri ate local and regional solutions. It is
t h e re fo re a question of an ap p ro a ch that start s
with the populations and the defence of their
common interests and that has as pri o rity the
rational use, a l l o c ation and development of
coastal and marine re s o u rces while pre s e rv i n g
and protecting their pro d u c t ivity as well as the
b i o l ogical dive rsity of coastal ecosystems
t h rough the prevention of hab i t at destru c t i o n ,
pollution and ove r- ex p l o i t at i o n .
4.2.2.  The dynamics in the va l l ey and the delta
of the Senegal Rive r, t ri gge red by the peasant
o rga n i z at i o n s , is a good illustration of the
IMCMZ ap p ro a ch. The planned economy and
t e ch n o c ratic ap p ro a ch of the fra m ewo rk that
p revailed in the 1960s and 1970s led to the
unease of the peasants whose life conditions had
been aggravated by the dive rs i fi c ation and
d rought phenomenons of the 1968-73 peri o d
wh i ch destroyed the vege t at ive cover and the
h a rve s t s , i m p ove rished the soil and decimat e d
the live s t o ck. As a re s u l t , due to the fall of the
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p roduction systems of the delta and the va l l ey,
the peasant populations orga n i zed themselve s
in a re l at ive ly autonomous way in the 1980s
and 90s thanks to three essential fa c t o rs :
i) the gradual disengagement of the State and

of the SAED from pro d u c t ive activ i t i e s ,
ii) the adoption of the 1984 law on Groups of

Economic Interest (GIE) wh i ch enabl e d
p o p u l ations without any real legal status to be
o ffi c i a l ly re c og n i zed and to have access to
land re s o u rces and agri c u l t u ral loans by gro u-
ping into GIE of 2 to 400 people each and

iii) the Stat e - fa c i l i t ated cre ation of all types of
groups to develop production and human
and nat u ral re s o u rces while pre s e rving the
e nv i ronment. 

The orga n i z ation of populations into GIE in the
delta of the river is favo u rable for the integrat e d
d evelopment of this coastal and marine zo n e.
The adva n t ages of this are as fo l l ow s :
- The GIE re l at ive ly fa c i l i t ates access to the

i rri gated perimeter of the land given that
the ru ral and agri c u l t u ral adv i s o rs are more
open to the demands coming from GIE
rather than individuals; and

- Th ey enable easy access to agri c u l t u ra l
loans without having to deposit social
s h a re s , and avoid the bl o ck age of cert a i n
v i l l age sections of cooperat ives that owe
their countryside back wa rdness to the
SAED and members of GIE who gro u p
t ogether fre e ly, based on re c i p rocal tru s t ,
and who are not subject to the strict reg u l a-
tions of cooperat ives or old groups of pro-
d u c e rs .

The existing GIE in the Delta and the Va l l ey are
ve ry dive rse and have va ried strat egi e s : the GIE
raised by national development stru c t u res are :
- fa m i ly or inter- p a rent GIE,
- m i xed GIE grouping peasants and pro fe s-

s i o n a l s , the fo rmer come with their land
and labour fo rc e, the latter with their know -
h ow and cap i t a l , a n d

- the neo-ru ral GIE grouping civil serva n t s ,
t e ch n i c i a n s , young unemployed gra d u at e s ,
those who have left regional orga n i z at i o n s
for ru ral deve l o p m e n t , re t i rees and civ i l
s e rvants who have left vo l u n t a ri ly.

As well as individual GIE, other fo rms of orga-
n i z ations and peasant groups exist in the regi o n :
- v i l l age sections of cooperat ive s ;
- feminine gro u p s ;
- ch i l d re n ’s homes;
- N o rt h e rn Economic Groups Union

(UGEN) wh i ch groups 600 GIE fro m
S a i n t - L o u i s , D agana and Po d o r ;

- the Fe d e ration of Groups of Economic
I n t e rest of the Delta (FEGIED) wh i ch
i n cludes 170 GIE from the Ross Bethio,
R o s s o - S e n egal and Gandon zones and

- the Union of GIE of the Delta (UGIED)
s p read over the whole Delta.

Hence the GIE have a tendency to group into
unions or fe d e rations to be able to successfully
d e fend their interests and become priv i l ege d
p a rt n e rs of intervention stru c t u res and the bank
s y s t e m .

4.3.  Stages of the IMCMZ ap p ro a ch
4.3.1. Th e o re t i c a l ly they can be sep a rated into
s u c c e s s ive stages of initiat i o n , planning and
i m p l e m e n t ation. The initiation stage allows the
a n a lysis of fundamental fa c t o rs that may tri gge r
the populations to re a l i ze the existing pro bl e m s
and conflicts and to come up with ap p ro p ri at e
solutions. The planning stage permits the iden-
t i fi c ation and fo rmu l ation of policies and
s t rat egies based on ge n e ral and part i c u l a r
o b j e c t ives to be tra n s fo rmed into concre t e
actions in time and space. The implementat i o n
s t age enables the re a l i z ation of the ab ove - m e n-
tioned actions through decision-taking by the
p o p u l ations collab o rating at local and regi o n a l
l evels in political, a d m i n i s t rat ive, t e ch n i c a l ,
financial aspects etc.

4.4.  Institutional, l egal and fi n a n c i a l
dispositions for IMCMZ
The complexity of economic and social stru c-
t u res of env i ro n m e n t a l ly fragile coastal and
m a rine zo n e s , m i l i t ates in favour of the imple-
m e n t ation of the dispositions mentioned below.
4.4.1.  At the institutional leve l , t h e re is a need
to ensure a hori zontal integration of sectori a l
institutions in the planning stage of the IMCMZ
and a ve rtical integration in the implementat i o n



s t age of the IMCMZ. For ex a m p l e, in the va l l ey
and the delta of the Senegal Rive r, the Society
for the development and ex p l o i t ation of the
S e n egal River lands and of the Faleme (SAED),
the A f t e r-Dam Commissari at (CAB) of Senega l
and the Fe d e ration of Groups of Economic
I n t e rest of the Delta (FEGIED) (wh i ch con-
sisted of 170 GIE of the Ross-Bethio, R o s s o -
S e n ega l , Gandon zones etc. , in 1993) could play
this role both at the hori zontal and ve rtical lev-
e l s .

But the gre at disparity that exists betwe e n
the GIE of the Delta, their insufficient fi e l d
o rga n i z ation and their lack of technical tra i n i n g
in ge n e ral should be compensated by outside
assistance in the re s p e c t ive domains to enabl e
them to play an active role in the initiat i o n ,
planning and the implementation of IMCMZ
a c t i o n s .
4.4.2.  Th e re is also a need to invo l ve the inter-
gove rnmental orga n i z ations for the deve l o p-
ment of water basins (OIDBA ) , n a m e ly the
O M V S, in the initiation and planning of
IMCMZ actions; as they are re s p o n s i ble fo r
planning and fo l l owing of the utilization and
a l l o c ation of hy d raulic re s o u rces of inter-
A f rican rive rs , t h ey are thus also concerned with
coastal and marine zones. A meeting and nego-
t i ations between the FEGIED, the SAED, t h e
CAB and the OMVS would be indispensabl e.
This could take a legal fo rm in the interest of the
p o p u l ations of these zo n e s .
4.4.3.  On the financial side, the re a l i z ation of
the IMCMZ would re q u i re funds fro m :
i) l o c a l , regional and national bu d gets for the

financing of administrat ive stru c t u re s ;
ii) the utilize rs for the infra s t ru c t u res and the

c o n t rol of pollution, for example; and
iii) the private sector and its visiting

u t i l i ze rs / t o u rists for the conservation and
p re s e rvation of park s , hunting re s e rves etc.
All this should stem from legi s l ation adap-
ted to nat i o n a l , regional and especially
local conditions of the populations concer-
n e d. The laws on decentra l i z ation in
S e n egal have env i s aged such regional and
local financial dispositions wh i ch should be
applied in pra c t i c e.

4.5.  Necessary integration of IMCMZ 
in the OIDBA
4.5.1.  In accordance with nat i o n a l , regional and
local stru c t u res and the associations and groups of
coastal and marine zone populations concern e d,
the OIDBA should integrate specific IMCMZ
actions in their water basin integrated deve l o p m e n t
actions wh i ch would be implemented in collab o ra-
tion with them. The OIDBA should there fo re par-
t i c i p ate in the process of:
i) i d e n t i fi c ation of pro bl e m s ,
ii) planning and capacity re i n fo rcement (defi n i-

tion of macro-economic and sectorial policies
v i s - a - v i s n at u ral and human re s o u rces of coas-
tal and marine zones; technical capacity re i n-
fo rcement of human re s o u rces and popula-
tions concerned in these zones; and the
p rep a ration and adoption of IMCMZ action
p l a n s ) , a n d

iii) the adoption and implementation of inve s t-
ment plans for IMCMZ (demographic aspects,
settlement of populations and ru ral emigra-
tion; fi s h e ri e s , agri c u l t u re; infra s t ru t u res fo r
s u p p lying water to populations and agri c u l-
t u re, reduction or elimination of all types of
pollution; protection and stab i l i z ation of rive r
mouths and coastal and marine zo n e s , n o t ably
against the effects of desert i fi c ation and silting
up; and conservation of marine biodive rs i t y ) .

But to be able to fully part i c i p ate in this
IMCMZ implementation pro c e s s , the OIDBA
h ave to expand their mandate (wh i ch ge n e ra l ly
does not include IMCMZ) and consequently
re i n fo rce themselves tech n i c a l ly, i n s t i t u t i o n a l ly
and fi n a n c i a l ly.
4.5.2.  The OMVS example could be considered in
this respect. Despite the bu d ge t a ry, financial and
a d m i n i s t rat ive obstacl e s , the OMVS has manage d
to set up an infra s t ru c t u re of reg u l a ri z ation for the
S e n egal River by constructing the Manantali Dam
in the high basin of Mali in 1987 and the anti-salt
dam of Diama in Senegal in 1986. With the re a l-
i z ation of the complementary wo rks in the Delta
(embankment of the left side upstream from the
dam and embankment of the right side), it is now
p o s s i ble to maintain the level of water at 2.50 in the
d ry season, wh i ch theore t i c a l ly allows the deve l o p-
ment of irri gated agri c u l t u re during this season.
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Until now, the OMVS has given pri o rity to the
planning and management of water re s o u rces of the
rive r. Hence the cre ation of a permanent stru c t u re
in 1975 called the Pe rmanent Water Commission
( C P E ) , composed of Member State rep re s e n t at ive s ,
and wh i ch is re s p o n s i ble for defining principles and
modalities for the distri bution of the river wat e rs
b e t ween the Member States on one hand, a n d
b e t ween the utilization sectors (agri c u l t u re, i n d u s-
t ry, t ra n s p o rt etc.) on the other, even though the ro l e
of this commission is limited to the definition of
p ri o rities. In the same way, the OMVS has set up a
m a n agement age n cy in Rosso (Mauritania) fo r
common wo rk s , the objectives of wh i ch consist of
d i ffusing to utilize rs ’ water management pre d i c-
tions from telecommu n i c ation netwo rks in the
basin that will be modern i ze d, as well as a netwo rk
of answe ring machines or Minitel. The purpose of
this is to know the demands of the users and to fo l-
l ow and eva l u ate the consequences for the users
after management reg u l ations have been ap p l i e d.
Th e re exists a regional committee for the planning,
c o o rd i n ation and fo l l ow-up of development actions
in the basin (CRP). It groups national planning
committees and is re s p o n s i ble for advising the
OMVS ministerial council on river re s o u rc e s
d evelopment programmes and also for the fo l l ow -
up; but this committee is ge n e ra l ly re s t ricted to
ge n e ral and technical water planning questions.

It is recommended that ministries of economic
d eve l o p m e n t , planning and of the economy (of
Member Stat e s ) , t h at have an inters e c t o rial vision
of deve l o p m e n t , t a ke over the OMVS re s p o n s i b i l i-
ties. The latter should then be re s p o n s i ble for the
planning and coord i n ation of actions for the deve l-
opment of wat e r, land and human re s o u rc e s , for the
fo l l ow-up of the implementation of plans, p ro-
grammes and pro j e c t s , and for the mobilization and
u t i l i z ation of funds to re a l i ze development actions
as is curre n t ly the case for this last point. In the
same way, a new unit for the planning of sub-
regional development should be cre ated within the
High Commissari at of the OMVS, to tackle all
tasks of mu l t i - s e c t o rial planning and economic
i n t egration based on hy d ra u l i c, land and human
re s o u rces of the basin. This unit should be under
the direct supervision of the High Commissioner
who would make the unit his priv i l eged instru m e n t

of advice in mat t e rs of planning and the concept of
s u b - regional deve l o p m e n t .

The most important responsibilities of this plan-
ning unit could be the fo l l ow i n g :
- p ropose more va ried mu l t i - s e c t o rial deve l o p-

ment altern at ives for the basin, f rom wh i ch the
OMVS and the Member States would ch o o s e
the one that most confo rms to the objectives of
the needs of the populations and of the inte-
grated development of the basin and Member
S t ates; for this the unit would have to collab o-
rate in a more systematic and sustained way
with national dire c t o rs of planning of member
s t at e s ;

- help to increase the know - h ow of OMVS pro-
fessionals and those of Member States on the
subject of planning, fo rmu l at i o n , fo l l ow - u p
and eva l u ation of programmes and pro j e c t s ,
and contri bute to ensuring their training in the
domains concern e d ;

- favo u ri ze the promotion of va l u ation by sur-
veyo rs and private national and sub-regi o n a l
o rga n i z ations concern e d, so that they can help
the OMVS to have a vision of their own deve-
lopment of the basin;

- i nvo l ve rive rain populations and sub-regi o-
nal and national development orga n i z at i o n s
and associations in the process of identifica-
t i o n , p l a n n i n g, fo l l ow-up and eva l u ation of
actions so that development alternatives pro-
posed are as ex t e n s ive as possible and dis-
cuss in depth the costs and advantages of the
l at t e r, as well as the ap p a rent contra d i c t o ry
uses of water (nav i gat i o n , hy d ro e l e c t ri c i t y,
irrigation, artificial swelling of rivers to sus-
tain agriculture etc.);

- d ive rsify to a maximum the bilat e ral and mu l-
t i l at e ral part n e rs and donors interested in
financing development actions of the basin,
n o t ably those of the Southern countries (Asia
and Latin A m e rica) in the fra m ewo rk of eco-
nomic and technical cooperation betwe e n
t h i rd - wo rld countries; and

- f u rther invo l ve A f rican development and
financing orga n i z ations and institutions in the
p e rs p e c t ive of the constitution of sub-regi o n a l
groups such as the CEDEAO and the A f ri c a n
D evelopment Bank (ADB), wh i ch re c e n t ly



pushed institutions and A f rican states in the
d i rection of integration and economic coope-
ration in A f ri c a .

It is understood that all the ab ove-mentioned pro-
posals include the process of identifi c at i o n , fo rmu-
l ation and implementation of IMCMZ in the zo n e s
of the delta (river mouth, coastal and marine zo n e s )
in Senegal and Mauri t a n i a , in collab o ration with
the central and regional authorities of these
Member Stat e s , and the populations concerned at
the local and village level of both countri e s .

5.  IMCMZ FINANCING IN RELATION

WITH IMWB

The fo l l owing pre - i nvestment and inve s t m e n t
a c t ivities in IMCMZ will be considered as an
integral part of those of the IMWB even if speci-
ficities exist in the two investment cat ego ri e s
wh i ch should neve rtheless be coord i n ated at
national, regional and local level to ensure a sus-
t a i n able integrated development of both coastal
and marine zo n e s , and intern ational A f ri c a n
water basins.
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Countries/coastal and
marine zones of water basins

River mouths and deltas of
the Gambia, Zambia, Nile,
Niger rivers etc. and the
corresponding coastal zones.

Coastal and delta zones 
of river.

Coastal and delta zones 
of river.

Financing organizations

National environmental action plans of
riverain countries and OIDBA
development plans should contain
evaluations fo the state of river mouths
and coastal zones of the rivers. They
should be financed by the usual
intervening organizations in the countries
concerned: World Bank, International
Development Bank, regional banks such
as the ADB, World Environment Fund
(WEF), trust funds and bilateral donors;
United Nations organizations such as
UNEP, UNDP etc.

Consultation and dialogue with the
population through training or state funds
or NGOs.

Activity in relation to IMWB

Identification of problems, planning
and capacity reinforcement.

1. Technical aspects
Evaluation of the effects of drought,
desertification and the environmental
situation; geographic information
system (GIS); observatory for the
socio-economic follow-up;
participatory rural appreciation and
rapid evaluation of the coastal
situation.

2. Institutional aspects
-Training of managers to follow the
technical aspects below (natural
resources and productive activities):
- Support to various peasant and other
organizations in following coastal and
marine evolution.
- Ensure links with the private and
public sectors.

3. Macro and sectorial policy aspects
Support of diverse aspects of policies
and for the adoption of guides in
IMCMZ to direct donors’investments
in coastal zones.

4. Public (state) administrators
Central and regional intervening
organizations.
Progressive decentralization at the
regional and local level for the
promotion of activities in coastal
zones.

A. Preinvestment activites in IMCMZ
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B. Choice of investments in the development phase of IMCMZ.

Activity in relation to IMWB

I. Infrastructure, water supply
and sanitary installations

1. Water supply and sanitary installation
(Water supply by surface or
underground water).
2. Management of industrial effluents
and solid waste.

II. Sustainable agriculture
(chemical aspects and recycling of
natural residues).

III. Management of fisheries
resources
1. Industrial fishing sector.
2. Traditional fishing sector.
3. Pisciculture.

IV. Protection/conservation of marine
biodiversity
1. Management of protected zones.
2. Habitat rehabilitation.
3. Marine biotechnology.

V. Urban planning/coast protection
1. Biological or technical solutions for
coastal erosion, sedimentation and the
rising sea level.
2. Zoning for urban sites. 

VI. Demographic tendencies 
in sensitive coastal zones
1. Acceleration of social and physical
infrastructure development to reduce
migrations.
2. Promotion of agrobusiness and other
industries by attracting private investors,
by creating free zones and increasing
employment opportunities.
3. Diverse measures/methods to space
births; family planning campaigns etc .

Countries/coastal and marine zones
of water basins

Coastal zones and villages of water
basins: Saint Louis, Lagos, Accra,
Cairo etc.
Ghana, Nigeria etc.

Coastal zones of rivers.

Senegal, Mauritania, Ghana,
Nigeria etc.
Coastal and marine zones of water
basins.
Coastal and marine zones of water
basins.

Coastal and marine zones of water
basins.

Coastal and marine zones of water
basins.

West Africa for coastal erosion and
East Africa for sedimentation.

Coastal villages.

Coastal and delta zones of water
basins.

Financing bodies

Financing via loans and bilateral
subsidies or the United Nations
(UNDP, Habitat etc.).
Financing via international or
regional loans.

Loans in agricultural development
assistance for agricultural research
(CGIAR) and NGOs.

Loans in the development of
fisheries (EU, ADB etc.) and
United Nations organizations
(FAO).
Multilateral and bilateral loans and
the United Nations (FAO).

Loans in the environment and
education.
IUCN; WWF; UNPD; UNID;
FAO.; CGIAR.

Loans in infrastructure (bilateral)
and multibilateral.
Habitat (UN).

Loans in infrastructure (bilateral
and multilateral).

Loans for infrastructure (bilateral
and multilateral).

Loans in human resources
(bilateral and multilateral) and
United Nations organizations:
WHO, UNICEF.
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Organization UNDP contribution Other donors

Before 3rd 3rd cycle Total
cycle (1981) (1982-86)

OMVS 10.0 3.3 13.3 812

OMVG 1.7 1.9 3.6 30

ABN 1.9 2.8 4.7 22

CBLT 12.3 2.0 14.3 2

OBK 3.0 2.3 5.3 2.2

Total 28.9 12.3 41.2 868.2

Source: PNUD, 1988

Activity in relation to IMWB

VII. Tourism
1. Ecotourism.

2. Traditional tourism.

VII. Alternative energy
1. Solar energy.
2. Biogas.

Countries/coastal and marine zones 
of water basins.

Specific zones of coasts and deltas of
water basins.

Riverain countries of the rivers.

Riverain countries of rivers, coastal
and delta zones where pluvial and
irrigated agriculture is practiced.

Financing bodies.

GEF (conservation of
biodiversity), IUCN, WWF,
international tour operators.
Loans in infrastructure.

Loans and subsidies of
bilateral and multilateral
institutions.

Table 1. Exterior financial assistance to OIDBA in 1986 (in millions of United States dollars).

Table 2. Distributions of allocation of external sources of financing for the realization of great
OMVS infrastructure works (March 1989).

Saudi funds for development  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .43.31

Kuwait funds for the economic development of Arab countries  . . . . . . . . . . . . . . . . . . . . . . . .31.21

Federal Republic of Germany  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31.51

Abu Dhabi funds for the economic development of Arab countries  . . . . . . . . . . . . . . . . . . . . .20.58

European Community Commission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.49

France (Main treasury and FAC)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16.90

African Developmment Bank Group (ADB, FAD, NTF)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14.93

Italy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11.67

Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8.74

OPEP funds for international development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6.32

Islamic Development Bank  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..7.43

USAID  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.80

UNDP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3.16

Total (billions CFA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228.08

Source: OMVS Magazine, May, 1990

(Cont’d)
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Diama Dam

Actual dam:

- Civil engineering  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 320 552 329

- Electromagnetic equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 076 814 979

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 397 367 308

Aftout-es-Sahel works

- Civil engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .700 911 424

- Electromagnetic equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .73 883 010

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .774 794 434

Supervision  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 812 328 829

General total *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 984 688 829

Manantali Dam (forecasts)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

- Civil engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .129 988 530 789

- Electromagnetic equipment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12 272 899 288

- Supervision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 609 153 793

- Lateral access route  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 791 465 938

- Rehousing of populations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 786 002 500

- Deforestation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 388 620 000

General total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .159 836 672 308

* To these sums should be added the sums needed for the reparation of the Faidherbe Bridge in Saint Louis, and for the
supplies of the construction site. (US$: 16,406,800, that is F CFA : 51,847,200 upon UNDP’s subsidies.

Table 3. OMVS – Costs of Diama’s and Manantali’s dams (in FCFA) in 1989.

Source: OMVS Magazine, No 1, May 1990
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Let me begin by paying tribute to the honourable
Minister of Env i ronment wh o , by example and
total commiment, contributed to the shaping and
realisation of PACSICOM and the process it has
ushered in. UNEP also wishes to express its grat-
itude to the other partner co-sponsors of PACSI-
COM (Mozambique, Finland, and UNESCO) for
the collaboration.

This unique Pa n - A f rican confe rence has the
mandate to look beyond the obvious and imme-
d i at e. Indeed our obl i gation to act is a part i c u-
larly special and important one. Having been des-
ignated a special event in the International Year
of the Ocean, PACSICOM provides a special
opportunity to discern trends, as well as to detect
signals warning us of the emerging problems of
Africa’s coastal and marine environment, to think
s e ri o u s ly and cri t i c a l ly of altern at ive solutions
and to recommend strategies for achieving solu-
tions.

Eight years ago, in 1990 to be more precise,
UNEP and its sister agencies (UNESCO, FAO,
IMO, WMO, WHO, IAEA), drew attention to the
rapid deteri o ration of the coastal areas wh i ch
threatened to cause significant harm to the mar-
ine env i ronment unless coord i n ated regional as
well as international action is taken. In order to

b ring the coastal crisis to the widest possibl e
a u d i e n c e, U N E P ’s Regional Seas Progra m m e
c o n t i nues serving as a cat a lyst in encouragi n g
s c i e n t i fic wo rk as well as regional and intern-
ational cooperation. In doing so, we continue to
provide early warnings and to get governments,
which share a common sea, to deal collectively
with their coastal and marine env i ro n m e n t a l
problems.

The PACSICOM technical workshop compo-
nent constitutes an assembly of African’s scien-
tific and technical strength on matters relating to
the marine and coastal environment. It is there-
fore our hope that your deliberations will bring
about better understanding of: i) the pre s s u re s
wh i ch have tri gge red widespread coastal
resource degradation in Africa and ii) the imper-
at ive need to ap p ly ecological ap p ro a ches in
u n d e rstanding the linkages between the dive rs e
issues of the marine env i ronment. Most impor-
tantly, this PACSICOM workshop should lead to
a better appreciation of the fact that almost all the
p ro blems of the marine env i ronment are pro b-
lems at the new interfaces or that take place
because of lack of integration between re l at e d
forces – economic, environmental and social.

Thank you for your attention and best wishes.

HALIFA DRAMMEH

Representative of the United Nations Environment Programme



Finland is a country with a long shoreline in the
Baltic Sea where the conditions are in many ways
t o t a l ly diffe rent from the A f rican coastline. But
despite these differences, there is one similarity
in both ecosystems: the sea does not re c og n i s e
n ational bord e rs. Actions taken in one country
will inev i t ably affect other countries. Even if
p rinciples of sustainable development are
adopted in one country, its results can well be
destroyed if neighbouring countries take adverse
measures. Therefore, coherence in environmental
re s e a rch , m o n i t o ring and decision-making is of
greatest importance.

The need for unified and co-ordinated cooper-
ation was the underlying motivation for Finland
to initiate a process in the Baltic Sea which was
later used as a model for international coopera-
tion in marine and coastal zone sustainab i l i t y
e l s ewh e re in the wo rl d. The Helsinki
C o m m i s s i o n , as the convention is called, u n i t e s
all countries of the Baltic Sea in an effort to direct
the results of the marine env i ronment re s e a rch
into environmental decisions. This is, in our opin-
ion, the essence of environmental management.

Thus, we are very happy to offer our support
and experience to the Mozambican Government,
as it initiates today a process, which, as a concept,
strongly resembles what Finland initiated in the
Baltic Sea. The PACSICOM process we are today
inaugurating not only aims at the development of

a cohere n t , s u s t a i n able strat egy for the A f ri c a n
coastal zo n e, but it also includes a sound long-
t e rm educational component being the cap a c i t y
building component, one of the major themes in
the process. This is ve ry mu ch in line with
Fi n l a n d ’s views. We avoid subjecting others to
re a dy-made solutions, but instead pre fer to
emphasise learning and scientific education as a
tool, first to identify problems, and then to find
their solutions. We gladly support this approach
to strengthen the capacity of env i ro n m e n t a l
research and education as being part of the PAC-
SICOM process.

E x c e l 1 e n c i e s , rep re s e n t at ives of UN, l a d i e s
and gentlemen, this moment is historical since it
is the first truly continent-wide, pan-African con-
ference aiming to explore one of the key issues of
human life. Bearing in mind that about 70% of
the wo rld population lives in the coastal zo n e
makes this event, for which we are all gathered
here, extremely important, not only from any one
country’s point of view, but globally. Finland also
highly appreciates the good cooperation between
UNESCO and UNEP, both giving their best
ex p e rtise to support this Mozambican initiat ive.
To finalise, I would like to thank you all for par-
t i c i p ating in this ex t re m e ly important eve n t
which shows well your concern for a sustainable
and integrated coastal and ocean manage m e n t
and I wish the very best success for PACSICOM.

H. E. MR. JARMO KUUTILA

Representative of the Government of Finland
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His Excellency, the embassador of Fi n l a n d,
the Assistant Dire c t o rs - G e n e ral of UNESCO,
the UNEP Rep re s e n t at ive,
the Rep re s e n t at ive of the United States in
M o z a m b i q u e,
Ladies and ge n t l e m e n ,

On behalf of Mozambique, I would fi rst like to
extand a wa rm welcome to all participants. I’m
grateful for this opportunity to share with yo u
some thoughts on sustainable coastal manage-
ment for this country as well as for the rest of
A f ri c a .

Thanks to its ge ographical situat i o n ,
Mozambique is among the most priv i l ege d
c o u n t ries in the wo rl d. It benefits from a we a l t h
of nat u ral re s o u rc e s : vast stre t ches of fe rt i l e
l a n d, a ri ch fa u n a , i m p o rtant hy d ro l ogical sites
and mineral deposits as well as an ex t e n d e d
s e a s h o re with gre at economic and env i ro n m e n-
tal potential. Ye t , p a ra d ox i c a l ly, M o z a m b i q u e
l ives in deep pove rt y. By “ p ove rt y ” we under-
s t a n d, of cours e, the a c t u a l per capita income,
rather than the potential we a l t h of the country.

Going back to our subject, i n t egrated coastal
m a n age m e n t , I would like to add a few pre l i m i-
n a ry re m a rks. Our country ’s coast – 2,700 kilo-
m e t e rs long and composed of a dive rsity of
h ab i t ats such as beach e s , c o ral re e f s , e s t u a ri e s ,
b ay s , m a n grove s , m a rine fl ats etc. – is
M o z a m b i q u e ’s most precious re s o u rc e. Fi s h i n g,
agri c u l t u re, t o u rism and fo re s t ry make up for a
l a rge share of our GNP and contri bute to the
social and economic well-being of a signifi c a n t
p e rc e n t age of the population. These re s o u rc e s ,
h oweve r, a re also Mozambique’s most vulnera-
ble ones. 

Well awa re of the importance and of the
f ragility of the coastal env i ro n m e n t , t h e

Mozambique Gove rnment has placed the inte-
grated coastal management at the top of its pri-
o rities. It is within this fra m ewo rk that we are
c u rre n t ly setting up the National Programme fo r
Coastal Management. This progra m m e, b a s e d
on inter- s e c t o ral coord i n at i o n , aims at estab-
lishing the gro u n dwo rk for sustainable coastal
d evelopment. This strat egy will include diffe r-
ent subjets such as: (i) fi s h i n g, (ii) coastal and
m a rine ecosystem manage m e n t , (iii) coastal
p re s e rvat i o n , ( iv) marine parks and (v) touri s m .
A few initiat ives have alre a dy been imple-
mented while the remaining ones are curre n t ly
being deve l o p e d.

This strat egy aims pri m a ri ly at establishing a
p o l i cy and at optimizing the use and manage-
ment of our coastal re s o u rces so as to maximize
the benefits and reduce damage to our coast. I
b e l i eve that this concern is shared equally
among all A f rican countries present here today.

I would like now to share with you some
c o n s i d e rations on the regional dimension of
i n t egrated coastal manage m e n t .

If I we re to be asked whether the
Mozambican people have a clear unders t a n d i n g
of the diffe rent phenomena wh i ch influence the
coastal system, my answer would be, without a
second of hesitat i o n , “N o”. But I believe that
the people from Mozambique are not unique in
t h at respect; the answer would cert a i n ly be
quite similar in your own countries. I hope
t h e re fo re that this confe rence will succeed in
making our people awa re of the benefi t s
b rought about by an integrated coastal manage-
m e n t .

Th e re is an A f rican proverb that says that
“ wh e re the Cre ator strives for hap p i n e s s , t h e
D evil and sorrow will bl o o m . . .” : I n d e e d, abu n-
dant nat u ral re s o u rces do not necessari ly bri n g

H. E. MR. BERNARDO FERRAZ

Minister for Coordination of Environmental Affairs, Mozambique
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p ro s p e ri t y. Furt h e rm o re, the present human suf-
fe ring and the dismal economic situation with
wh i ch we are faced today are detrimental to the
wise management of our nat u ral re s o u rc e s .
O ve r- fishing and ove r- ex p l o i t ation of the man-
grove are a s , c o ral destruction and of the inter-
d ependent ecosystems, coastal erosion etc. are
but a few examples of the dange rs facing our
coasts. 

A lot has been said alre a dy about coastal ero-
sion and defo re s t ation. But I would like to
b ri e fly remind you of the negat ive effects of
d e fo re s t at i o n , and part i c u l a rly those of the
d e a d ly fl a s h floods wh i ch take a seve re toll on
human lives and pro p e rties and gre at ly con-
t ri bute to soil erosion. 

I would also like to make a few comments
about pollution. We often think that it is the
o n ly thre at to our env i ronment. We also often
b e l i eve that our regi o n , to a large ex t e n t , is pre-
s e rve d. While it is true that some areas are quite
resistant to pollution, this re s i s t a n c e, t h o u g h ,
has its limits. When floods occur, the pesticides
and herbicides used in agri c u l t u re can cause
i rreve rs i ble damage to coastal ecosystems.

D a m age to coastal re s o u rces due to the lack
of coastal manage m e n t , the uncontrolled deve l-
opment of the tourist industry and neg l i gence in
the conservation of biodive rsity are but a few of
the many other ch a l l e n ges facing our coastal
systems today. Furt h e rm o re we must be awa re
t h at these thre ats go beyond any country ’s bor-
d e rs. Consequently, e s t ablishing a coastal man-
agement policy at the regional level is of the
utmost import a n c e. To d ay ’s wo rl dwide econ-
o my, combined with the fragility of most
A f rican countri e s ’ own economies, h ave made
this cooperation an absolute necessity. And it is
the only way that wise coastal manage m e n t
p ractices can co-exist with the maintenance of
our populat i o n s ’ m i n i mum standard of liv i n g.

I have no doubt that we all share the com-
mon ambition to come to terms with those pro b-
lems. I hope, ladies and ge n t l e m e n , t h at the sub-
ject mat t e rs studied in the next few days will
ge n e rate further discussions once this PAC S I-
COM confe rence is ove r. 

The A f rican continent is in jeopardy. Its
fauna and its ecosystems are thre atened with
extinction. It is our duty to make signifi c a n t
d i p l o m atic effo rts to fa c i l i t ate the UN’s wo rk
and help orga n i ze and execute the PAC S I C O M
p rogra m m e. 

On a more optimistic note, I would like to
point out that there is still hope for our continent,
and that this hope lies in our coasts and seas. If
we want to save Africa, it is crucial that our coasts
be managed with care and wisdom. 

This is tru e, of cours e, for countries with
access to the sea. But it is also true for land-
locked countries, for they depend just as much on
the sea as the coastal countries do. Indeed, it is up
to these inland countries to nego t i at e, push and
encourage coastal countries to take coastal man-
agement into serious consideration.

But coastal and sea management and pro t e c-
tion is also the developed countri e s ’ re s p o n s i-
b i l i t y, for they are the ones who own and con-
t rol the sophisticated equipment and sat e l l i t e s
c ap able of detecting the ships cruising in our
oceans. Our coasts, our seas are also yo u r
coasts and yo u r s e a s : Wh e re do you fish? In
wh i ch seas do your supert a n ke rs nav i gate? 

As many of you here today know, this PAC-
SICOM confe rence is a fi rst phase. Within the
n ext six months, another confe rence will take
place in Cap e t own. This confe rence will fo c u s
on A f ri c a ’s difficulties and tardiness in imple-
menting an integrated coastal management pro-
gra m m e. 

Implementing a programme re q u i res thre e
types of re s o u rc e s : t e chnical re s o u rc e s , time –
without sufficient time no programme could
ever be implemented – and, fi n a l ly, fi n a n c i a l
re s o u rces. 

The third confe re n c e, wh i ch will take place
in mid-1999 somewh e re in A f ri c a , will gat h e r
va rious banking and financial institutions as
well as inve s t o rs from the private sector, a l l
wanting to part i c i p ate in the establishment of a
coastal management fund for the next five, t e n
or fifteen ye a rs. It is important to remember that
in order for PACSICOM to become a re a l i t y, we
must make gre at effo rts to gather not only the



financial and technical means but also, a n d
most import a n t ly, the p o l i t i c a l will. 

Wh at ’s at stake here today is our surv iva l .
This is true not only for us, Africans, but also for
the non-Africans who utilize the resources from
Africa just as we, Africans, utilize resources from
E u ro p e, A m e rica and A s i a .

PACSCICOM will fo rce us to think, to dis-
c u s s , and possibly to argue over subjects. Yet it

is imperat ive that we re a ch an agreement on
A f rican coastal and marine management. We
must convince our politicians and our citize n s .
We must convince yo u , the possessors of the
financial and technical means and know - h ow,
to help us save A f ri c a .

M a ny say that A f rica is the cradle of human-
i t y. Let us make sure that it doesn’t become its
grave. 
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H o n o u rable Ministers , Distinguished Delegat e s ,
Ladies and Gentlemen,

Let me first of all say how happy I am to be
here in Maputo, the heart of Mozambique, with
its serene and beautiful surroundings. Before say-
ing anything on the topic of the Conference, it is
my pleasant duty to welcome and thank you all
on behalf of the Director-General of UNESCO,
M r. Fe d e rico Mayo r, fo r, h aving come from all
p a rts of A f rica to this important meeting. Yo u r
p resence here, distinguished delegat e s , b e a rs
ample testimony to the importance wh i ch yo u r
G ove rnments at t a ch to this Pa n - A f ri c a n
C o n fe rence on Sustainable Integrated Coastal
M a n agement and, b eyond this, to the intern a-
tional cooperation in the framework provided by
UNESCO and its sister organizations in the UN
System.

The origin of the idea of PACSICOM is actu-
ally rooted in the initiative taken by the Member
States of Africa starting with a series of national
efforts which culminated in 1989 with the adop-
tion of the United Nations New Agenda for the
Development of Africa (UN-NADAF). This was
fo l l owed by the historic Tre aty on the A f ri c a n
Economic Community (AEC) adopted by the
heads of Gove rnments at the Intergove rn m e n t a l
Conference held in Abuja in Nigeria in 1991. The
Abuja Treaty was a turning point in the history of
the continent towa rds “self deve l o p m e n t ” in all
s p h e res of human activities. The tre at y, wh i l e
adopting a comprehensive programme of action,
stresses, among other things, the need to under-
t a ke, and I quote, “the necessary measures to
a c c e l e rate the re fo rms and innovat ive pro c e s s
leading to ecologically rational and economically
sound and socially acceptable development poli-
cies and progra m m e s ” , at the nat i o n a l , regi o n a l
and continental levels. To put it in another way,
i n t egration of the env i ronment into all deve l o p-

ment processes was upheld from the very begin-
ning in the Abuja Treaty in order to achieve sus-
tainable economic development, as well as social
goals.

UNESCO, as you are aware, is responsible for
d evelopment of human re s o u rces and cap a c i t y
building in the field of education, science, culture
and commu n i c ation. The commitment of
UNESCO to the development of A f rica is best
reflected in the statement of our Director-General
Mr. Federico Mayor at the high level segment of
ECOSOC held in 1995 in Geneva in his role as
Chair of the working group on Social and Human
Development and through his active participation
in other wo rking groups. Within the context of
the coastal and marine regi m e, the mandat o ry
functions of UNESCO have evo l ved over the
ye a rs to ke ep pace with contempora ry deve l o p-
ments. As a consequence, UNESCO houses sev-
eral intergovernmental programmes, such as the
I n t e rgove rnmental Oceanographic Commission,
the Intern ational Coord i n ation Council of the
Man and Biosphere Programme, the International
G e o l ogical Corre l ation Progra m m e, the Inter-
national Hydrological Programme and the Inter-
n ational Council for the Programme on Man-
agement of Social Tra n s fo rm ations. Th e
UNESCO Sectors of Culture, C o m mu n i c at i o n
and Education have played key roles in all these
a reas. It was at the initiat ive of the A f ri c a n
Member States that the General Confe rence of
UNESCO re c e n t ly committed the Orga n i z at i o n
to draw-up a comprehensive strategy for the sus-
tainable development of the coastal environment,
in particular by convening the Pa n - A f ri c a n
C o n fe rence on Sustainable Integrated Coastal
Management.

The theme of integrated coastal zone manage-
ment was chosen because it is of widespre a d
importance and hence a conference dealing with

MAURIZIO IACCARINO

Assistant Director-General for Natural Sciences, UNESCO



IOC Workshop Report No. 165
Annex I—page 318

this matter was long ove rd u e. As you cert a i n ly
are aware, of the total 53 states of Africa, no less
than 38 are maritime nations, whose economy is
l i n ked to coastal and marine re s o u rces and the
e nv i ronment. In fa c t , of the total population of
750 millions recorded in 1995 for the whole of
Africa, about 570 million inhabit the coastal and
island states. This rep resents about 77% of the
total population. Many of the capital cities and
urbanized centres are located in the coastal areas;
m o re ove r, m i gration towa rds the coast is an
active process. This is driven by population den-
sity leading to soil exhaustion. Under- and unem-
p l oyment are major fa c t o rs affecting the deci-
sions of A f ricans to emigrate within and acro s s
national frontiers in search of a livelihood.

The tendency for populations to concentrate in
coastal areas places increasing demands for space
and, as a consequence, results in pressure on the
s c a rce and fragile re s o u rces of the coastal
regions. The total population in coastal urban
centers, which excludes the majority of the pop-
ulation still living in coastal rural areas, account
for more than 110 million; this fi g u re will
increase in the future since the projected popula-
tion for the whole of Africa for 2025 is estimated
to become over 1.5 billion.

Let me now say a wo rd about integrat e d
coastal zone management.

The coastal zo n e s , as we all know, a re an
important national asset of great economic value
to a country. Unlike the terre s t rial systems, t h e
coastal zones rep resent a highly dynamic env i-
ronment, and are often endowed with some of the
most important resources having great marginal
benefits, such as beaches suitable for recreation,
marine parks, and a variety of natural resources
t h at are fragile and sensitive. For ex a m p l e, t h e
beautiful coral reefs living in pristine env i ro n-
ment are economically important from the view-
point of both fi s h e ries and the tourist industry.
This is true also for the coastal vegetation, which
acts as a defense against the fo rces of the sea,
where it is in dynamic equilibrium with the con-
stantly interacting physical forces. Further, what
happens in the hinterland as a result of increasing
human activities encompassing agri c u l t u re,
deforestation, industrial and domestic operations,

is bound to affect the coastal areas and their valu-
able environment.

Th e re are yet other aspects that we need to
c o n s i d e r, and these include the cultural dimen-
sions of integrated coastal zone development and
the pre s e rvation of social values invo l ved with
the great ethnic diversity in Africa along with the
question of maintaining continuity within
change. Though poverty and the necessity of life
within a subsistence economy is a major cause of
e nv i ronmental degra d ation in A f ri c a , we mu s t
keep in mind that economic criteria alone cannot
provide any guarantee for human dignity and val-
ues. Thus, there is obviously the need for balance
in the use of the coastal env i ronment and its
resources on one hand, and respect for the closely
interwoven social, economic, and cultural aspects
on the other. Finally, there is also the question of
facing the task of ensuring the rights of future
generations with equity and justice. It is our ethi-
cal duty that the unborn should not be deprived of
the Earth’s resources.

It is therefore necessary that all development
programmes adopt a holistic approach in order to
a ch i eve sustainable development. We are now
l e a rning about the new trends and are trying to
balance the mu l t i faceted aspects of complex
coastal issues involving the interests of many sec-
t o rs. One thing is becoming crystal clear fro m
experiments undertaken in the developed world:
it is that the traditional sectoral and fragmentary
approach is no longer considered valid today. A
new paradigm is emerging to reconcile different
interests. In my view the greatest challenge fac-
ing this conference, is how to propose a formula
t h at would allow a balanced use of the coastal
zo n e s , and at the some time minimize confl i c t s
amongst the stakeholders.

Distinguished Delegat e s , I am not going to
indulge myself in the question of environmental,
c u l t u ra l , social and economic connections, a n d
how they are irretrievably linked to each other. I
have no doubt that our distinguished participants
will define these links in a ve ry candid manner
and in a way that is most appropriate for Africa.
One thing, however, I wish to dwell upon, since it
c o n c e rns wh at I call the fundamental pro bl e m
facing most developing countries today and
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African states in particular. I refer to the impor-
tance of info rm ation in all domains of nat i o n a l
policy. We cannot have sustainable development
unless all concerned people are fully invo l ve d.
This is re l ated to wh at we alre a dy know ab o u t
“ p o l i cy”. Po l i c i e s , whether re l ating to the env i-
ro n m e n t , i n d u s t ry, or re s o u rc e s , a re deve l o p e d
and followed by governments in response to a set
of perc e ived pro blems. Implementation is actu-
ally the process of transferring policy decisions
into action. Management, however, is the actual
c o n t rol exe rted over people, a c t ivities and
resources. The main cause of policy failures that
we see in many developing countries is due to
i n fo rm ation fa i l u re. The strength of a policy to
my mind lies in the ava i l ability of accurat e,
authentic and valid scientific and socio-economic
i n fo rm ation and data about the issues that are
under consideration.

For development to be sustainable there is an
immediate need to enhance capacity building in
all areas relevant to sustainable integrated coastal
zone management. “ C apacity Building” is a
catchword used to help describe requirements for
executing projected activities. It encompasses
three important components:
(i) human resources development;
(ii) institutional infrastructure and 
(iii) policy instruments.
Po l i cy instruments should be developed at the
highest governmental level in response to a set of
p e rc e ived objectives to guide all operat i o n s
toward achievement of the stated goal. However,
if we remove human resources development and
i n f ra s t ru c t u re from the context of “ c ap a c i t y
building”, then the whole fabric of national plan-
ning is bound to collapse sooner or lat e r.
Environmental considerations are also important
s i n c e, as observed in many OECD Member
C o u n t ri e s , in order that integrated coastal zo n e
m a n agement can be re a l i s e d, i n t e rd i s c i p l i n a ry
information is fundamental. This includes infor-
m ation re q u i red for identifi c ation of pro bl e m s
and possible solutions.

I m p roving scientific understanding of the
interactions between natural systems and coastal
p rocesses is essential for conservation and fo r
ameliorating effects. Inadequate information and

s c i e n t i fic understanding can result in seri o u s
environmental degradation. Ecological data will
be needed in making decisions concern i n g
re s o u rce allocat i o n , i n cluding baseline info rm-
ation and data about the coastal pro c e s s e s , t h e
nature of the resources and the size and physical
limits of those re s o u rces. Info rm ation is also
needed to solve disputes amongst the stakehold-
e rs. Ecological and interd i s c i p l i n a ry scientifi c
research needs to be oriented towards new find-
ings about the economic and judicial use of
re s o u rces. This will include identifi c ation and
e s t i m ation of the economic potential of
resources, as well as formulation of management
priorities for developing strategies.

Let me now say how UNESCO has organized
its activities to add ress coastal issues in all its
m a ny dimensions through its va rious pro-
grammes.

UNESCO has developed during the Wo rl d
Decade for Cultural Development and within its
programme on Coastal Zones and Small Islands,
methods and tools for integrating cultural consid-
e rations in development planning and coastal
management. One important aspect of interest to
coastal states of Africa is “tourism” which, in the
coming century is going to be among the most
important of leisure activities and a source of rev-
enues to many coastal and island states. But there
a re many issues associated with this fo rm of
d eve l o p m e n t , e s p e c i a l ly inap p ro p ri ate deve l o p-
ment and social disruption. If required, UNESCO
will be re a dy to put this know l e d ge at the dis-
posal of all Member States and institutions wish-
ing to ensure that development effo rts cre at e
conditions for sustainable development rooted in
the realities and aspirations of the people.

Within the Sector of Social and Human
S c i e n c e s , and through its MOST progra m m e,
UNESCO has been involved in many activities,
i n cluding mu l t i c u l t u ra l i s m , urban deve l o p m e n t ,
poverty eradication and youth-centred planning.
UNESCO also established a Chair on “Man and
Environment” as part of the UNITWIN-Southern
A f rican netwo rk at the Eduardo Mondlane
U n ive rsity in Maputo and another one on
“ Fo rced Migrat i o n ” at Moi Unive rs i t y, E l d o re f,
in Kenya. As part of this programme three addi-
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tional chairs are now being considered for other
parts of A f ri c a , t wo on Inter- c u l t u ral Sciences at
L egon Unive rsity in Ghana and at the Unive rs i t é
d’Abidjan in Côte d’Ivo i re and a third on
Tra n s p o rt and Development at the Unive rsity of
D a k a r, in Senegal. A further Chair in marine sci-
ences is also planned for the Eduardo Mondlane
U n ive rsity in Maputo under the sponsorship of
the Intergove rnmental Oceanographic Commis-
sion of UNESCO.

In the Education Sector, UNESCO has been
requested to help developing countries with
m o d e rn curricula in “ e nv i ronmental education “
as well as in marine sciences at the school and
higher levels. The Commu n i c ation Sector has
been invo l ved in developing curricula and tra i n-
ing programmes in commu n i c ation media that
can be launched in addition to the production and
d i s s e m i n ation of media programmes as part of
i n t egrated coastal manage m e n t .

The coastal and island states of A f rica are
a c t ive ly invo l ved in the intergove rnmental and
i n t e rn ational programmes in the Science Sector
of UNESCO including those on coastal oceanog-
rap hy, ge o l ogy, water re s o u rces and Man and
B i o s p h e re. The programmes of the Inter-
gove rnmental Oceanographic Commission are
based on pri o rity needs of coastal states and are
executed through its regional committees
(IOCINCWIO and IOCEA) in the East A f ri c a
and West A f rican Sub-regi o n s .

Ap a rt from establishment of a regional info r-
m ation netwo rk in the East A f rican Sub-regi o n ,
R E C O S C I X , with the support of Belgium and
SAREC of Swe d e n , the Intergove rn m e n t a l
O c e a n ographic Commission has long been
i nvo l ved in training and educational activ i t i e s .
Of interest to coastal states are the progra m m e s
on the monitoring of marine pollution, on mari n e
s c i e n c e s , o b s e rvations for integrated coastal are a
m a n age m e n t , ocean science in re l ation to liv i n g
and non-living re s o u rc e s , the Global Ocean

O b s e rving System (GOOS) and oceanograp h i c
i n fo rm ation and data ex ch a n ge. The Unit on
Coastal Zones and Small Islands is invo l ved in
s eve ral pilot projects in A f ri c a .

The Intern ational Geological Corre l at i o n
P rogramme is executing 8 projects in coastal
S t ates in A f rica. The Intern ational Hydro l ogi c a l
P rogramme carries out activities on river fl ow
regimes as part of the FRIENDS progra m m e, t h e
hy d ro l ogy of the Humid Tropics Programme in
We s t e rn and Eastern A f ri c a , t ogether with the
Wadi Hydro l ogy Programme in North A f ri c a .
R egional post-gra d u ate courses in hy d ro l ogy
h ave re c e n t ly been held in Burkina Fa s o , D a r- e s -
Salaam and Cairo. The A f rican A s s o c i ation of
H y d ro l ogists based in Benin, has been estab-
l i s h e d.

The Man and Biosphere Programme estab-
lished 39 Biosphere Reserves in 19 coastal stat e s
of A f rica. In add i t i o n , 7 projects are being imp-
lemented with the support of donor countri e s ,
s u ch as Germ a ny, N o r way and the Netherl a n d s
in diffe rent countries in A f ri c a .

I know that many gove rnments have alre a dy
embarked on coastal area planning and have pro-
mu l gated reg u l at o ry acts and measures to deal
with env i ronmental issues. This indeed is ve ry
encouraging. You will agree with me that all the
ab ove-mentioned programmes and activ i t i e s
u n d e rt a ken by UNESCO are fundamentally
important in order to lay the foundation for pro-
duction of accurate information and data relating
to the problems of integrated coastal zone man-
agement. These actions are undert a ken both on
land and sea, thereby assisting the national deci-
sion-making process in choosing amongst avail-
able re s o u rc e s , as well as in add ressing va ri o u s
aspects of coastal problems and issues. The pro-
grammes also assist in reformulation and harmo-
nization of policies, legislation and other related
m at t e rs for sustainable development of coastal
Africa in the letter and spirit of the Ajuba Treaty.
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Role of UNESCO sectors and IOC in strengthening capacity support of integrated coastal 
management in Africa
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H o n o u rable Minister, Distinguished rep re s e n t a-
t ives of the United Nations Educat i o n a l ,
S c i e n t i fic and Cultural Orga n i z at i o n , D e a r
Delegates, Ladies and Gentlemen:

It is a great honour for me to have been invited to
address you on issues related to sustainable inte-
grated coastal management and the input that
ge o l ogical sciences can make in sustainabl e
d evelopment and env i ronmental protection. Th e
e a rth sciences are key ingredients in such sus-
tainable development and environmental protec-
tion, and must be an integral part of any planning.

G e o l ogical conditions influence to a gre at
d egree eve ry aspect of the env i ronment on the sur-
face of the eart h , i n cluding the oceans, land degra-
d at i o n ,d e s e rt i fi c at i o n , n at u ral back ground levels of
elements and the tra n s p o rt ation and tra n s fo rm at i o n
of pollutants in the ground are only a few ex a m-
ples. In the light of sustainable deve l o p m e n t ,
k n ow l e d ge from the earth sciences must there fo re
be integrated into all tech n o l ogical planning to
avoid env i ronmental and economic disasters. In
p a rticular in the use of nat u ral re s o u rc e s , n ew and
i m p roved tech n o l ogies with reduced negat ive env i-
ronmental impacts are re q u i re d. The incre a s i n g
wo rld populat i o n , coupled with the eve r- grow i n g
demand for better quality of life for all people, p u t
an enormous strain on our limited re s o u rces. Th e re
must be a vast development of the Eart h ’s
re s o u rces of all types, if there are to be hope and
p rospects for future ge n e rations. On the other hand,
d evelopment that cannot be sustained in the long
ru n , s u ch as the uncontrolled use of fi n i t e
re s o u rc e s , cannot be tolerat e d. Sustainable deve l-
opment and env i ronmental protection for our
s p h e re of life, wh i ch is so far limited to this planet,
has there fo re become an absolute mu s t .

Life on Earth has existed for millions of years,
and, although natural catastrophes occurred fre-

q u e n t ly throughout Eart h ’s history, l i fe neve r
became totally extinct. Those species that sur-
v ive d, a d apted to the fl u c t u ations in the ecosys-
tem and adva n c e d. This includes our ow n
species Homo Sapiens. N eve rt h e l e s s , t h e
ch a n ges that have occurred in the last 100 ye a rs ,
and wh i ch are set to continue well into the nex t
m i l l e n n i u m , h ave never befo re been faced by
human society on such a large scale. We have
d eveloped nu m e rous systems to support human
l i fe on Earth; howeve r, m a ny of them are not
s u s t a i n abl e, and some even have the potential to
d e s t roy ours e l ves and others. In the ge o l ogi c a l
p a s t , ch a n ges in ecosystems we re dominated by
the Eart h ’s own dynamics. To d ay such ch a n ge s
a re brought about and dominated by human
a c t iv i t y, with all its positive and negat ive
impacts. It is there fo re clear that never befo re in
human history has the wise use of re s o u rc e s ,
s u ch as land, e n e rgy, wat e r, soils and minera l s ,
been so important at the centre of planning pro-
cesses. We must also learn to re d u c e, use and
m a n age our waste products more care f u l ly.

The oceans and the coastal zone play a promi-
nent role in the development of nations and
n ational economies and have a growing impor-
tance for the future survival of mankind. While
the historic importance is in the linking of differ-
ent cultures using the oceans as a means of trans-
port and trade, the future importance lies in the
s u s t a i n able harvesting of the ri ch mari n e
resources. As a consequence, a large proportion
of the world’s population already lives in coastal
areas, thereby creating a strain on coastal ecosys-
tems. All this has been recognized by the fact that
the United Nations decl a red 1998 the
“ I n t e rn ational Year of the Ocean” and it is also
reflected in the theme of the world exposition in
L i s b o n , Po rt u ga l , wh i ch is “ The Oceans: O u r
H e ri t age for the Future ” .

H. E. MR. ANDIBA TOIVO YA TOIVO

Minister of Mines and Energy, Republic of Namibia
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Let me now come to Namibia. Namibia’s
e c o n o my rests on four pillars , n a m e ly mining,
fi s h e ri e s , t o u rism and agri c u l t u re. These fo u r
s e c t o rs , as you can imagi n e, do not always co-
exist hap p i ly, but are in competition. To com-
p l i c ate mat t e rs furt h e r, Namibia has a fragi l e
e c o l ogy, d e rived from her ex t re m e ly arid cl i-
m atic condition, and this makes each and eve ry
p a rticipant in the ecosystem compete fo r
re s o u rces. The Namibian coastal zo n e, wh i ch
s t ra ddles the South Atlantic Ocean for almost
1,500 kilometers , is entire ly made up of the
Namib Desert. Neve rt h e l e s s , it is home to many
people and to a number of economic activ i t i e s .
On land, we have, f rom north to south, t h e
t owns of Swa ko p mu n d, Walvis Bay, L ü d e ri t z
and Ora n j e mu n d. Swa ko p mund is one of the
c e n t res of touri s m , while Walvis Bay is our
major port and the centre of the fishing indus-
t ry. Lüderitz  plays a role as a harbour and fo r
the fishing industry, it is also the centre of the
Namibian lobster industry. Lüderitz furt h e r-
m o re is significant for the marine diamond
i n d u s t ry. Ora n j e mund is the big centre of the
Namibian diamond industry. Large parts of the
e n t i re coastal area are used for diamond mining
and salt production. Deposits of other minera l s
a re know n , but are curre n t ly not exploited or
o n ly exploited on a small scale. Walvis Bay,
l o c ated in the central part of the coast and
s t rat egi c a l ly well linked to the interi o r, is a
major centre for growth and development of
i n d u s t ry, wh i ch has been re c og n i zed by the
Namibian Gove rnment when an ex p o rt - p ro c e s s-
ing zone was pro claimed here. Howeve r, t h e
coastal area with its untold nat u ral beauty
d e rived from the incre d i ble contrast of a land-
s c ap e, wh e re a desert meets the sea, is also a
major at t raction for the tourist industry and
local re c re ation alike. The Atlantic Ocean off
the Namibian coast hosts the ri chest diamond
d eposits identified on the seabed so fa r. It is
also host to one of the ri chest fishing grounds in
the wo rl d, based on the nu t ri e n t - ri ch Benguela
C u rrent. The off s h o re ge o l ogy is promising as
far as the potential for hy d rocarbon ex p l o rat i o n
is concern e d, and a ri ch gas fi e l d, the Ku d u
fi e l d, has been discove re d.

The marine diamond operations wh i ch take
place in Namibian wat e rs are unique, and meth-
ods employed are curre n t ly not applied any-
wh e re else in the wo rld to such an extent as in
Namibia. As early as during the German colo-
nial peri o d, the potential for diamonds on the
sea floor was re c og n i ze d. Mining rights we re
then given to a colonial company, but due to the
t e chnical diffi c u l t i e s , n o b o dy even attempted to
re c over any stones from below the sea. In 1961,
mining of shallow marine deposits was initiat e d.
A fleet of four barges and support craft wo rke d
for seve ral ye a rs , b e fo re the aging fleet wa s
replaced by a more modern mining barge and a
sampling vessel. Neve rt h e l e s s , mining effo rt s
ceased in 1971, due to the depletion of re s e rve s .
Mining interests thereafter concentrated on the
d e eper wat e rs. Between 1970 and 1983 mari n e
ex p l o ration and prospecting established a low -
grade but large diamond deposit on the conti-
nental shelf off Namibia. Since the water dep t h s ,
in wh i ch this deposit was fo u n d, we re mu ch
gre ater than was hitherto ex p e ri e n c e d, the tech-
niques used in the shallow water we re totally
i n ap p ro p ri ate and new methods and equipment
had to be deve l o p e d. This was pioneered by the
c o m p a ny of Deb e e rs Mari n e, who began pro-
ducing significant quantities of diamonds fro m
the deeper water deposits at about 1991.

To d ay, o ff s h o re mining is carried out by a
number of companies, with Deb e e rs Marine still
p l aying a ve ry significant ro l e. Let me there fo re
explain their operations as an ex a m p l e. Deb e e rs
M a rine carries out a deep water ex p l o ration pro-
gra m m e, wh i ch aims at understanding the ge o l-
ogy of seabed deposits. The technical info rm a-
tion is collected by means of side-scan sonar,
s e i s m i c s , c o ring and grab sampling. A ve s s e l
has been especially equipped for that purp o s e.
M aps of the seabed are produced and analy ze d
to select areas for sampling, wh i ch is conducted
by another vessel. This vessel takes pre c i s e ly
l o c ated samples, using two airlift drill dev i c e s ,
on a ve ry wide gri d. Established areas of inter-
est are then fo l l owed up with more detailed
m apping and sampling. Samples are pro c e s s e d
ab o a rd the ve s s e l , c o n c e n t rat e d, and sent to a
ge o l ogical lab o rat o ry. Vessel positions are accu-



rat e ly re c o rded using a global positioning sys-
tem. The collected data are pro c e s s e d, a n a ly ze d
and eva l u ated to establish estimates of ore
re s e rves in order to produce ge o l ogical map s
upon wh i ch mining operations can be planned.
S u b s e q u e n t ly, t wo mining methods are
e m p l oyed for the production stage, n a m e ly the
h o ri zontal and ve rtical techniques. The hori zo n-
tal technique invo l ves a seabed crawler operat e d
f rom a vessel. It ach i eves precise cove rage of
the area to be mined and utilizes an airlift suc-
tion box as the mining tool. The crawler unit is
p owe red by an umbilical cable and delive rs dia-
m o n d - b e a ring gravel to the vessel through fl ex-
i ble hoses. The ve rtical technique uses a large
diameter drill head mounted on a steel pipe dri l l
s t ri n g, wh i ch re c ove rs diamonds from the
s e abed in a systematic pat t e rn over a mining
bl o ck. Mat e rial loosened by the drill head is
lifted to the surface via a steel pipe onto the ve s-
sel. Each vessel is equipped with a conve n t i o n a l
diamond tre atment and re c ove ry plant. A fi n a l
c o n c e n t rate is automat i c a l ly sealed and fl ow n
for final hand-sorting to a sorthouse on shore.
C u rre n t ly, some 30% of the total Namibian dia-
mond production is derived from marine opera-
t i o n s , a fi g u re wh i ch is defi n i t e ly going to
i n c rease in the future.

As explained befo re, diamond mining,
although of extreme importance to the Namibian
economy, is not at all the only economic activity
that takes place in the coastal zone. Since we are
talking about sustainable development and man-

age m e n t , the sectors of fishing and touri s m
become important, since mining – by definition –
is not sustainable in the sustainable development,
even if it is strategically used to kick-start other
developments. Geological sciences are therefore
required in our development strategies to assure
first of all the reasonable exploitation of marine
and coastal mineral deposits so that the maxi-
mum life of a mine is assured without any over-
mining taking place. A maximum benefit fro m
the ex p l o i t ation of mineral re s o u rces is thereby
a s s u red for all stake h o l d e rs , i n cluding the stat e
and its receiver of revenue. Geological sciences
are also required to create a sustainable co-exis-
tence of sectors, such as for example Namibia’s
marine diamond industry and Namibia’s fishing
industry. While these two sectors do not compete
for the same resource, the area of activity is the
same and the re s p e c t ive activities the re s o u rc e s
which the competitors exploit. Only an integrated
m a n agement ap p ro a ch can be used to find a
solution in such a situation. Last, but not least,
ge o l ogical sciences are indispensable for mini-
mizing the env i ronmental impacts of our eco-
nomic activities and are instrumental for deve l-
oping remedies for damages that have alre a dy
o c c u rred or are unavo i d abl e. UNESCO has
re a l i zed this important role of ge o l ogical sci-
ences and there fo re has orga n i zed this wo rk-
shop. I hope that my deliberat i o n s , i n cl u d i n g
the unique example of marine diamond mining
f rom my own country Namibia, h ave been stim-
u l ating and set.
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1.  IN T R O D U C T I O N

1. The fi rst segment of the Pa n - A f ri c a n
C o n fe rence on Sustainable Integrated Coastal
M a n agement (PACSICOM) was a set of fo u r
wo rk s h o p s , held from 18 to 20 Ju ly. All of the
wo rkshops add ressed the master theme of
S u s t a i n able Integrated Coastal Manage m e n t
(SICOM). Specially, the wo rkshops dealt with
the fo l l owing subthemes:
- Subtheme 1: D ata for SICOM and Global

Ocean Observing System for SICOM in
A f rica (GOOS A f rica) (Wo rkshop 1) 

- Subtheme 2: Water Resources and SICOM
and Enhancement of SICOM in A f ri c a
t h rough Management of Dra i n age Basin
H y d ro l ogy (Wo rkshop 2)

- Subtheme 3: C apacity Building fo r
S I C O M : C o m mu n i c at i o n , E d u c ation and
P u blic Awa re n e s s :
- C apacity Building for SICOM in

A f ri c a : N ational and Regi o n a l
C apacities (Wo rkshop 3)

- C apacity Building for SICOM: Th e
Role of Education and Commu n i c at i o n
for SICOM (Wo rkshop 3)

- Po l i cy and Planning for Integrat e d
Coastal A rea Management (FAO, w i t h
Wo rkshop 3)

- Subtheme 4: E a rth Resources and SICOM:
G e o l ogical Back ground for SICOM
( Wo rkshop 4)

2.  Fo l l owing is a joint rep o rt of the four wo rk-
shops. It was produced by fi rst combining the
s ep a rate rep o rts of the individual wo rk s h o p s .
The resulting document was then tabled for dis-
cussion at a joint session of all wo rkshops to
p roduce this rep o rt. It is intended for consider-
ation by the Cross-Cutting Wo rkshop as a wo rk-
ing document for the second segment of PAC-
S I C O M , the Ministerial Confe re n c e.

2.  SU B T H E M E 1: DATA F O R S I C O M

Global Ocean Observing System for SICOM 
in A f rica (GOOS-AFRICA)

A.  Introduction 
3. The sustainable management of the mari n e
e nv i ronment in coastal seas eve ry wh e re
re q u i res info rm ation based on data obtained by
n ational operational oceanographic and mari n e
m e t e o ro l ogical observing systems. The demand
for this info rm ation has increased re c e n t ly
because of the increase in national juri s d i c t i o n
over re s o u rces in Excl u s ive Economic Zones,
and because of the pre s s u res placed on coastal
seas by growing populations and increased pol-
lution from land. This is part i c u l a rly import a n t
to A f ri c a , bounded as it is by the Atlantic and
Indian Oceans and the Mediterranean and Red
S e a s .

B. The Global Ocean Observing System
(GOOS)
4.  GOOS was called for by A genda 21 to aid in
s u s t a i n able management of seas and oceans. It
p rovides a unified global netwo rk to systemat i-
c a l ly acquire, i n t egrate and distri bute ocean
o b s e rvat i o n s , and to ge n e rate analy s e s , fo re-
casts and other useful products designed for the
b e n e fit of a wide user commu n i t y. It is analo-
gous to the Wo rld We ather Wat ch that under-
pins all we ather fo re c a s t s , in re lying on cooper-
ation between neighboring countries in the
collection and ex ch a n ge of pertinent data. Th e
Tropical A t m o s p h e re Ocean array of bu oys in
the equat o rial Pa c i fi c, wh i ch is used to collect
the data underpinning fo recasts of El Niño
eve n t s , is an example of an operational ocean
o b s e rving system that is part of GOOS. GOOS
fa c i l i t at e s : d ata collection; data and info rm at i o n
m a n agement; data analy s i s , p rep a ration and
d i s s e m i n ation of products; nu m e rical modeling
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and fo recasting; and the tra i n i n g, t e ch n i c a l
assistance and tech n o l ogy tra n s fer needed to
build the capacity of all countries to both con-
t ri bute to and benefit from GOOS. Benefi t s
i n clude improvements in: (i) wa rnings of
s t o rm s , high wave s , and surges; (ii) manage-
ment of ports and harbors; (iii) off s h o re design
and operations; (iv) ship routing; (v) safety and
health in marine re c re ation; (vi) detection of
poor water quality; (vii) managing fi s h e ries and
m a ri c u l t u re; (viii) wa rnings of droughts and
floods; and (ix) prep a redness for disease out-
b reaks. Each of these will contri bute to effe c-
t ive and sustainable management in the coastal
zo n e.
5. The operational oceanographic and mari n e
m e t e o ro l ogical measurements made in GOOS
should be systemat i c, ro u t i n e, sustained for the
long term , re l evant to users ’n e e d s , high quality,
c o s t - e ffe c t ive, and ava i l able in a timely manner.
Th ey are designed so as to prov i d e : (i) accurat e
d e s c riptions of the present state of the sea and
its contents, i n cluding contaminants and liv i n g
re s o u rces; (ii) continuous fo recasts of the
f u t u re condition of the sea and its contents fo r
as far ahead as possible; and (iii) long term dat a
sets showing trends and ch a n ges including the
e ffect of the ocean on cl i m ate and of cl i m at e
ch a n ge on coastal seas.

C.  Info rm ation needs in A f ri c a

6. For A f rican countries to contri bute to and
b e n e fit from GOOS re q u i res deve l o p i n g
n ational know l e d ge, u n d e rstanding and pre d i c-
tion. Know l e d ge comes from observ i n g
o c e a n ographic and marine meteoro l ogical phe-
n o m e n a , and implies the need for data acquisi-
tion systems. Understanding comes from study-
ing the processes that cause these phenomena,
and implies the existence of a skilled wo rk-
fo rc e. Prediction comes about by using know l-
e d ge and understanding to fo recast outcomes,
and implies access to ap p ro p ri ate computing
and commu n i c ation facilities and an ap p ro p ri-
ate skills base.
7. The ocean knows no political boundari e s .
Single ocean current ecosystems, l i ke those of

the Benguela Current of South A f ri c a , N a m i b i a
and A n go l a , c rosses seve ral bord e rs .
R e c ognizing the temporal and spatial scale of
these connections leads to the re c ognition that
regional programmes and netwo rks of data col-
lection and ex ch a n ge are re q u i red; the whole is
gre ater than the sum of its part s .

Th e re is also a land connection. Runoff fro m
major rive rs carries excess nu t rients from fa rm s
in the hinterl a n d, disturbing coastal ecosys-
t e m s .

D.  Recommendat i o n s

8. For GOOS to meet coastal needs in A f ri c a
re q u i res as a fi rst step organizing nat i o n a l
GOOS coord i n ating committees to improve the
e ffe c t iveness of the national institutional infra s-
t ru c t u re in support of operational oceanograp hy
and marine meteoro l ogy. The national commit-
tees would be expected to:
i)  D e t e rmine user needs and specify the dat a

and products re q u i red to satisfy those
n e e d s ;

ii) Identify and wo rk to improve ex i s t i n g
n ational cap ab i l i t i e s , i n cluding human
skills and ava i l able tech n o l ogy ;

iii) Identify gaps in those cap ab i l i t i e s , i n cl u-
ding inadequacies in present observing and
d ata management systems, and wo rk to
c o rrect them, focussing (a) on training and
p ractical assistance re l ated to meeting
u s e rs ’ needs in the coastal zo n e, and (b) on
fo rmu l ating plans to fill gap s ;

iv) Pay special attention to exploiting the
o p p o rtunities offe red by the incre a s i n g
number and va riety of observations of the
coastal zone from space sat e l l i t e s ;

v) P romote commu n i c ation between mari n e
scientists and coastal manage rs through the
d evelopment of nat i o n a l , regional and glo-
bal electronic netwo rk i n g ;

v i ) P romote the design and implementation of
regi o n a l ly coord i n ated strat egies for dat a
a c q u i s i t i o n , i n t egrat i o n , synthesis and dis-
s e m i n ation of products to improve coastal
zone assessment, and the fo recasting and
p rediction of env i ronmental ch a n ge ;
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v i i ) D evelop regional pilot projects to demons-
t rate the usefulness of the GOOS system in
the coastal zones of A f ri c a , and encourage
A f rican part i c i p ation in ongoing GOOS
pilot pro j e c t s ;

viii) Eva l u ate costs and benefits as the basis fo r
p e rsuading gove rn m e n t s , donor age n c i e s
and the private sector to support a dat a
acquisition programme and associat e d
c apacity bu i l d i n g ;

9.  The second urgent step re q u i res inve s t m e n t
in the fo l l owing top pri o rity activities to sup-
p o rt sustainable integrated coastal manage-
m e n t :
i) To fo rm an A f rica-wide netwo rk of

N ational Ocean Data Centres that are pro-
p e rly equipped and staffed by trained per-
s o n n e l , whose fi rst responsibility will be to
re s ave in digital fo rm the pre s e n t ly widely
s c at t e red and more or less unava i l abl e
o b s e rvational data on A f rican coastal seas,
so as to provide a sound info rm ation base
for local and regional coastal planning;

ii) To upgrade and expand the present A f ri c a n
n e t wo rk of sea level stations for the measu-
rement of tides and ch a n ging sea leve l s ,
and to train the technical pro fe s s i o n a l s
manning those stations in the analysis and
i n t e rp re t ation of the dat a , so as to enabl e
the production of advice for decision
m a ke rs on potentially hazardous and costly
ch a n ges in the local marine env i ro n m e n t
s u ch as sea level ri s e ;

iii) To encourage the fo rm ation of a netwo rk of
specialists trained in the use of re m o t e ly
sensed ocean data from space sat e l l i t e s ,
and to ensure increased access to regi o n a l
s atellite re c e iving stations in A f ri c a , so as
to ensure that coastal manage rs have re a dy
access to the rap i d ly increasing wealth of
s p atial data on the coastal env i ro n m e n t ;

iv) To fa c i l i t ate the further implementation of
m o d e rn electronic commu n i c ation systems
s u ch as Internet connections and data tra n s-
fer mech a n i s m s , so as to promote effe c t ive
c o m mu n i c ation and to make data and info r-
m ation more re a d i ly ava i l able for p l a n n i n g.

3. SUBTHEME 2: WATER RESOURCES AND SICOM

Enhancement of SICOM in Africa through
Management of Drainage Basin Hydrology

A.  Introduction
10. Th e re are important functional re l at i o n s h i p s
b e t ween river basins and coastal areas and one
may influence the other. They are linked through
natural processes (water flow, sediment transport,
e n e rgy) and human activities (urban deve l o p-
m e n t , ru ral activ i t i e s , t e chnical infra s t ru c t u re s ,
waste and pollution). At a macro-level, all coastal
a reas can be considered from a physical ge o-
graphic point of view as parts of large rive r
basins, as eventually most rivers end at the sea. At
a meso-scale (region), some river basins may be
considered as linked with their coastal areas. At a
m i c ro-scale (local), t h e re are a va riety of situa-
tions where a coastal area may be directly or indi-
re c t ly re l ated to its river basin, p a rt i c u l a rly in
relation to river estuary, river delta, wetland and
coastal waters.
11. The wo rkshop participants considered rive rs
and coasts as dynamic systems consisting of
i n t e racting and ove rl apping nat u ral and human
ecosystems and re q u i re rational management in
a strat egy to enhance sustainable integrat e d
coastal management (SICOM) in A f rica. Fo r
the rationale and benefits of linking the man-
agement of river basins to the management of
coastal are a s , the fo l l owing issues emerge d
f rom the discussion:

B.  Problem analysis
12. The basic pro c e s s e s , wh i ch are import a n t
f rom a river basin management pers p e c t ive, a re
water flow and transport of sediment as well as
energy potential from water flow in some cases.
In coastal are a s , the basic processes deal with
coastline dynamics (erosion and accretion), sea-
water pollution, s e awater intrusion in coastal
aquifers, urbanization of the coast as a result of
the concentration of population and economic
activities in the coastal zone.
13.  These processes are common and/or interact-
ing, suggesting that river basin management con-
c e rns should be part of coastal manage m e n t



issues and vice ve rsa. In this contex t , the fo l-
l owing pro blems and constraints we re bro u g h t
fo r wa rd.
i)  D e t e ri o ration of nat u ral re s o u rc e s :

Continued erosion and nutrient depletion as
well as excessive water mining, overgrazing,
logging of forests, the conversion of wetland
and pastures into agri c u l t u ral land, in re l a-
tion to natural constraints such as droughts,
flash floods etc.

ii) Political and institutional constraints on
d eve l o p m e n t : L a ck and weakness of cro s s -
s e c t o ral and integrated ap p ro a ches at the
conceptual and policy level, especially at the
i m p l e m e n t ation stage (inadequate political
priority is given to water as a unifying and
vital re s o u rc e, d i s c o n t i nuities in policy and
p o l i cy implementat i o n ) , c o n flicts over the
use of marine resources and the loss of areas
of high ecological value, pollution of the sea
and conflicts over the use of coastal land.

iii) Te chnical constra i n t s : L a ck of adequat e
d at a , poor pollution contro l , i n ap p ro p ri at e
t e ch n o l ogies for local A f rican conditions
e t c.

C.  Needs and solutions
14.  River basin management focuses essentially
on re s o u rce management plans, in most cases
s t ro n g ly water re s o u rc e - re l at e d. Th ey incl u d e :
the effciency of water use through water demand
management, land-use and agricultural practices,
re-use of wa s t ewat e r, reduction of pollution,
re h ab i l i t ation of polluted are a s , e rosion contro l
t h rough re fo re s t at i o n , finding altern at ives fo r
fuelwood through fuelwood farming, restoration
of vegetation cover etc.
15. Coastal zone management relies on inte-
grated coastal area management plans focussing
on land-use and other land development controls,
i n f ra s t ru c t u re deve l o p m e n t , m a rine re s o u rc e
management, environmental protection measures
including wetland and dune conservation etc.
16. To address the above issues in an integrated
way, it is essential to develop ap p ro p ri ate poli-
c i e s , s t rat egies and actions to tackle pri m a ri ly
p o l i t i c a l , institutional and technical constra i n t s .
This should include the reg u l at o ry measure s ,

m e chanisms for institutional coord i n ation at
local, national and sub-regional level and across
sectors providing also for awareness building and
incorporating local knowledge.
17. Th e re is an important task for re s e a rch and
technology to come to a better understanding of
the processes involved in changes due to human
i n t e r fe rence with nat u ral systems. Baseline and
monitoring information, is the basis of any sound
decision-making process. Major effo rts are
required to design and to set up adequate moni-
t o ring netwo rks that supply efficient manage-
ment info rm ation based on the re q u i rements of
decision support models. The technical solutions
h ave clear cap a c i t y - building implications. Th ey
re q u i re re s e a rch capacity and institutions that
deliver the related goods and services .

D.  Recommendations
18. The wo rkshop made the fo l l owing re c o m-
mendations:
i)  Both river basin management and coastal

area management should be closely integra-
t e d, as ap p ro p ri at e. At the planning leve l ,
proper coordination and linkages should be
e s t ablished between water re s o u rce plans
and land-use/urban development plans, natu-
ral re s o u rce manage m e n t , e nv i ro n m e n t a l
protection etc;

ii)  Appropriate legal and regulatory framework
and appropriate institutional structure should
be developed at the local, national and sub-
regional levels;

iii) Policies and demand management should be
enhanced, based on principles that water be
treated as an economic and social good (or
scarce resource) respecting the user-polluter-
p ayer principle while meeting economic
growth, environmental and equity concerns;

iv) A part i c i p at o ry and consultat ive ap p ro a ch
that involves all actors and interests (women,
communities, NGOs, the public and private
sectors) should be adopted;

v) Economic growth, food security and poverty
reduction should be pri o rity concerns in
river basin and coastal area manage m e n t ;

vi) M a n agement of intern ational water (thro u g h
local and national actions and regi o n a l
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c o o p e rat i o n ) , i n cluding their protection and
d eve l o p m e n t , and stre a m l i n i n g, s t re n g t h e n i n g
and/or merging of intern ational river basin
o rga n i z ations should be encourage d ;

v i i ) Set up pilot projects to gain ex p e rience and
for demonstration. Project fo rmu l ation should
t a ke in account:
-  p ro blems alre a dy occuring or fo reseen in

the near future ;
- all re l evant aspects such as hy d ro l ogy,

s o c i o - e c o n o m i c s , l a n d - u s e, urban plan-
n i n g, e nv i ronmental aspects, l egi s l at i o n
and its administrat i o n , m o n i t o ring and
e n fo rcement (permits and fi n e s ) , e d u c a-
tion and training and commu n i t i e s ’p a rt i-
c i p at i o n ;

v i i i ) Pilot projects should be seen as a plat fo rm to
p rovide technical training to pro fessionals and
t e ch n i c i a n s ;

i x ) In order to improve policy decisions and
c re ate a wider know l e d ge base through edu-
c ation and re s e a rch , a new intensive re l at i o n-
ship between policy making and the scientifi c
c o m munity should be established and stre n g-
t h e n e d. Regional cooperation and netwo rk i n g
b e t ween unive rs i t i e s , re s e a rch centre s ,
gove rnments and other part n e rs should be
e n c o u rage d.

E.  Priority and action plan 
19.  The Wo rkshop identified the fo l l owing as pri-
o rity areas for action:
i)  At national level: Review institutional poli-

cies to re flect the need to integrate coastal
m a n agement and river basin manage m e n t ,
and develop appropriate action programmes.

ii)  At the sub-regional leve l : c re ate a Centre fo r
Humid Tropics Hydro l ogy and Wat e r
M a n agement whose tasks would be to
enhance the implementation of mu l t i - d i s c i p l i-
n a ry water re s o u rces management strat egies in
the region and develop an ap p ro p ri ate mech a-
nism and tools for enhancing the integration of
e ffo rts between scientists and policy make rs ,
and cooperation with the other Centres fo r
Humid Tropics Hydro l ogy.

iii)  A series of pilot projects should be laun-
ched in the region to test in practice the

c o n c epts of integration of both river basin
and coastal area management. Po s s i bl e
a u t h o rities are :
- coastal biodive rsity areas 
- polluted rive rs 
- a reas of coastal erosion 
- coastal areas thre atened by drought and

d e s e rt i fi c at i o n .

4.  SU B T H E M E 3: CA PA C I T Y B U I L D I N G

F O R S I C O M

3.1. National and regional capacities

A.  Intro d u c t i o n
20. Wo rkshop participants ge n e ra l ly agreed that
S u s t a i n able Integrated Coastal Manage m e n t
(SICOM) is a re l at ive ly new and desirable con-
c ept in the A f rican setting. Traditional deve l o p-
ment plans and effo rts based on the sectoral and
f ragmented ap p ro a ch have failed to re s o l ve
re s o u rce use conflicts and add ress issues of
d egra d at i o n , c apacity building and sustainabl e
d eve l o p m e n t .
21. Coastal area manage m e n t , wh i ch is a mu l t i -
d i s c i p l i n a ry pro c e s s , should not be a substitute
for marine science wh i ch is fundamental to the
p rovision of a re l i able data base for sustainabl e
u t i l i z ation of coastal re s o u rces. It is the re s p o n-
sibility of gove rnments to foster sustainabl e
coastal management and ensure a conducive
and stable env i ronment crucial to the success of
the pro c e s s .

B.  Indentifi c ation of pro bl e m s
The Wo rkshop identified the fo l l owing pro b-
l e m s :
22.  Twe n t y - five ye a rs of ex p o s u re to lessons
and ex p e riences in the developed countries have
not produced significant impact on the deve l o p-
mental processes of the re l at ive ly less deve l-
oped coastal areas of A f rica. Pitfalls have not
been avo i d e d. SICOM implementation is beset
with the fo l l owing pro bl e m s :
i) L a ck of coord i n ation in planning and

m a n agement at distri c t , n at i o n a l , s u b -
regional and regional leve l s ;

i i ) Absence of institutional fra m ewo rk; 



iii)  Lack of awa reness in both public and pri-
vate sectors ;

iv) I n a d e q u a cy of infra s t ru c t u re ;
vi) I n a d e q u a cy of human re s o u rce base;
v i i ) I n a d e q u a cy of mechanisms for sustainabl e

fi n a n c i n g.

C.  Recommendat i o n s
23. The Wo rkshop made the fo l l owing re c o m-
m e n d at i o n s :
a)  General aspects
i) I n t egration of coastal management into

n ational development plans or as well as
n ational env i ronmental plans;

ii) A l l ev i ation of pove rty wh i ch is a major
cause of degra d ation of coastal re s o u rc e s
and a constraint to sustainable coastal
m a n age m e n t .

b)  National capacity bu i l d i n g
i) C re ating an institutional fra m ewo rk fo r

e ffe c t ive cro s s - s e c t o ral collab o ration and
i n t egrated coastal zone manage m e n t ;

ii)  Training and education in marine sciences
and coastal zone manage m e n t ;

iii) Institution of policies for at t racting and
retaining human re s o u rces and more effi-
cient use of developed ex p e rt i s e ;

iv ) I nvo l vement of local communities at all
l evels in the development of the coastal
m a n agement pro c e s s ;

v) Use of modern tech n o l ogy to enhance
c o m mu n i c at i o n , ex ch a n ge of info rm at i o n ,
n e t wo rking and data base deve l o p m e n t ;

vi)  G re ater invo l vement of private sector;
vii) H a rm o n i z ation of national legi s l at i o n s

re l evant to the coastal zo n e.
c)  Regional capacity bu i l d i n g
i) Need for sub-regional model projects and

c e n t res of ex c e l l e n c e. Building of sub-
regional technical teams as part of tech n o-
l ogy tra n s fe r. Initiat ives towa rds regi o n a l
t e ch n o l ogy development; 

ii) S u b - regional programmes should be
e n c o u rage d, s h a red deve l o p m e n t ;

iii) C o n t ri bution of sub-regional and regi o n a l
bodies as well as institutions must be 
e n h a n c e d.

d)  Funding
i) D evelopment of national and sub-regi o n a l

s u s t a i n able funding mechanisms; 
ii) I n c reased funding from intern ational and bila-

t e ral orga n i z at i o n s ;
iii)  Avoidance of duplication of intern ational and

b i l at e ral initiat ive s .

D.  Fo l l ow - u p
24.  The Wo rkshop suggested the ensuing fo l l ow -
up actions:
i) D evelopment of sub-regional pilot pro j e c t s

t h at can serve as a learning mechanism and
c at a lyst for Member Stat e s , t raining and
ex ch a n ge of ex p e rience; 

ii) E s t ablishment of national focal points and net-
wo rking at the sub-regional leve l ;

iii) E n c o u rage the development of a fo rmal uni-
ve rsity course in advanced marine and coastal
zone management for pro fessionals to
enhance understanding among them;

iv) I n i t i ate action to identify and upgrade poten-
tial centres of excellence in A f ri c a .

3.2. The role of education and commu n i c ation 

A.  Situat i o n
25. The wo rking group on cap a c i t y - building fo r
S I C O M : The Role of Commu n i c ation and
E d u c at i o n , after deliberat i o n s , i d e n t i fied va ri-
ous fa c t o rs and concern s , based on the view
t h at the global ecosystem comprises the at m o-
s p h e re, l i t h o s p h e re, hy d ro s p h e re and biosphere
wh i ch are insep a rable components and intera c t
with social, e c o n o m i c, c u l t u ral and gender fa c-
t o rs .
26.  A summary of the proceedings is pre s e n t e d
b e l ow as a rep re s e n t ation of the emerging issues.
27.  The diffe rent elements of SICOM need to be
d e fined in a way agreed upon by all.

1.  Integrated coastal manage m e n t
28. The pri m a ry goal is the pre s e rvation of phy s i-
cal fe at u res of coasts and the conservation of bio-
d ive rs i t y, using local know l e d ge, for the benefi t
and well-being of coastal inhabitants. Local com-
munities have been found to be central to “ b e s t
p ra c t i c e s ” for coastal management. Existing

IOC Workshop Report No. 165
Annex II—page 330



IOC Workshop Report No. 165
Annex II—page 331

ex p e riences cl e a rly indicate that a mu l t i d i s c i-
plinary approach is necessary for i m p roving com-
mu n i c ation and management of SICOM pro-
grammes and activ i t i e s .
29. Elements that have proved to be successful in
i n t egrated coastal management have been: p a rt i c i-
p ation of stake h o l d e rs in the identifi c ation of
issues and strat egy deve l o p m e n t , the use of sus-
t a i n able ap p ro a ch (like those involving local com-
munities in the coastal management) and a man-
agement committee that is mu l t i - i n s t i t u t i o n a l .
30. A major concern raised by the Wo rking Gro u p
was the need to sensitize gove rnmental institutions
to fa c i l i t ate the development of a National Po l i cy
on Coastal Management and the establishment of
a coord i n ating institution for this effo rt .

2.  Educat i o n
A common thrust in all the contri butions on edu-
c ation was the identifi c ation of the part i c i p at o ry
ap p ro a ch in fo rmal and non-fo rmal education. Th e
examples shared in the fo rum cl e a rly illustrat e d
the utility of “ l e a rning by doing” and the effe c t ive-
ness of fi rst-hand ex p e rience in educational effo rt s .

S u rveys have shown that env i ronmental educa-
tion in most A f rican States needs to be re i n fo rc e d
and made to include issues and solutions ab o u t
coastal zones. Env i ronmental education effo rt s
h ave been hampered by lack of re s o u rc e s , we a k-
ness in the training of teach e rs (who find it diffi c u l t
to adopt the re q u i red mu l t i d i s c i p l i n a ry pers p e c t ive
to env i ronmental education because they are spe-
c i a l i zed in particular subjects), the absence of re l-
evant tex t s , and the lack of gove rnment commit-
ment and funding. 

3.  Commu n i c at i o n
33. The need to incorp o rate and include accep t abl e
p rinciples of effe c t ive commu n i c ation was empha-
s i ze d. Commu n i c ation was defined as being two -
way and not a linear top-down process. The cen-
t rality of the audience in terms of needs
assessment and audience analysis and the key con-
c e rn of part i c i p ation from the starting point we re
key elements of focus in all the pre s e n t ations on
c o m mu n i c ation. It was proposed that the role of
media as a public service function should be high-
l i g h t e d.

34. Much data about coastal zones are obtained
s e c t o ra l ly by sep a rate specialists from diffe re n t
institutions or authorities. Similarly, planning and
decision-making, now generally sectoral, need to
become integral.
35. Gender, as a concept, should be considered as
a va ri able of analysis in the Info rm ation and
C o m mu n i c ation strat egy. It was noted that the
social construction of roles as male and fe m a l e
has had implications on the ow n e rs h i p , c o n t ro l
and use of re s o u rces including the re s o u rce of
information. Issues such as access to information,
re l evance of info rm at i o n , and the fluality of
information are crucial in the study and the devel-
opment of an info rm ation and commu n i c at i o n
s t ru c t u re in the context of policy and decision-
making.

B.  Recommendations
1. Higher education
36. Recognizing that useful programmes on
coastal management exist in nearly every African
c o u n t ry that has a coastal zo n e, it seems useful
t h at this info rm ation be assembled and widely
shared.
37. Recognizing that there is a need for greater
awareness of environmental issues and the inte-
grated management of coastal zones on the part
of the general public, including decision-makers
and pro fe s s i o n a l s , and that this must incl u d e
understanding the environmental and the human
sciences.
38. Recognizing that these pro blems of coastal
management and environmental issues are com-
p l ex , i n t e r- re l ated and ch a n gi n g, and that suc-
cessful programmes alre a dy exist at seve ra l
A f rican unive rsities wh i ch can provide models
for curriculum and programme development at
under- and graduate levels as well as in-service
t ra i n i n g, we identify the fo l l owing pri o ri t i e s :
a) conduct an inve n t o ry of re l evant ex p e ri e n c e

and ex p e rt i s e, both human and institutional,
making full use of existing compilations of
i n fo rm at i o n ;

b ) d evelop training and re s e a rch programmes in
the fo l l owing are a s :
i) t raining of tra i n e rs ;
ii) u n ive rsity undergra d u ate programmes t o



i n clude re q u i red courses on env i ro n m e n-
tal issues;

iii) t raining of specialists in env i ro n m e n t a l
sciences and coastal management at the
p o s t gra d u ate leve l ;

iv) running special courses for pro fe s s i o n a l s ,
e. g. gove rnment offi c i a l s , m a n age rs ,
l aw ye rs , t e a ch e rs , business persons and
j o u rn a l i s t s ;

v) E s t ablish UNESCO SICOM Chairs fo r
the enhancement of regional cap a c i t i e s .

39.  And the Te chnical Wo rkshop re c o m m e n d s
t h at :
40.  African States in cooperation with UNESCO
and UNEP and existing intergovernmental, inter-
n ational and non-gove rnmental orga n i z at i o n s
coordinate, implement and monitor an interdisci-
p l i n a ry ap p ro a ch to training in Env i ro n m e n t a l
Education and Coastal Management based on the
above priorities;
41. The OAU Secre t a ri at ensures that these re c o m-
m e n d ations are brought to the attention of Heads of
S t ates at the next OAU meeting.

2.  School educat i o n
42. In view of the importance of the coastal regi o n s
in sustaining life, e s p e c i a l ly for those who live
close to it, m a ny A f rican countries re c og n i ze the
need for env i ronmental educat i o n , and are making
attempts at introducing env i ronmental educat i o n
within the school system. Howeve r, ev i d e n c e
s h ows that there is insufficient tre atment of coastal
d evelopment issues in either education or sciences
at the pri m a ry or secondary school leve l .
43. The Te chnical Wo rkshop recommends that :
i) G ove rnments should rev i ew their educat i o n a l

policies to include env i ronmental educat i o n
wh i ch incorp o rates sustainable coastal deve-
lopment by :
- setting up or re i n fo rcing nat i o n a l , i n t e r-

d i s c i p l i n a ry and inters e c t o ral bodies to
m ap out and coord i n ate env i ro n m e n t a l
e d u c ation with special attention on sustai-
n able integrated coastal deve l o p m e n t .

ii) G ove rnments should initiate and/or re i n fo rc e
t raining programmes on env i ronmental educa-
tion for curriculum deve l o p e rs , t e a ch e rs and
t e a cher tra i n e rs as well as administrat o rs by :

- I n cluding env i ronmental education in
the pre-service and in-service education
of teachers as well as organizing regu-
l a rly seminars and training wo rk s h o p s
with the cooperation of training institu-
tions, NGOs etc.

- E s t ablishing a focal point for env i ro n-
mental education.

iii) G ove rnments and re l evant bodies should
p rovide all necessary financial and logi s t i c
s u p p o rt for env i ronmental education by
making necessary bu d get provisions fo r
e nv i ronmental education and seeking the
c o o p e ration and assistance of intern at i o n a l
bodies agencies as well as the private sector.

iv) G ove rnments should ensure that there is
incorporation of coastal zone issues in envi-
ronmental education and assure its conti-
nuity across all levels of education by incor-
p o rating the env i ronmental dimension into
the school curriculum in a progressive man-
ner and establishing a mechanism for eva-
luation and follow-up; Developing and dis-
s e m i n ating ap p ro p ri ate teaching and
learning resources.

v) G ove rnments should promote regi o n a l
cooperation and exchange of information
and experiences in curriculum development
and teacher training by:
- Organising, on a regular basis, forums

for ex ch a n ge of info rm ation betwe e n
experts in coastal management and edu-
cators

- Developing regional data bases and uti-
lising re s o u rces such as the Intern e t ,
newsletters etc.

3.  Communication
44. The Technical Workshop made the following
recommendations:
1.  Situations (Status): Lack of understanding of
the communication process and vertical transfer
of technology and knowledge on SICOM issues. 

What is to be done:
- Develop human resources in communi-

c ation and info rm ation processes (col-
l e c t i o n , p rocessing and disseminat i o n ) ,
of the va rious stake h o l d e rs based on
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s u s t a i n able integrated coastal manage-
ment (SICOM) “best practices”.

How is it to be done:
- Training in part i c i p at o ry commu n i c at i o n

as well as info rm ation management for all
the stake h o l d e rs (ministeri a l , media and
p rivate sector).

- Training of media pro fessionals on
SICOM issues.

- Training of community information offi-
cers in accessing, processing and disse-
minating SICOM issues.

2. Situation (status): Need for better understan-
ding of the SICOM issues by the media to
improve coverage.

What is to be done:
- P rovide ap p ro p ri ate info rm ation and

ava i l able data on ongoing and future
SICOM initiatives to the media.

How is it to be done :
- E s t ablish info rm ation and coord i n at i o n

s t ru c t u res between info rm ation offi c e rs
for concerned ministri e s , SICOM mana-
ge rs and the media using Info rm ation and
C o m mu n i c ation Te ch n o l ogies (ICT).

3. Situation (stat u s ) : Need for coord i n at i o n
b e t ween the diffe rent institutions and agents of
the state on SICOM progra m m e s , p rojects and
activities.

What is to be done:
- Establish an inter-ministerial committee

on info rm ation and commu n i c ation on
SICOM issues.

- Define communication and information
policies at the ministerial levels.

- Define national information structures.
How it is to be done:

- E s t ablish points of contact between info r-
m ation offi c e rs with concerned minis-
t ries/SICOM manage rs and the media.

- Create an interdisciplinary task force on
communication of SICOM issues.

- E s t ablish fo ra at all levels of the Stat e
for a needs assessment on info rm at i o n
and communication of SICOM issues.

- D evelop info rm ation netwo rks as
recommended in National Env i ro n m e n t
Action Plans – (NEAPs).

4. Situation (stat u s ) : Need for the active part i c i-
p ation of private sector in SICOM.

Wh at is to be done:
- R e c og n i ze the crucial role of privat e

sector in the SICOM pro c e s s .
H ow it is to be done:

- L a u n ch awa reness campaigns dire c t e d
t owa rds the media.

- I n c rease info rm ation on env i ro n m e n t a l
l egi s l ation through publ i c ations and
p rogramme productions on the subject.

- P romotion of active part i c i p ation of pri-
vate sector through the adoption of
“ e nv i ronmental citizenship”. 

5. Situation (stat u s ) : Need for a Pa rt i c i p at o ry
M o n i t o ring an Eva l u ation system to feed the
S t at e, the private sector and intern ational stake-
h o l d e rs on SICOM issues.

Wh at is to be done:
- E s t ablish info rm ation fe e d b a ck systems

( m o n i t o ring and eva l u ation) betwe e n
local commu n i t i e s , s t ate institutions
and UN age n c i e s .

- R e c og n i ze and accept the role of the
media in the promotion of SICOM.

H ow it is to be done:
- E s t ablish part i c i p at o ry eva l u ation and

m o n i t o ring systems between the gra s s-
roots communities and the va rious 
s t a ke h o l d e rs through the establ i s h m e n t
of a systemat i zed fe e d - b a ck fl ow of
i n fo rm at i o n ;

- S e n s i t i ze the stat e, the private sector
and stake h o l d e rs at all levels on the cru-
cial role of the media in pro m o t i n g
SICOM progra m m e s , p rojects and acti-
v i t i e s ;

- A l l ow the establishment of indep e n d e n t
as well as local community media to
c ater for the community needs of info r-
m ation on SICOM issues.

6. Situation (stat u s ) : Need for effe c t ive social-
c u l t u ral integration of gra s s roots communities in
SICOM pro j e c t s .

Wh at is to be done:
- I n t egrate community indigenous know-

l e d ge, as well as social and cultura l
values in SICOM pro blem solving.



H ow it is to be done:
- C re ate special fo ra for communities to

s h a re ex p e riences and to ex p ress their
a s p i rations rega rding SICOM pro j e c t s
to ensure their active part i c i p at i o n .

3.3.  Po l i cy and planning for integrat e d
coastal area manage m e n t

A. Current trends and ch a l l e n ges affe c t i n g
s u s t a i n able coastal deve l o p m e n t
E c o l ogical thre ats and inter- d ep e n d e n c e
45.  Coastal areas are dynamic and import a n t
e c o n o m i c a l ly and ecologi c a l ly. Conflictual spa-
tial occupat i o n s , a n t agonistic and competitive
u s e s , and unmanaged economic growth jeopar-
dise the ecological balance on wh i ch present life
and that of future ge n e rations depends. Th e
e m e rgence of global env i ronmental concern s
( s u ch as cl i m ate ch a n ge) and increased ex ch a n ge
of cap i t a l , go o d s , l ab o u r, and info rm ation has
d ra m at i c a l ly increased inter- d ep e n d e n c e
b e t ween diffe rent human economic activ i t i e s
and nat u ral ecosystems.

M a rke t , p o l i cy and info rm ation fa i l u re s
46. Env i ronmental goods and services are not
re flected in the marketplace and tra n s - s e c t o ra l
impacts of economic activities are not inter-
n a l i s e d. Clearly defined pro p e rty and use ri g h t s
a re fundamental to the allocation and pre s e rva-
tion of coastal re s o u rces. Lack of awa reness of
l o n g - t e rm implications of non-intervention and
s h o rt-sighted economic gains do not allow tak-
ing into account coastal ecosystems degra d a-
tion. Lack of info rm ation and awa reness on the
value of all goods and env i ronmental serv i c e s
of the coastal nat u ral cap i t a l , and on negat ive
e nv i ronmental impacts contri bute to policy fa i l-
u re s .

Multiple management dimensions
47. Management in time and space of the inter-
actions between economic and ecologi c a l , a n d
social and nat u ral va ri ability re q u i res a dy n a m i c,
p rogre s s ive and deve l o p m e n t - o riented perc ep-
t i o n , with a view to closer integration betwe e n
c o n s e rvation and development. The ch a l l e n ge is

to couple the legi t i m ate needs and interests of
i n d ividual users with the collective intere s t ,
i n cluding the health of tra n s b o u n d a ry nat u ra l
e c o s y s t e m s .

Institutional responsabilities
48. The pro d u c t ive and management cap a c i t y
of communities has been “ e ro d e d ” by unsuit-
able policies wh i ch have disenfra n chised key
a c t o rs , d ep rived communities of their land
rights and led to erroneous choices. We a ke n e d
l egal fra m ewo rks contri bute to coastal
re s o u rces becoming open to ove r- ex p l o i t at i o n .
This highlights the role of gove rnments in cre-
ating a political and legi s l at ive env i ro n m e n t
a m e n able to effe c t ive cooperation betwe e n
i n t e rested groups and the implementation of
ap p ro p ri ate policies. ICAM re q u i res va ri o u s
types of integration to ensure that all re l eva n t
i n t e ractions and issues are considered and that
coastal management interventions are consis-
tent with national development policies, s t rat e-
gies and plans. Multi-sectoral cooperation and
c o n flict resolution need hori zo n t a l , ve rtical and
t e m p o ral coord i n at i o n .

B.  Recommendation for policy and planning
Legal framework
49. Integrated coastal management may invo l ve
ch a n ging the way existing institutions operat e,
c re ating new institutions, ch a n ging user ri g h t s , a n d
i n t roducing mechanisms to reg u l ate human activ i-
t i e s : A rra n gements for integrated coastal manage-
ment need to be backed by legi s l ation to repeal or
amend existing legi s l ation and enacting new legi s-
l ation. Legi s l ation can also be used to establ i s h
m e chanisms for resolving disputes. It is import a n t
to avoid adding further laye rs of bu re a u c ra cy and
l egal complex i t y.

50. Conflict resolution is one of the centra l
c o n c e rns of any legal system. Disputes and cl a i m s
over nat u ral re s o u rces are ve ry high in coastal
a reas. A l t e rn at ive dispute resolution tech n i q u e s
aim at building consensus by engaging the dis-
putants active ly in seeking a result accep t able to
all the parties invo l ve d. These techniques incl u d e
n ego t i at i o n , c o n c i l i at i o n , fa c i l i t at i o n , m e d i at i o n ,
a r b i t ration and nego t i ated ru l e - m a k i n g.
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Institutional framework
51. Institutional arrangements vary from creating
n ew integrated institutional stru c t u res to mu l t i -
s e c t o ral collab o ration. It is important to adap t
management modes to existing institutions, orga-
n i z ations and cultures. Wh e re existing arra n ge-
ments are inadequate for effective management,
ch a n ges should be introduced gra d u a l ly and
adjustments made over the longer term.
52. While coordination is recognised as vital in
mu l t i - s e c t o ral policy and planning, it re q u i re s
agreement on a number of issues:

There should be agreement on goals at central,
a re a , and sector level. Distinctive but comple-
m e n t a ry institutional ro l e s / responsibilities and
jurisdictional boundaries should be defined at dif-
ferent levels of governance.

The planning process
53.  A care f u l ly prep a red and agreed integrat e d
coastal management strat egy provides the basis
for developing sectoral plans along common
o b j e c t ives. The strat egy should provide a long-
t e rm vision of the desired future. It is essential
t h at objectives are set fo l l owing bro a d - ra n gi n g
c o n s u l t ations and understanding of their costs
and like ly benefits. It is fundamental to build a
c o n s t i t u e n cy that can surv ive gove rn m e n t
ch a n ges. Objectives should be modest and
expanded as ex p e rience is acquire d. The time
required to change attitudes and behaviour should
not be underestimated.
54. The means to ach i eve an integrated manage-
ment strat egy include a va riety of policy instru-
m e n t s : d i rect gove rnment investment for infra s-
t ru c t u re, re s e a rch , and training; legal re s t ri c t i o n s ;
economic and market-based incentives and disin-
c e n t ives; or new channels for public part i c i p at i o n .
55. A greement on the rules of the game are neces-
s a ry befo re defining policies. The rationale for the
selection of policy instruments should be consid-
e re d. Because part i c i p at o ry analy s i s , m o n i t o ri n g
and eva l u ation identifies lessons learned and fur-
ther learning needs, it should be built in the man-
agement process to provide a continuing educa-
tional and fo rm at ive ori e n t at i o n .
56. Management options ultimat e ly re ly on
i n fo rmed choices. Info rm ation re q u i red incl u d e s

b i o p hysical ch a ra c t e ristics of the are a , s o c i a l
issues and re l ated economic linkage s , and the
gove rnance fra m ewo rk , e m b racing laws and insti-
tutional ch a ra c t e ristics. Data collection and moni-
t o ring should be prag m at i c, focused on manage-
ment needs, and based on agreed selection cri t e ri a
and local cultural pre fe rences. It may be necessary
to re d i rect re s e a rch according to identified needs.
I n fo rm ation should allow understanding of inter-
s e c t o ral re l at i o n s h i p s , re c ognition and anticipa-
tion of tra d e - o ff s , and critical assessment of bene-
fits and altern at ives. 

P ri o ri t i s ation of management issues should
consider altern at ives for coastal dwe l l e rs ’ l ive l i-
h o o d s .

G ra s s roots leve l
57. Gra s s roots level communities are the pri m e
n at u ral re s o u rce users. Their traditional know l-
e d ge of the ecosystem and management pra c t i c e s
a re an inva l u able re s o u rc e. Gra s s roots commu n i-
ties should be fully invo l ved with policy and plan-
ning that dire c t ly impact their lives. Line min-
i s t ries should ensure that the know l e d ge of
re s o u rce users is pro p e rly taken into account.
Special attention should be given to wo m e n ’s
groups. Customary conflict resolution and com-
munity management should be enhanced.
58. To be successful, m a n agement measure s
re q u i re a conviction on the part of those affe c t e d
t h at the process is fa i r, re s p o n s i ble and legi t i-
m at e. Pro p e rty rights should be allocated to
groups wh o , in re t u rn , h ave an obl i gation to
m a n age them sustainably. Resource users
should be part of an institution or a group that is
able to exe rcise management authori t y.
59. Individual groups may cannot fulfill all the
re q u i rements for integrated management. Th e
potential contri butions of diffe rent groups of
society can cre ate a collective cap a c i t y :
Pa rt i c i p ation of communities and civil society
o rga n i z ations should be a pri o ri t y. Local NGOs
can be va l u able part n e rs for ke eping manage-
ment focused on local issues. Th ey can prov i d e
useful lines of transmission from the local com-
munity to the authorities and vice ve rs a , a n d
links with the business and private sector can be
ex p l o re d.



G ove rnment leve l
60. While devo l ved management is effe c t ive, l o c a l
m a n age rs re q u i re enfo rcement to stop encro a ch-
m e n t , as well as considerable training and tech n i c a l
s u p p o rt. Th e re is a need to re d e fine the effe c t ive
role of the State at both central and local levels as
well as its pro d u c t ive interaction with civil society
and private-sector institutions. More specifi c a l ly,
d e c e n t ralised stru c t u res should be established on
the basis of effe c t ive part i c i p ation at the local leve l .
L egi s l at ive measures should be developed wh i ch
re l ate to the long-term sustainability of the nat u ra l
e nv i ronment. Economic incentives for pro d u c e rs
should be installed, and investments dep l oyed fo r
i n t e rventions wh i ch local institutions cannot
a ffo rd.
61. Line agencies ra re ly have ex p e rtise in inte-
grated nat u ral re s o u rce management. Institutional
c ap a c i t y - building should be developed as part of
the integrated coastal management strat egy.
Pa rt i c i p at o ry tech n i q u e s , n ego t i at i o n , fa c i l i t at i o n ,
and cro s s - s e c t o ral policy analysis are skills that
need to be cre at e d. A mix of hiring ad hoc p ro j e c t
s t a ff and mobilising pro fessionals from re l eva n t
line agencies and institutions would allow higher
e ffi c i e n cy and wider dissemination of the ap p ro a ch
among local institutions. Public officials should be
e d u c ated on existing enabling law s .

R egional and intern ational leve l s
62. Local level concerns and needs ought to be
voiced in the macro - p o l i cy arena in order to tru ly
m i rror env i ro n m e n t a l ,c u l t u ral and economic dive r-
sity and potentials. The diffe rent hiera rchical leve l s
( i . e. commu n i t i e s , wat e rs h e d s , n ational policies,
i n t e rn ational agreements) should be linke d.
Reconciling local needs with global intere s t s
re q u i res skills to re s o l ve conflicts. Co-manage m e n t
a l l ows institutions, at all leve l s , to take collab o ra-
t ive actions.

F u n d i n g
63.  Earm a rking domestic funds for ICAM not only
c re ates local commitment, it also demonstrat e s
willingness to intern ational aid age n c i e s .
C o n s i d e rable funding could be unlocked nat i o n a l ly
t h rough the fo l l owing reasons. At sectoral leve l , re -
a l l o c ation of sectoral funds should be made to

a dd ress intera c t i o n s , p roviding that line ministri e s
can perc e ive the re t u rned benefits. The “ p o l l u t e r
p ay s ” p rinciple can pool funds that should be re -
i nvested to the benefit of the communities affe c t e d.
P rivate investments can be at t racted to capitalise on
e nv i ronmental opportunities such as ecotouri s m .
Vo l u n t a ry contri butions can cre ate micro-funds fo r
c o m munity use.

V. SUBTHEME 4:  EA RT H R E S O U R C E S

A N D S I C O M

G e o l ogical Back ground for SICOM —
S u s t a i n able Management of Earth Resources 
in Coastal Zones of A f ri c a

A.  Situat i o n
64. The coastal zone is a broad area wh e re conti-
nental and marine processes interact. Coastal are a s
a re diffe rent in type, s h ape and size. Th ey are
dynamic systems and do not lend themselves to
s t rict definition by spatial boundaries. The coastal
zone is ch a ra c t e ri zed by the co-existence of biotic
and abiotic earth re s o u rces. Coastal zones are va l u-
able areas exposed to nat u ral (ero s i o n , sea leve l
ch a n ge s , e a rt h q u a kes etc.) and anthro p ogenic pre s-
s u re s , and there fo re deserve to be pro t e c t e d.
M i n e rals of gre ater economic importance such as
d i a m o n d s , go l d, h e avy minera l s , i n d u s t rial mat e ri-
als (e. g. sand, grave l , l i m e s t o n e, kaolin) and phos-
p h ates occur widely in coastal zones of A f ri c a .
Fossil energy (oil, gas and coal) is also found in the
same env i ronment. A dd i t i o n a l ly, the coastal zo n e
contains a substantial amount of fresh gro u n d
wat e r. The sustainable management of coastal
a reas is influenced by both nat u ral and anthro-
p ogenic pro c e s s e s .
65. The current role of geoscientists is incorre c t ly
p e rc e ived to be re s t ricted to ex p l o ration and eco-
nomic aspects of the mining industry. The mining
i n d u s t ry is a major factor in the economic deve l o p-
ment of most A f rican countries. The pro fe s s i o n a l
potential of geoscientists for SICOM is undere s t i-
m ated and underu t i l i ze d.

B.  Pro blem identifi c at i o n
66. The coastal zone rep resents one of the eart h ’s
most complex and dynamic ecosystems that is

IOC Workshop Report No. 165
Annex II—page 336



IOC Workshop Report No. 165
Annex II—page 337

compounded by nat u ral and anthro p ogenic pre s-
s u res. The wo rkshop identified the fo l l owing pro b-
l e m s :
- M i n e ral ex p l o i t ation affects quality and quan-

tity of cat chment and gro u n dwater re s o u rc e s .
- R apid population growth and tourist industry

along the coastal zone compromises the sus-
t a i n able use of gro u n dwater re s o u rc e s .

- E n c ro a chment of salt water into fre s h wat e r
re s e rvo i rs is a major pro blem in the coastal
zo n e.

- Mining activities in the coastal zone contri bu t e
s u b s t a n t i a l ly to env i ronmental degra d ation and
health hazards leading to loss of lives. Th e re is
an inadequate integration of artisanal mining
in the economic growth of A f rican countri e s .

- Th e re are insufficient human re s o u rces and
s c i e n t i fic infra s t ru c t u re in the field of env i ro n-
mental ge o s c i e n c e s .

- The causes of nat u ral hazards in coastal zo n e s
a re poorly unders t o o d. 

- Existing mining and other land-use policies
and legi s l ation are often inadequate for the
s u s t a i n able management of the coastal zo n e s
and for the protection of the socio-economic
i n t e rests of the local population. 

- U n d e s i rable side effects of mineral ex p l o i t a-
tion in coastal zones may lead to local and
regional conflicts. 

- I m p o rtant ge o l ogical and arch a e o l ogi c a l
sites in coastal zones are not pro p e rly pro-
t e c t e d. Th e re is insufficient ex ch a n ge of
i n fo rm ation and lack of standard i zed env i-
ronmental ge o - d at a .

C.  Recommendat i o n s
67. The wo rkshop made the fo l l owing re c o m-
m e n d at i o n s :

- To define and undert a ke sound env i ro n m e n t a l
m a n agement strat egies and proper hy d roge o-
l ogical inve s t i gations in gro u n dwater utiliza-
t i o n .

- To carry out env i ronmental impact assessment
p ro c e d u res-type on mining and other land use.

- To develop and implement capacity bu i l d i n g
p rogrammes in the field of env i ro n m e n t a l
geosciences and to establish regional centre s
of excellence with functioning scientific infra-
s t ru c t u re.

- To fo rmu l ate and implement mining policies
and legi s l ation that guarantee and protect the
socio-economic interests of the local popula-
t i o n .

- To conduct a proper re h ab i l i t ation during and
at the end of mining operat i o n s , l e aving the
site in the same or better state than befo re
mining operations begi n .

- To identify and document significant ge o - s i t e s
in the coastal zones and protect them.

- To fully integrate the ex p e rtise of ge o s c i e n t i s t s
into SICOM.

- To cre ate national and regional ge o s c i e n t i fi c
d ata banks for SICOM.

D.  Fo l l ow - u p
68. The Wo rking Group identified the fo l l ow i n g
p ri o rity areas for action:
- C o n t i nue eva l u ation of mineral re s o u rc e

potential for socio-economic deve l o p m e n t ;
- I n i t i ate re s e a rch projects on earth re s o u rc e s

m a n agement and env i ronmental ge o - s c i e n c e s
in coastal zones including a capacity bu i l d i n g
component; and

- P rovision of funds from national and intern a-
tional institutions for re s e a rch and tra i n i n g
fa c i l i t i e s .
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