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the views of the United Nations.
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and content. Some photographs, tables and figuree which
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-INTRODUCTION AND SUMMARY’



THE UNITED NATIONS AND COASTAL AREA DEVELOPMENT

Jean-Pierre Lévy
Ocean Economics and Technology Office
United Nations

Coastal areas are uniquely suited to support a variety
of activities and to serve diverse human needs for food,
energy, transport and recreation. Some two-thirds of the
world's population lives near the coast and a majority of the
world's largest cities — 39 of the 66 with populations over
1 million — are in coastal areas.

Over 90 per cent of the world's fish catch comes from
the continental shelf and upwelling regions, which consti-
tute about 10 per cent of the world's oceans. At present,
approximately 8 per cent of the world's total animal protein
supply comes from the sea, a proportion which may well
increase as the world fish catch increases., Further, about
18 per cent of the world's oil production comes from off-
shore areas and it is estimated that 68 per cent of the
world's ultiimate recoverabl hydrocarbon regources lie in
coastal waters 700 metres in depth or less. Further, the
coastal area is a source of many other raw materials in the
form of sand, gravel or lime-shells and a variety of placer
minerals. Salt for instance, as an extracted product from
the oceans, contributes significantly to the use of salts
and metals in industry.

Coastal areas also are, or are becoming, focal points
for tourism, trade, industrial production and wast: disposal.

Obviously, the unmanaged growth of competing demands for
coustal space, both landward and seaward of the shoreline,
cannot continue without producing congestion and serious
conflicts among uses, leading to the deterioration of the
coastal environment itself. The planning of economic
activities in coastal areas, when done on an unco-ordinated
sector-by-sector basis, often does not take account of
negative interactions between activities which act to
reduce the potential value of one or more activities, Proper
planning and co-ordination of marine activities can, on the
other hand, not only help to manage conflicts but also take
advantage of positive interactions between coastal activities,
The value of treating coastal areas as a planning entity
within the overall framework of national development
planning is not always fully recognized and very often
countries lack the administrative and legislative basis for
implementing such an approach. Particularly for developing
countries with a narrow range of marine-related activities
and a largely untapped resource potential, there is a need
and an opportunity for managing the growth of individual
sectoral activities so as to obtain the optimal mix of
activities which maximizes the contribution to national
development, wnile ensuring the continuing productivity of
the coastal environment,

i1t was in keeping, therefore, with clearly perceived
needs and trends that the United Kation's Economic and Social
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Council acknowledged that the rational development of
coastal areas, capitalizing on the growth opportunities
inherent in marine resources and ocean space, could add a
new dimension to the development cf many developing countries
and constituted an important factor in national development
planning.

Responding to the specific concerns and directives of
UN Member States for positive action in this field,* the
Department of Economic and Social Affairs, through its Ocean
Economics and Technology Office, is implementing a programme
of activities aimed at agsisting developing roastal states
harness the potential of their coastal areas to the overall
development effort.

The conceptual framework and springboard for the
programme is provided in a comprehensive, multidisciplinary
g8tudy prepared by the Ocean Economics and Technology Office
entitled "Coastal Area Management and LCevelopment"

(Doc. E/5648) which was well received by UN Member States
in 1975.

On the basis of the problems and opportunities
associated with coastal area development identified in this
study, specific activities nave been designed to meet
particular needs. Work is now well underway for the prepara-
tion of a manual on coastal area development that will
describe the application of certain planning methods and
techniques for use by planners, economists and engineers in
developing coastal states. f%he manual will also serve as
a guide to the economic and technical activities of United
Nations organizations and agencies that are relevant to
coastal area management and development,

In recognition of the central importance for an
integrated approach to coastal area development of an
appropriate institutional and legislative infragtructure, a
survey and analysis of global scope has also been initiated
of existing institutional arrangements and legislation
relating to coastal arens. Guidelines will ultimately be
developed to assist Governments in devising legislative and
institutional/co-ordination arrangements most appropriate
1o their needs in developing their coastal areias within the
context of an integrated planning effort.

Stepc have also been taken for the establishment of a
marine coastal tecnnology information system (KACTIS) which
will function as mechanism for facilitating communication
between consumers and suppliers of specific coastal
technologies.

On the operational side of tne coastal area development
programme, in order to agsist in the preparalion of practical
proposals for action and tnereby give operational significance
Lo the concept of integrated coastal area development, the
United Nations also convened a meeting of Experts on Coastal
Area Development at United hations lleadquarters in lhew York
in November 1974. "he recommendations that emerged at this

* Economic and Social Council Resolutions 1802 (LV) and
1970 (LIX).



meeting, which brought together eight experts from four
major coastal regions — the Persian Gulf,* South-East Asia
(Malacca Strait), the Caribbean and West Africa (Gulf of
Guinea) -~ as well as experts from the competent organiza-
tions of the UN system in technical and sclentific matters
and in development planning, helped lay the groundwork for
a number of operatiounal programmes now in the making that
promise to yield teangible benefits before the end of the
decade.

For the Persian Gulf area, an interdisciplinary team
ef experts organized and recruited by the UN to carry out
a prefeasibility study for Coastal Area Development in the
Gulf, under the auspices of the United Nations Environment
Programme (UNEP), has recently completed its mission and
will report its findings soon. The Caribbean will be the
focus of attention at a series of meetings to take place in
the near future, including the first session in July of the
newly-established Regional Association for the Caribbean and
Adjacent Regions (IOCARIB) of the Intergovernmental
Oceanographic Commission (IOC). A major background study
on coastal and marine eco-development in the Caribbean,
prepared by the United Nations Ocean Economics and Technology
Office in co-operation with UNEP, is expected to assist
Governments in the region to formulate a plan of action for
the Caribbean.

A preliminary draft programme for coastal area
development in the South-East Asia region has been sent to
the Economic and Social Commission for Asia and the Pacific
(ESCAP), and a very positive response, including an offer
to assist in develceping and implementing a programme, has
been received from ESCAP/CCOP (Committee for Co-ordination
of Joint Prospecting for Mineral Resources in Asian Offshore
Areas). The Ocean Economics and Technology Office, together
with CCOP, is now carrying out the background work for
assessing the feasibility fo convening a regional workshop
or seminar in the area as an initial step in developing a
coastal area development programme for the countrics
concerned.

For West Africa, a background report suggestive of a
possible draft programme for coastal area development in the
Gulf of Guinea area has been transmitted to UNEP as well as
to the Executive-Secretary of the ! conomic Commission for
Africa for comment and for suggestions as to the type of
assistance and involvement they may wish to provide.

* The use of the term "Persian Gulf" to describe the gulf
geographically situated between Iran and the Arubian
Peninsula, is based on conventional practice, It should
be noted, however, that some UN delegations use the term
"Arabian Gulf",



While the regional/sub-regional approach that has found
expression in these and other operational activities is
applicable only when conditions are faviourable and in any
event is intended as an aid and a supplement to action of
the national level, it offers a number of advantages.

For example, such an approach will encourage the fuller
and more effective participation of the United iations
Regional Commissions in coastal area development and the
harmonious integration of a number of specialized agency
activities that have long been conducted at the regional
and sub-regional levels, More recently, UNEP has also
adopted a regional approach to the protection of specific
bodies of water.

The regional approach to coastal area development also
has the considerable advantage of stimulating and benefiting
from technical co-operation between the countries of a given
region Iin relation to such matters as the exchange of
experience and the pooling or sharing of resources and
expertise as well as in relation to thoge problems associated
with coastal area development that can only or besat be
addressed at the inter-country level,

In regard to education and training, an integrated
approach to coastal area development obviously must be
supported by 2 wide range of skills and experiise encompas-
sing both physical sciences and social gciences and related
disciplines. Some of human resources skilled in thege
disciplines may be available and need only be mobilized and
organlized in relation to the task at hand. In other cases,
education and training gaps may have to be filled.

A number of measures have been taken, in the field of
training and education, in support of coastal area develop-
ment, including the preparation of a world regigter of
courses and training programmes, the planning o1 a two-month
training course for selected participants from developing
countries, and support for and participation in a number of
the activities relating to training, education and mutual
assistance (TEMA) that are being developed under the auspices
of the IOC.

From its inception in 1973, the UN coastal area
development programme — and the various activities which
comprise it -— has been envisaged as a fully joint UN system-
wide undertaking. Such a collaborative effort is in accord
with the directives of -the Economic and Social Council and
is inherent in the requirements for implement ing an inte-
grated approach, which by definition must draw upon and
aynthesize a wide range of diverse sectoral and disciplinary
inputs from all co-operating organizations and agencies.

In order to ensure that co-ordinating arrangements
within the UN system are responsive to the dimensions of
this task, the UN organizations and agenaies that are members
of the Sub-Committee on Marine Science and its Application
of the Administrative Committee on Co-ordination, the UN's
central intersecretariat co-ordination mechanism in the
marine field, have embarked on a serious and promising
undertaking to increase the effectiveness of the Sub-



Committee as an instrument for ensuring close and harmonious
co-operation within the United Nations family of
organizations,

The present Seminar, the first of its kind under
United Nations auspices, is an important component in this
panoply of related and mutually reinforcing activities and
in a very real sense repregsents a fusion of the separate
but closely linked dimensions of concern which they address.
The forthcoming deliberations will undoubtedly reflect and
benefit from the intellectual input that has gone into these
activities as they have evolved thus far. More importantly,
however, they will refine and sharpen our collective
thinking in this important field of endeavour and contribute
to progress on a Number of fronts, ranging from the concep-
tual to the operational. Regarding the latter area, as
participants well aware, the Seminar is structured in such
a way as to ensure that the wide and impressive array of
expertise assembled here is brought to bear on the develop-
ment of proposals for action, on a sectoral or on an
intersectoral basis, that will receive full expression in
follow-up artivities at the national, sub-regional or
regional levels as appropriate,



SUMMARY REPORT OF THE INTERREGIONAL
SEMINAR ON DEVELOPMENT AND MANAGEMENT
OF RESOURCES OF COASTAL AREAS

I. = ORGANIZATION AND PROCEEDINGS

1, The objectives of the Interregional Seminar on
Development and Management of Resources of Coastal Areas
shoutd be viewed 71 the 1light of recent dacisions of the
Economic and Social Council of the United Nations
(Resolutions 1802 (IV) and 1970 (LIX)). Having recognized
that the coastal areas in many developing countries
represent one of their most valuable possessions and should
be fully and rationally developed, the Council requested the
Secretary-Gensral of the United Nationa to provide necessary
assistance to developing countries with respect to training,
institution building, programme formulation and acquisition
of appropriate technology required to facilitate coastal
area resource development. As an important part of the
United Nations effort, this Interregional Seminar was
organized jointly by the UN Ocean Economics and Technology
Office and the German Foundation for International
Development.

2. Participating in the Seminar was a group of officials of
developing countries selected on the basis of their
profession and experience pertinent to coastal activities.
They were assisted by a group of resource specialists with
expertise in a variety of disciplines essential to coastal
development and management. The Seminar was intended to
provide the participants with an opportunity to exchange
information, compare national experience and be exposed to
the alternative approaches and solutions to coastal area
programme development, The Seminar therefore consisted of
two phases: general technical discussion to provide a
conmon perspective, followed by workshops that examined the
technique for developing coastal area programmes under a
variety of conditions. An overview of the nature and extent
of already perceived national issues and problems was
brought forth by the presentatlon of monographs prepared by
tae participants, The wide spectrum of technical papers
presented by the resource specialists helped the participants
to better analyse the interactions of natural and human
processes and provided a basis for selecting solutions from
among a set of alternatives.

3. The general discussion led to a number of conclusions,
some of which are particularly worthy of mention:

FIRST, the participants unanimously endorsed the view
that the concept of integrated coastal area programmes was
particularly valuable for promoting co-ordinated development
and solving multiple-use conflicts.

SECOND, the need was recognized for continuing UN
assistance to facilitate programme development and the
acquigition of technical information.

THIRD, the participants agreed on an approach to

e, rrom rEs 0 ('\ V\ P" »
» ! ! "

AT LY T

ir(::\:: i 0 ST S
m.wuww H G0 G b i i B H



10

rogramme development based on an analysis of activities
?functional analysis) a tool useful for the rigorous
evaluation of complex situations.
4. A number of options were explored by the participants
for organizing the workshops that followed the general
discussion. The decision was reached by consensus that the
preferred organization was along language lines, which for
some alao provided a basis for a regional perspective,
Therefore one English, one French and one Spanish workshop
were formed for the second phase of the programme. The
groups were composed of the following individuals:

ENGLISH-SPEAKING GROUP
NATIONALITY DISCIPLINE/AREA

D, Baker Barbados Town planner

S.K. Comal India Ports
- A. Soegiarto Indonesia Ecologist/oceanology
Y. Nir Israel Geological survey
P. Reeson Jamaica Ecologist
J. Mumba Kenya Figheries
F. Al-Abbar Kuwait Landscape architecture
A. Aderounmu Nigeria Fisheries
U. Pongsuwana Thailand Fisheries
T. Maembe United Republic
of Tanzania Fisheries
R. Kolenc Yugoslavia Planning
I. Simunovic Yugoslavia Urban planner

FRENCH~-SPEAKING GROUP
NATIONALITY DISCIPLINE/AREA

0.L, Sacramento Benin Planning

E. Garnier Haiti Fisheries

R. Ettehad Iran Planning

A. Chaguer Morocco Fisheries

Y. Aziaha Togo Urban planring
M. Bouhlel Tunisia Oceanography
A. Oumarou United Republic

of Cameroon Tourism
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SPANISH-SPEAKING GROUP

NATIONALITY DISCIPLINE/AREA
F.A. Flores Ecuador Navel engineer/ports
J.A, Guevara El Salvador Natural resources
H. Caballero Honduras Naturel resources
J.A. Ramirez Mexico Fisheries
G. Bergman Nicaragua Industry and commerce
A. Brack-Egg Peru Flora and fauna

Resource personnel available to all of the groups included:

J. Armstrong J. Goodman L. Neuman

L. Capurro D. Krause M.A. Robinson
E, Fez R. Lee K.H, Szekielda
E. Garrido J.P, Lévy M. Tavasszy

5. The participants favoured the selection of a single
topic for consideration by all groups. The task addressed
was defined as follows:

"Consider and analyse a Coac*tal Area Development

Programme (CADP), including at least four potentially

conflicting uses (e.g., renewable and non-renewable

resources, tourism, transportation, etc.)."

This afforded the opportunity for all the participants
to gain the experience of developing a programme that would
take into account a wide diversity of interestes and
experience,

6. In order to accomplish this task it was proposed that
each group use the functional flow diagram, shown in Fig.l,
a6 a model for a systematic approach, modified as necessary
to fit the perceived needs and constraints of the working
group.

The follow:ng information was also requested for
cach step in the procens:

a) What problems are raised by the application of each

step illustrated in the model approach to the
CAD process?

b) What alternative approaches can be considered for .

fulfilling each step?

c¢) What is the rationale for the selection of the

alternative approach?

d) What results come from applying the chosen step

in the process?
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- II. SYNTHESIS OF THE CONCLUSIONS AND RECOMMENDATIONS
© OF THE WORKING GROUP

While each working group reached conclusions and made
recommendations which are set out in full in their reports,
those major elements that were rnot common to all are
identified and grouped conveniently as follows:

A. ACTION AT THE NATIONAL LEVEL

1. There is a need to ensure an integrated approach to
coastal area planning which would link all applicable sectors
of national economic activity with this unique environment

at every stage of the process.

2. There is a need for a suitable economic and administra-
tive infrastructure for coastal area programme development.
when such a structure did not exist, the groups strongly
recompended that action be taken to establish them at a level
that would ensure necessary co-ordination and implementation.
3 There is a need to train scientific and technical
personnel at all levels and to increase technological
capability for comprehensive coastal area research, planning,
management and control.

4. There is a need to take into account all ecological
factors when developing coastal activities to ensure
compatibility and suitability of proposed uses.

B. ACTION AT THE INTERNATIONAL LEVEL THROUGH THE
UNITED NATIONS SYSTEM

The United Nations and the specialized agencies should
continue to strengthe:i their activities in:
1. Assisting developing countries to establish data bases,
acquire methods and techniques, and formulate regulatory
measures necessary for integrated coastal area resource
development and management.
2. Assisting developing countries to focus on national and
regional coastal area development and to increase their
human resources through. training courses, programme
development and institution building.
3. Promoting co-operation and co-ordination among
developing countries in research and the exchange of
information and the establishment of suitable mechanisms for
these tasks.

III, METHODOLOGY USED BY THE WORKING GROUP

The processes employed by each working group in
performing its task had certain similarities and differences:
1. All groups simplified the process provided as a model.
2. All groups utilized the experiences of the members for
identifying important factors to be considered in assessing
compatibility and impact of coastal area uses.

3. All groups utilized the information matrix as a device
for organizing the thoughts of the working groups' members,
who had widely diverse interests and experience.
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4. The most significant Process difference between the
groups was the depth to which a scenario was developed,

ir luding socio-economic and ecological considerations. The
- proach varied frou a very detailed description to only the
108t general of expresrions.

The substance derived from the workshop process also
had certain commonalities:

1. In the area of commonalities, all groups identified
from their experience potential multiple uses that included
tourism, the recovery of non-renewable resources, the
recovery of renewable regources, and ports.

2. The significance of an adequate data base for the
integrated planning process was readily apparent when the
groupe attempted to quantify compatibility and impact.

3. There were no substantive differences between the
groups,

In conclusion, there are a few general comments that
can be offered as to the overall operations of the working
groups.

FIRST, the groups offered the participants an excellent
but severely compressed simulation of the type of environ-
ment in which they might exrect to develop a real coastal
area programme: diverse interests, diverse experience,
incomplete information and perhaps conflicting goals and
objectives.

SECOND; the importance of adequate information for
detailed decision-making was amply demonstrated. Where
information does not exist, only the most general of
descriptions of a programme can be made. The absence of
adequate data does not, however, imply "no action". Concepts
can be developed but not pre-tested.

With all its limltations, the working group process has
proven its great advantage in dealing with such complex
issues as coastal area management.

REPORT OF THE ENGLISH-SPEAKING WORKING GROUP

This summary is not in the form of a narrative report,
but rather seeks to delineate the pProcess whereby the group
evolved a methodology, derived in principle from the
Goodman/Armstrong framework. Section I therefore gives a
sequential breakdown of the group's deliberations., Section II
outlines in more detail the first key stage — developing a
scenario derived from the problems and interests of the
participants. Section IIT comprises the second key stage
of applying the scenario to the Goodman Flow Chart. Section
IV gives the conclusions derived from Sections I-III,
Firally, Section V lists related but separate recommendations
for specific UN action.

1, PROCESS
Step 1
igt the multiple activities theoretically possible
within a coastal region and of interest to the participants:



15}

Industry

Mariculture

FPigheries

Tourism

Trangportation

Port development

Recreation

Mineral resources

Agriculture

Housing

Desalination plant

Defense

Salt

Energy from tides, winds, and waves -
Culture and historical conservation

wildlife
Water resources
Wetlands

Step 2

Group the uses into four general categories:
Renewable resources
Tourism - recreation
Transportation and infrastructure
Non-renewable resources

Step 3

Choose four representative activities for each of these

categories:
Renewable biological resources - fisheries
Non-renewable resources - petrochemical industry
Transportation and infrastructure - development
of a port

Tourism and recreation

Step 4
etermine those resources for which potential conflicts
iight arise:

Fisheries (including coastal aquaculture) require
boat building

gear

terminal facilities

energy

market

social infrastructure
transportation

fishing ground (sea space)

Petrochemical industry requires
land
raw materials
energy
dumping space
site
market
gemi-finished or finished products S
labour
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labour amenities, transportation
water supply
environment

Port development requires
sea-bed and space
land space
dredgling
navigation
transportation
communication
freshwater
energy . :
human resources and training °

Tourism and recreation require

hotels

land space

marina/jetties

beaches and sea

transport

attractions (anclllary social facilitijes)

telecommunications

environment - conservation - national and
underwater

parks

waste disposal

culture

water

energy

labour

Step 5
efer to flow diagram box 1 (Problems and Issues)
takling the example of the petrochemical industry.

The main problem of pollution can best be identified
with respect to the nature of interaction with other uses
by breaking down into its constituent parts:

extraction
transportation
refining

ancillary industries

Step 6

Establish a matrix comprising the petrochemical industry
broken down into its constituent parts together with the
other chosen activities also broken down into their ronsti-
tuent parts, to be filled in individually by each mrumber of
the group.

Step 7

Assess where the matriv fits into the flow diagram,
Decided that it satisfied the requirements of boxes 6 to 10
but because of the complexity could not cover box 2a
(boundary definitions).

Step 8

Draw up guidelines therefore 10 establish boundary
definitions for each activity to be considered under one or
more of six headings:
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Physical; for example, 200 m depth of water for
0il exploration

Legal; for example, one legislative capability to
control territorial waters to the territorial limit

Socio-economic; for example, human resources
(specialists), locational requirements of ancillary

industry

Functional: for example, the space needs of chosen
activity

Environment impacts

Precedent

Step 9
ace all the variables so far revealed into a

contextual framework by formulating a scenario covering the
physical, economic and social charecteristics of a mythical
developing country named "Xanadu".

Step 10

FIIE in the Goodman Flow Chart according to information
derived from the scenario.

Step 11

EvaEuate differences in individually completed matrices
as a means of identifying information needs.
2. SCENARIO

Introduction

Xanadu is a small fictitious country with an area of
x 8q. km. The country supports itself largely through
agriculture which is conducted mainly in the hinterland.
Agricultural products are transported via railroad to
neighbouring states. As part of its overall development
policy, following its recent independence, Xanadu intends
to develop its trading and commercial capability and at the
same time exploit its coastal area resources in an
integrated fasiion.

Topography

The country is comprised largely of highlands with a
relatively limited flat coastal zone, the soils of which
are cssentially sedimentary.
Climate

Xanadu is a tropical/sub ropical country.

Coastal resources

(i) wetlands: extensive areas of the coastal zone are
wetlands surrounding the rivers draining the interior
highlands. At present a town is situated on the banks of
the major river with limited port facilities. These
limitations include relatively shallow waters and poor
berthing facilities.

(1i) fisheries: at present the fishery exists at an
artisanal level with the use of unmechanized sailing craft
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operating over the continental shelf close tu shore. The
near-shore pelagic fish stocks and the asgemblages of fish
around the coral reefs are exploited by means of gilnets,
handlines, traps and spearfishing.

(111) beaches: by virtue of its amenable climate and the
good beaches existing adjacent to the coral reefs. Xanadu
has a potentially good but poorly developed tourist industry.

(iv) minerals: the results of recent petroleum explora-
tion have shown that there are economically exploitable oil
regerves on the continental shelf.

Human resources

The coastal area of Xanadu has a low rural population
but the urban area is densely populated. The labour force
is essentially unskilled with a corresponding low level of
income. Unemployment is high and politically the people
are unsophisticated.

3. FLOW CHART

Application of scenario to Goodman Flow Chart in
order to illustrate methodology for resolution of confliets.

Box 1: - unemployment

-~ lack of foreign exchange
- malnutrition
- absence of infrastructure for commerce

Box 2a: ~environmental impact
- physical
- legal
- gocio-economic
- functional
- precedent

Box 2b: Deal with problems identified in Box 1 by:
(1) establishment of petrochemical industry
(employment and foreign exchange);
(11) an expanded fishery operation (protein and
employment);
(1i11) an expanded tourism industry (employment and
foreign exchange);
{(iv) establishment of a port to provide necessary
infrastructure to facilitate other activities.

Box 3a: Scenario

Box 3%: Port authority (small)
Chamber of commerce (locse control)

Box 4a: Resources under-exploited at present, although
insufficient sujtable dry land for development
of a port.

‘X 4b: The goals in Box 2b are based on projected
demands for the activities over the next ten
years. There is need for skilled labour.
There is need also for an information



Box 5:
Box' 6:

.Box Ta:
Box 7b:

Box 8
‘Box 9:

Box 10:

Box 11:

Box 12:
Box 13:

Box 14:
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dissemination system.
No problem is anticipated at this stage.

Resources are adequate at present but a
deficiency of dry land could occur at a stage
beyond the 10-year projected programme.

Resources sufficient at present, to absord
anticipated consequences of proposed
development.

Despite sufficiency of resources by and large,
activities have been identified for resource
allocation and limiting uses.

Wetland areas for reclamation to allow for
construction of port and urban expansion.
Wetland reclamation will be restricted by
ecological considerations and the need for
providing environmental safeguards.

The four uses could be perhaps ranked in the
following order of priorities:
(i) oil

(ii) port

(ii1i) fisheries

(iv) tourism and recreation
It must be specified that this ranking in an
unactual case would have to he preceded by a
comprehensive survey taking inta account
economic, social, environmental, and other
appropriate factors.

(1) The o0il exploitation could perhaps be
done by an international oil company working
under the supervision of the government of
Xanadu.

(i11) A major port authority would have to be
set up.

(111) A directorate of fisheries and one for
tourism will need to be established.

A port authority would be set up.

Legislative action would be required for
setting up the port authority and for super-
vision and regulation of the oil company.

Management could be by a coastal area manage-
ment authority accountable to the national
Planning agency. The authority could include
representatives of the major users of the
coastal area and also have functions for
regional, environmental and physical planning.
Facilities for research and data collection
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would be required as well as a scheme for
training skilled workers necessary for the
various develoupmental activities. Technical
details of constitutent units, for example,
the fishery would be worked out by the
authority concerned, in this case, the direc-
tor of fisheries. Areas of interaction and
conflict would be ruled on by the proposed
authority which would be vested with powers
necessary for this purpose.

4, CONCLUSIONS

Establish, if necessary by legislation, a regional
environmental physical Planning authority as depicted in
the organizational diagram in Fig. 2. The authority should
have (i) operational function of external integration with
the national planning agency and irtersectoral integration
(internal), and (ii) decision-making function in determining
environmental issues of development and construction.

5. OTHER RECOMMENDATIONS FOR FUTURE ACTION BY THE

UN AND ITS SPECIALIZED AGENCIES

(i) Regional seminars should be organized that focus
on specific problems of common interest to coaatal states
where regional co-operation is most likely to prove
feasible.

(11) Training seminars or workshops should be organized
by the UN Ocean Economics and Technology Office with the
co~operation of other UN specialized agencies on:

1. the methodology of asseosing socio-economic
and environmental impezct on developments
within coastal areas

2. methodology for compiling an integrated
inventory of data required.

(111) The UN Ocean Economics and Technology Office,
with the assistance of other UN agencies and interested
parties should form a task force in order to formulate
general guidelines for the development and management of the
coastal zone, applicable to the majority of developing
coastal states.

{iv) The UN Ocean Economics and Technology Office, with
the assistance of other UN specialized agencies should
develop means of accommodating the possible requests from
Member States in the development and management of their
coastal area programmes.

(v) The necessary steps in implementing the above
recommendations should be taken within a reasonable time,

(vi) Countries should develop the capability to acquire
the environmental data and information needed for coastal
development and management using where appropriate the
agsistance of the competent agencies of the UN and other
bodies.
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REPORT OF THE FRENCH-SPEAKING GROUP

The French language working group held its first
sesaion on Monday, 7 June 1976, with the aim of drawing
up a report presenting the results of the work undertaken
by the participants since 31 May.

The Chairman opened the session and gave a resumfé of
the subject matter of which the group had been convened to
discuss.

The floor was then taken by each of the participants
in turn and by the experts; the comments following the
discussion were adopted unanimously.

~ Considering the need to promote the development of
coastal areas in developing countries,

- Considering that the coastal areas of developing
countries have a double role:

Firstly, vis-a-vis the interior the coastal areas must
be developed on the basis of their own resources because
their development controls that of the hinterland in all
respects.

Secondly, the coastal areas should ensure contact
with the interior and it is through the coastal areas *that
a country carries out its trading.

- Considering the need to formulate a general development
plan taking into account the conditions prevailing in
each country,

- Considering the population particular ‘o coastal areas
in ~any countries,

1. The group recommends the planning of the development of
coastal areas in developing countries using the integrated
method which involves action in all appropriate sectors at
the same time.

2. The group further recommends that care schould be taken
to prevent any of the activities unduly influencing the
others.

Examples:

Port development may have an adverse effect o3
certain activities.

The oil industry may be incompatible with tourism.

In certain cases tourism may degrade the whole of a
coaetal area and create the need for purification
plants.

3. The group notes the c¢xistence of problems regarding the
utilization of coastal areas and agrees with the Rapporteur
General of the Seminar that the solution of conflicts cun
be identified through the analysis of four major uses of
coastal areas.
4. The group notes that every development plan must
involve the following three phages:

a) Pormulation of a study of the basic data

At this level information specific to each area must
be collected. This may include information on

-~ hydrology

- sedimentology

- biology.
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In short, it is necessary to undertake an initial
morphological study.
bg Decision to develop a coastal area )

A development plan may have two areas of impact.

‘or example, if there is a chance of discovering oil, it is
.ssential to prepare a study on the impact of this plan
an the natural environment. The oil industry may have an
impact on other activities. It should be examined whether
such a project has adverse ramifications for fishing or
positive ramifications for other sectors, in which case
it 18 necessary to decide whetheror not there is a conflict.,
In any event, scientists should be involved i{n the prelimi-
sary analysis. Economists are likewise needed to calculate
the costs, which are likely to determine the choice.

c¢) Problem of a posteriori prediction

This involves predicting the consequences which an

implemented project may have and the actu:l follow-up.

It would therefore be necessary to monitor work in order

to ascertain whether the consequences which were foreseeable
at the time of implementation have occurred as expected or
have been mcre serious.

Followirz this survey the problem of methodology was
discussed., ffter exchanging opinions the group opted for
the listing of all uses to which the theory of graphs can
be applied. Using this theory, it was possible to define
in the case of the five selected uses the factors of
interference listed in Table 1,

The group concluded that the effects of interactions of
all the uses of coastal areas are relative. For example,
urbani~ation in coastal areas may in certain cases be
benefic.al to tourism but may in other cases be harmful to
agriculture and vice versa.

The group also noted the existence of the three
following types of interaction:

- compatible uses

- incompatible uses

- particular cases.
1. Compatible uses

With regard to compatible uses, the group after
intensively analyzing the facts relating to the problems,
noted that whatever the type of development envisaged,
infrastructure represents the most basic and essential
requirement.

2. Incompatible uses

The group also observed that general activities relating
to renewable resources may be incompatible with those
relating to non-renewable resources.

For example, the exploitation of o0il fields may prevent
fishing. Mining is also detrimental to agricultural
development but on the other hand may have a positive effect
on the settlement of the population, industrialization
and urbanization.

3. Particular cases

There are numerous and varied cases. Tagble 1 lists
four cases in which development of certain sectors is
justified.




TABLE 1

Interference of different uses

Renewable Non-renewable )
Infrastructure |Resources Tourism Resources Urbanization
Infrastructure 100% + [100% + 1002 + 100% +
Renewvable T+ 1008 + 100% - 6 +
resources o - @ I
Tourism T+ T+ 6 - 6+
°- |- ©: | O~
Non-renewable T + T+ 6 - 5 +
To
resources 0 - 0 - 1+ @ @B
Urbanization T+ 6+ 6+ 5 +
o- | lopi@® |
Legend: - incompatible

+ compatible
To: case particular to Togo
I : case particular to Iran
H : case particular to Haiti
B : case particular to Benin
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In the coastal zone of the Caspian Sea in Iran
urbanization might have an adverse effect on the exploita-
tion of renewable resources.

In Haiti tourism has to give way to the exploitation
of non-renewable resources.

In Benin and Togo the exploitation of non-renewable
resources and urbanization bear no relation to each other
and the former does not profit the latter. Finally, rapid
urban growth in Togo is affecting tourism.

It is important to know the grounds for these different
cases, and to analyse systematically the justifications put
forward in this regard.

In the case of Iran, the incompatibility between
urbanization and the #uploitation of renewable resources,
principally agricultur.::, affecta the coaatal zone of the
Caspian Sea. The confiict arises from the fact that
despite the size of the country irrigable land ie in short
supply. The urbanization of the coast is affected by those
in a position to have country houses in the region. This
however will be to the detriment of arable land. For this
reason there is justification in promulgating an act
prohibiting the parcelling out of properties.

Tourism in Haiti is a priority but the management and
exploitation of existing non-renewable resources also takes
precedence.

In the case of Benin, the conflict involves urban
development and the exploitation of non-renewable resources.

The exploitation of non-renewable resources in
developing countries is limited to extraction operations.
The accompanying infrastructure consists of only very basic
urban amenitles. People attracted by the exploitation of
a mine, for example, disperse once the mine has ceased to
operate. It should be added in this context that a mono-
industrial town is very vulnerable to economic fluctuations.

In countries with a dependent economy the management of
non-renewable resources is not generally integrated in the
country's economic and social development plan.

Since the enterprises involved in exploitation operate
with minimum costs, they fail to take any measures to
improve the environment they pollute owing to abeence of
concern for the hazards which environmental factors repre-
sent for the health of their workers. This applies equally
to Togo where tourism and urbanization appear to be two
incompatible activities.

Togo has a coastline of 53 km of which the agglomera-
tion of Lomé (capital) alone occupies 25 per cent. The rapid
development of tourism is being accompanied by the establish
ment of a hotel infrastructure in Lomé and along the coast.
The population density in this area has led to accelerated
urbanization. In 1970, 21 per cent of the population lived
in one-tenth of the country's total area. In 1960, the
corresponding figure was 18 per cent. The coactal area,
which constitutes the country's principal tourist potential,
has been absorbed and for this reason, it is necessary to
plan the integrated development of the whole coastal zone.
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Table 2

MATRIX OF IMPACTS

Impacts Physical | Chemical | Biological | Economic Social Average
Activities 1¢  o%s |1 pee | 18 oue |18 ous (18 oas

ports 1.9 2,027 2.0| 2.0 2.0 [2.0 2.0 {2.0 2.0 | 1.95
4 bleneray 1.0 1.0/1.0 2.0} 1.0 1.0 [2.0 2.0 [1.0 1.0 | 1.0
£ 8l roads, ete. 1.1 1.7]0.3 0.3} 0.6 1.4 [1.7 1.9 {1.9 1.9 | 1.3
3§vnatcs L4 17§26 2.2 2,0 2.7 1.4 1.4 {1.6 1.4 | 1.5
4 ©|terrestrial 1.7 1.6 2.6 2.k 1.7 1.4 [1.9 1.4 [1.9 1.6 | 1.6
sgmrine 1.k 1.0f0.3 04| 1.3 2.0 [0.7 1.0 [0.9 0.9 | 0.9
U olvastes 0.4 0.7 0.9 0.9{ 0.9 1.0 {1.0 1.0 [0.9 0.9 | 0.9
ffhotel complexes [1.0 1.3[0.6 0.7] 0.9 0.9 |1.1 1.3 [1.1 1.3 | 1.3
Tlsites 0.6 0.7|0.k 0.6 0.6 0.6 [1.0 1.1 |o.9 1.0 | 0.8
€|vastes 1.0 1.31.3 1.1 | 1.1 1.0 1.1 2.1 [o.9 1.0 | 1.1
o _|hydrocarbons 1.1 1310 1.1 1.k 1.4 1.3 1. 1.0 1.0 | 1.2
g g ores and

construction

2| mterials 1.3 1.3f1.2 1.1 1.1 1.4 1.1 1.3 P o1k | 1.2
gvutes 1.1.1.3]2.0 2.0 1.9 2.0 [1.6 1.3 J1.6 1.6 | 1.5
8

£lbuildings 1.0 1.0 {20 0.4 | 0.6 0.6 |0.9 0.9 |0.9 0.9 | 0.8
g industries Ll 30N 1.6 2.0 2.0 [1.3 1.6 [1.3 1.7 | 1.5
£ vestes ;‘1.: L4 f13 1.3 1.3 1.6 |1.6 1.6 [1.6 1.6 | 1.u
Key: 2.0 Activities (special studies required)

1.0 Problems possible

0.0 HNo problems

1% : Estuaries and lagoons

2%% : Sandy coasts
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The group met for a third working session on the same
day during which the effects of all the uses of coastal
areas were studied in detail.

In the course of Tuesday, 8 June 1976, the group
convened for two working sessions. During the first part
of the session, the matrix of impacts (Table 2) was defined
and the second part was devoted to the reading and adoption
of the report and the recommendations presented by the
Rapporteur.

The second session involved an analysis of the matrix
of impacts which was revealed to be a valuable working
instrument for the following reasons:

1. It can be used to define priorities and consequently
to make a selection between them.

2. Once a selection has been made, it is possible to
examine the nature and scope of specific measures to be
taken in relation to the planning and development of
coastal areas.

3. It represents an instrument providing suggestions
which each country can adapt to its own situation.

RECOMMENDATIONS OF THE FRENCH-SPEAKING WORKING GROUP

The first Interregional Seminar on Development and
Management of Resources of Coastal Areas, held in Berlin
(West) from 31 May to 10 June 1976, recommends to the
developing countries that they:

1. Recognize the urgent necessity of establishing
infrastructure, particularly fishing ports, both concom-
mitantly and prior to all programmes for the planning and
development of coastal areas.

2. Recognize the need for tlre involvement, harmonization,
co-ordination of geologists, oceanographers, town plannerc,
and engineers in all projects for the planning and develop-
ment of coastal areas; this applies to the preliminary as
well as to the subsequent stages of the project. In other
words, it is important to arouse the interest of the relevant
sectors such as agriculture, tourism, finances, etc.

3. Recognize the necessity of involving local populations
in all coastal area planning projects by preparing
questionnaires with a view to collecting a maximum of
information on the area insofar as relevant records are
non-existent, and taking into account the following:

a) If, for instance, a port is to be constructed, it is
necessary to analyse the active and the passive systems,
to clarify the function of the port,and to assess compatibi-
1ity with natural systems and cultural values (necessity
of knowing windas, currents, swells, waves, etc.).

b) The objective of planning in coastal areas is in all
cases to apply science to useful ends and to make it
possible for man and activities to co-exist in a rational
manner,

4. Recognize the necessity of considering the objectives
set for the development and management of resources of
coastal areas in the framework of national objectives,
bearing in mind the problems raised during the course of
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this Seminar.

Se Recognize the necessity of orienting the training of
scientific and techniccl staff to the needs arising from
the implementation of programmes for the development and
managenent of coastal areas.

6. Establish national and regional bodies to co-ordinate
the different sectors interested in the development and
management of coastal areas.

T Collect basic data needed to establish a plan for the
development and management of resources of coastal areas
in order to be able to define the limits of the plan and
ensure its sguccess.

8. In conclusion, it is possible, taking into account
what has been said, to evaluate the costs and benefits
arising from the conflicts between the various uses.

REPORT OF THE SPANISH-SPEAKING WORKING GROUP

The Working Group first deliberated at length on how
to carry out their work. The method suggested by the
Rapporteur was completely changed for practical reasons
relevant to the countries of the members of the Working
Group. The method adopted is considered useful for the
structuring of a development programme for the coastal areas
of the individual countries. The Working Group did not
discuss the problems of each individual country because this
would have gone hevond the terms of reference of the Group.
However, it was considered advisable to mention important
problems arising in some countries.

The deliberations were conducted according to the
following pattern:

1. Discussion of the capacities and realities of the

coastal areas.

2. Identification of general and specific problems
of the countries of the Working Group members.

3« On the basis of the problems identified, the most
urgent recommendations were elaborated; first,
those of a general nature, and then some specific
reconmendations addressed to the United Nations
and to the individual countries.

INTRODUCTION

One of the principal characteristics of developing
countries is the fact that, having neither skilled manpower
nor a developed industrial infrastructure, they must
depend almost exclusively on their natural resources. This
situation, together with the fact that frequently the means
of developing these resources are lacking, results in the
need either to call in outside know-how or to export the
regourceg as raw materjals. This has led in many instances
to serious economic and social problems. It is therefore
of cardinal importanc: that the technical capacities and
know-how required for the development and management of
natural resources be fostered at the national level.
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This phenomenon, typical of the classical resources of
the mainland, has even graver consequences with rega=d to
the development of maritime resources, since many developing
countries are as a rule not prepared to manage the marine
environment. The complicated procedures connected with all
types of marine resources exploitation tend to remove this
problem even further away from the area of concern of the
respective developing conntry. The coastal area, which forms
part of a country's territorial waters, is one of its most
valuable possessions. This area must therefore play a
major role in the over-all development of the country. The
development of the coastal area calls for the use of the
most modern technologies on a comprehensive scale, if
unsolvable problems are not to arise, as is unfortunately
the case in many coastal areas in the world today.

With regard to the coastal area, the call for more
rational, more comprehensive, more environment-minded
development of resources is of even greater weight, since
human activity in this spehre is of recent date and since
the body of knowledge on the ecosystem of the ocean is still
relatively restricted.

Efficient management of coastal areas is therefore
extremely important. This is particularly so in developing
countries in view of the limited experience gained in
connexion with the development of coastal areas, excluding
of course those countries which have developed a major
fishing industry in the course of just a few decades.

In order to contribute to the formulation of a coastal
area development programme, so urgently needed not only by
the developing countries but also by the majority of the
developed countries, the Working Group undertock to examine
in depth existing problems, final objectives, existing or
foreseeable conflicts, and project development, the main
intention being to bring forth ideas and recommendations
which would consitute a contribution to this coastal area
development probtamme.

1. INVENTORY
The coastal areas of our countries are plagued with
gserious problems, both general and specific.
General problems
a. A widespread problem of considerable impact in our
countries is the lack of knowledge on coastal areas. Basic
data which would ensure the rational exploitation of
resources are either lacking completely or so incomplete and
unrelated that they are unusable. This problem results from:
- the more or less acute shortage of academica who can
research the physical, chemical, geological, and
ecnlogical aspects of the coastal area;
~ the lack of government measures aimed at stimulating
coastal area research;
- the small number, if not total lack of research
centres specialized in coastal area researeh.
b. None of our countries has established a coastal area
development programme conceived exclusively for the coastal
area., This problem is of even greater importance, since
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without such a programme it is not possible to undertake the
integrated and co-ordinated management and use of coastal
resources. The causes of this problem can be summarized

as follows:

- There is no central body invested with exlusive
competence for the planning of coastal region
exploitation. The result is that competence for
coastal region management falls to various sectors
which frequently set up good but one-sided develop-
ment plans which do not take into consideration
aspects which fall outside their competence. A few
countries do have a national planning authority, but
as a rule such an authority does not consider the
coastal region to be an ecological unity requiring
its own comprehensive planning.

- The state is in general not aware of the far-reaching
economic, social, ecological and political importance
of the coastal area., The result is that there is too
little incentive properly to integrate and co-ordinate
coastal area development.

C. All the countries have excellent and often numerous
legal regulations governing the use of certain resources or
activities in connexion with coastal areas. These regula~
tions, however, relate only to certain aspects, are incom-
plete and complicated, and lack inner continuity. The
reasons for this are:

= the lack of co-ordination in the management and
planning of coastal areas;

- frequent disregard for ecological or environmental
variables; if they are taken into account, only
certain aspects are considered.

d. Complete absence of coatrol or insufficient control of
the application of the availuble regulations, which are
thereby valid only in theory. The main reasons are:

- lack of an administrative infrastructure in some
countries;

- lack of a specific control or supervisory authority.
Where such an authority exists, it is insufficiently
developed and therefore inefficient.

e. A particularly worrisome problem is the complete or
partial shortage of qualified personnel for the resszarch,
planning, management and administration of coastal areas,
In many cases highly qualified experts are available, but
they lack the funds to convert their knowledge into practice.
This problem is most evident in the fields of integrated
pPlanning and ecolcgical research. The reasons for this are:
= the lack cf universitiles or the inadequate expansion
of existing university facitities. 1In addition, the
universities concentrate on the training of experts
qunlified in one field, those who are therefore not
couscious of the coastal areas as integrated ecologi-
cal units;

- the general lack of research institutions covering

the whole gamut of coastal area resources.

Specific problems
It is often difficult to sort the various specific
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problems into categories, since this can cause confusion,
We have used a scheme which is based on the various economic
activities,

a. Fighe roblems -
I) The biggest problem in this context is the ope<

sided and undifferentiated exploitation of fish stocks;

one gector dominates the whole situation and determines the
use of the coast on the basis of economic principles which
pay no regard to the whole problem of social, economic,
ecological, and political interaction. Typical examples

are Peru and the exploitation of anchovy stocks, Mexico and
the exploitation of crustaceans (shrimps, lobsters, prawns),
etc.

2) The rapid growth of fishing ports in many coastal
areas without the necessary infrastructure and involving
problems with respect to transport, conservation, and
marketing of fish products.

3) Traditional fishing or fishing as a craft without the
application of modern methods or the organization needed to
guarantee optimal use., This has severe socio~ecoromic
consequences for the skilled fishermen and are further
aggravated by competition from the highly developed fishing
industry.

4) Insufficient exploitation of the existing fish
stocks as a result of inadequate integration in the country's
plans of other resource uses, of poor accessibility, etc.
b, Agricultural problems

1) Farming in the areas directly adjacent to the coast
causes disturbances in the ecosystems of the coastal areas
which may have pevere local ecological consequences. The
prime causes are the deforestation of mangrove forests in
order to supply the banana plantations with props; the
uncontrolled use of insecticies and pesticides which pollute
the rivers and sea, etc.

C. Forestry problems

The mangrove forests represent extremely important
ecosystemg on account of the vresources they contain, e.g.,
trees (wood and props), molluscs, crustaceans, and fish.

In many countries conflicts arise in the use of these
forests, i.e., conflicts between the preservation of the
fish ptocks, wood utilization, and the development of
cultivated land in the vicinity, e.g., banana and cotton
plantations.

d. Mining problems

Mining and the establishment of mining industries in
coastal areas are harmonized with comprehensive development
programmes which take account of effects on the environment,
This is a central problem in sand and oil production, and
the siting of refineries and concentrators, etc. The
washings from mining products, waste from the mining indus-
try, and metal ore drilling operations frequently cause
severe alterations in biotic and abiotic coastal resources.
e. Tourist problems

when coastal areas are used for tourism the panorama
is sometimes dominated to such an extent that problems are
created similar to those which occur in the case of a
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monoculture, i.e., influx of sewage, traffic jams, altera-’
tions of the original landscape on account of the
destruction of coasts and forests, geomorphological dangers
(high-rise buildings, air currents, naval bases, removal of
dupes) and changes in customs and habits. In many cases the
advantages of tourism (financial revenue, human contacts,
cultural stimulus) fail to compensate in the long run for
the problems which it provokes.

while large~scale tourism can become a problem in some
countries, coastal areas in other countries are not used
for tourism because of their inaccessibility and the lack
of measures to prumote the necessary infrastructure, etc.
f. Problems in connexion with ports

Various activities severely pollute coastal areas and
hence cause a reduction of resources. ‘1he detrimental
effects of thoughtless deforestation of river valleys and
the subsequent increase in erosion; the diversion of sewage
from the towns; the washing of mining products on the coast
or in the inverior; industrial waste from refineries, paper
factories, the chemical industry, etc.; and insecticides
are particularly lasting.

This problem is particularly worrisome when it occurs
in areas which are of special importance on account of their
biotic resources, e.g., river mouths, mangrove forests, etc.

2. RECOMMENDATIONS

Before formulating the recommendations of this Wworking
Group, it is appropriate to summarize the main aspects of
the coastal environment and that which one wishes to make
out of it: The ecosystem of the sea is in close relation-
ship with all complicated phenomena which relate to a
natural intermediate stage, as is the case in the area
where mainland and water meet as well as in *he prolonga-
tion of the continent towards the large ocean basins. ‘The
dynamic equilibrium of this ecosystem is the result of many
variables which act simultaneously and about which one must
be very well informed before taking action on any one of
them.

'he main objective of any basic study for the adequate
management of these areas is the understanding of this
ecosystem and its quantification, if possible with the aid
of a mathematical model, Only in this way will rational
utilization be possible.

A sectoral investigation of tnis problem, particularly
in relation to a single resource or sclentific discipline,
should not be permitted; the study should be comprehensive
in charecter from the very beginning. The same applies to
the uses.

Every study on the environment requires systematic
observations over long periods of time (temporal series)
and adequate statistics of the ways in which man utilizes
the environment.

On the basis of this premise and the problems discussed,
the Working Group congiders it necessary to formulate the
following general and specific recommendations.
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General recommendations
a. As a basic rule for the adequate management of the
environment, one must above all recognize the significance
of the coastal region within the problems of the country
and identify the various intended uses. This presupposes
that a corresponding national policy exists. The objective
of this policy must be the integrated planning of the
coastal region. For the reasons mentioned above, in
connexion with the comprehens.ve character of the problems
to be gsolved, this policy should not be formulated by a
government organ which is responsible only for the partial
utilization of the sea. Neither should it constitute an
integration of the requirements of the various organs
responsible for the various uses of the ocean, It must be
emphasized that these organs, be they ministries, secreta-
riats, departments, ctc., are p:r se administrative organs
and not policy-formulating organs.

For this reason the following ls recommended: National
policy on the use of coastal regions should be formulated
by the highest state planning organ within the framework of
the general national planning context.

b. National policy on the integrated use of the coastal
regior. must take the form of a Programme for the Develop=-
ment ¢t the Coastal Region (PDCR), which should be elaborated
by the aforementioned supreme planning authority. This

PDCR must take account of all aspects and variables of the
coastal regions with regard to objectives, inventory,
conflicts, and implementation of the programme.

For this reason, we recommend the following: National
policy on coastal regions should take the form of a Programme
for the Development of the Coastal Region. This Programme
should be formulated at the supreme planning level of the
state, its implementation should be secured.

c. After having establisned a national policy on the uses
of the coastal region, it is necessary to take measures for
its rational development. This cannot be done without
sufficient knowledge of the bahaviour of the entire ecosystenm;
otherwise, there is the risk of this ecosystem being affected
very unfavourably, undesirable and irreversible results
being the congequence., This knowledge of the ecosystem must
be based on thorough and long-term studies, a fact which
often discourages goverrment organs who are oriented towards
short-term rcoults. In view of the critical situation of
the region, as mentioned before, it is preferable not to

use the coastal region for some time rather than use it
wrongly. For this reason the following is recommended:

From the very beginning a comprehensive study of all aspects
of the maritime ecosystem is to be envisaged in the form of
a mathematical model., This involves the establishment or
development of an ingiitution staffed by experts from the
disciplines of ecology, geology, physics, and chemistry,

who from the very beginning aim towards the integrated
utilization of the coastal region. A sectoral study of the
problem is out of the auestion; the preparation of the
comprehensive study of the problem should not be entrusted
to a state organ which is responsible for only one type of
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utilization of the coastal rzgion.

d, Prerequisite for any t/pe of ecological study is
information on the potentisl existence of maritime resources
in the coastal areas, the magnitude of development possibili-
ties, and environmental characteristics (basic dcta? as

well as data derived from the systematic observation of all
these aspects. Due to the increasing number of countries
engaging in oceanographic research and the action of the
Interguvernmental Oceanographic Commiasion (10C) of the
United Nations Educational, Scientific and Cuitural
Organization (UNESCO) within the framework of its activities
concerning the exchange of oceanographic data (IDOE),
several of these countries have already established a
national oceanographic institute which collects, processes,
records, and disseminates oceanographic data.

Due to the negligible oceanographic research activities
in these countries, however, these institutes are not
adequately utilized. Furthermore, data available in the
various state organs on the existence, behaviour, and use
of coastal resources are often scattered, incomplete, and
not easily comparable with o*her data.

In view of the recommended integrated management of
coastal regions and establishment of information centres,
the following recommendation is made: In co-operation tith
the various specialized agencies, lhe lntergovernmentsl
Oceanographic Commission of UNESCO should discharge an
advisory function in connexion with the adquateness and
organizational structure of the state information sources
on coastal area resources.

Specific recommendations to the United Nations
a. Organization of a Sub-regional Seminar on Latin America
for the purpose of exploring more deeply the aspects
discussed at this Seminar and of co-ordinating measures at
a more gpecific level.

b. The technical and financial aid measures of the
international organizations relating to development projects
with a foreseeable impact on coastal areas shonld take

into consideration the environmental variable.

C. Support of training programmes and promotion of
implementation of model projectns which illustrate the
advantages of integrated planning.

d. Promotion of regional co-ordination agreements for the
solution of problems which are common tu several countries
of a sub-region.

e. Supply of basic data, for example, tolerance indices
for the pollution of the water, the air, ete., to the
developing countries for use in elaborating standards for
the control of effects on the environment.

Specific recommendations to the individual countries

a. Structuralization of a coastal region development
programme whose implementation is binding for all sectors
concerned as regards use and administration ¢f rcoastal
regources.

b. Provision of training, including advanced training

for teaching staff and all scientific and technical personnel
needed at all levels by tne country for comprenensive
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coastal area research and for the planning, management,
legislation, and control of coastal areas.

Ce Participation of experts of various disciplines in the
elaboration of coastal area legislation in order to harmo-
nize divergent concepts and avoid omissions which would
have an adverse effect on the integrated utilization of
resources,
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BARBADOS

S Derek Baker
. Deputy Chief Town Planner
Government Headquarters
Town and Country Planning Office
Bay St., St. Michael

COASTAL AREA CHARACTERISTICS

POPULATION AND SETTLEMENT

Barbados, the most easterly of the Antilles, is one of
the smaller islands of the Caribbean with a total land area
of 166 square miles (about 106,000 acres). It is
21 miles long and has a maximum width of 14 miles. It has
66 miles of coastline.

The population of the island at the time of the
1970 census was 241,000. It is now estimated to be in the
region of 250,000, This gives a gross population density
of 1,480 persons per square mile and places it among the
most densely populated countries in the world along with
other island states like Hong Kong, Singapore and Malta
(Fig. 1). It is certainly the most densely populated
island in the Caribbean. This is an important background
factor in any consideration of the current and potential
use of the coastal areas, more particularly as one of the
island's two major industries, tourism (the other ie sugar)
relies heavily on the beaches as a natural asset and is
becoming amajor land user of coastal areas and secondly,
because the distribution of reside-t population has become
increasingly concentrated along the south and west coasts.

As the Population Distribution Drawing clearly indicates
however, the major concentration of population is to be
found around the island's capital and port, Bridgetown,
located a* the confluence of the south and west coasts,
where nearly half the total population of the island live.

Outwarad residential growth of Bridgetown has tended to
be rather sprawling and low in density. It is now beginning
to encroach on the rural inland areas. There is considerable
gcope for infill and increasing residential densities
within the existing built up area of Bridgetown before
allowing any further expansion of the urban area.

Thie is, however, of less immediate interest to the
study of coastal areas than the secondary trend of population
build-up fanning outwards from Bridgetown along the sonuth
and wesi coasts.

The south coast has always been more densely built up
and the developed area extends further inland than on the
west coast. New residential subdivision has in recent
years penetrated beyond Oistins further along the coast
almost as far as the airport. Conversely areas on the coast
between Bridgetown and Oistins have lost resident population
as a result of the accelerated change over to tourist
oriented uses. . , oy
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On the west coast population growth has not been 80

marked partly because:

(1) Most new developments which have taken place
between Holetown and Speightstown have been of
lower density;

(11) New development almost exclusively for touris?t
use, as at Holetown, does not show as a growth
of resident population in the census;

(i11) Development has taken place along a relatively
narrow strip of land for the most part on the
seaward side of the coast road. Further develop~
ment in depth inland is restricted by the Water
Protection zones along considerable arcas.

The over-all physical structure thus emerging from

the trends in population movement (and tourist development)
i{g of a coastal linear corridor of varying width extending
on either side of Bridgetown south east almost to Seawell
Airport and northwards to Speightstown, a distance of

about 20 miles. Within this corridor is considerable scope
for future infill and growth and provided care is taken not
to overload the infrastructure, particularly roads (already
gome congestion) and beaches; it may well be that the best
strategy is to concentrate further growth here. It would
have the advantage of leaving substantial areas of coastline
relatively undisturbed and, second, would not encroach on
the good inland agricultural areas.

PHYSICAL CHARACTERISTICS

Barbados is unusual geologically as it is not of
volcanic orgin. About 6/7 of the island is coral rock
which in most places is 100 feet thick or more. Under this
coral cap are sandstones and clay. This gives a typical
coastal terrain of coral terraces with inland cliffs that
were once sea cliffs — which then meet the sea either as
cliffs backed by sea racks, or as fine white coral beaches.
In the remaing 1/7 of the island, on the east coast, the
coral cap is absent resulting from a fault which stripped
off the coral and exposed the underlying sandstones and
clay. This, makes for a more rugged and exciting scenery;
large coral boulders having been thrown down are now
deposited along the shore.

GEOLOGY/WATER SUPPLY/SURFACE WATER DRAINAGE

The geological structure of the island is the key to
its system of water storage and supply. Water occurs in
Barbados as all ground water, which has infiltrated through
the coral cap, and is held in the pores of the coral stratum
with the downward movement arrested by an underlying clay
stratum. Near the shoreline the fresh water is held in a
hydrostatic balance with the heavier sea water, and is
obviously prone to salt water intrusion if the aquifer is
overdrawn. This storage is called sheet water. It happens
that since the slope of the coral/clay interface is in
that direction, the sl.eet water areas are mostly along the
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South and West Coasts.

It is estimated that these resources could supply
35 million gallons per day, as against the present average
water consumption of 20 - 23 million gallons per day.

The resulting water supply is in fact very pure. As
the water passes through the very fine pores of the coral
most of the impurities are filtered out. Thus no filtering
or artificial additive other than a small trace of chlorine
is necessary. The supply is trapped by wells direct from
the stored rainfall.

The location of the wells mostly on the South and
West Coasts is of considerable significance as a development
constraint. Around each well used for domestic supply a
large area has been zoned off and laws passed to prohibit
any new building or other development in the area, because
untreated human sewerage is the principal potential source
of contamination %o the water supply. The rest of the
island is also d.vided into various zones in which certain
types of developmynt are restricted and which impose striet
conditions for sewerage disposal and storage of oils and
dangerous chemicals.

SURFACE WATER DRAINAGE

Again the properties of the coral line limestone have
a marked influence on surface water and storm water
drainage., The porosity ensures the enlargement of surface
and underground fissures into deep gullies and caverns so
that surface water rapidly drains through. This is especial-
ly so on the higher areas further inland.

In the coastal area of the South and West, however,
inspite of these natural advantages considerable problems
with surface water run off persist. The reasons for this
are:

(1) The coastal main highway tends to act as a physical
barrier to water flowing down from higher areas
because of inadequate culverts, and all run offs
from the catchments must pass under the road;

(i) Much physical development has taken place in the
past without regard to drainage considerations;
(i11) Ground levels in many places along thege Coasts
are too low to permit a fall and therefore flow of
surface water to the gea.

This last condition results in a back up of stagnant
water more particularly in the vicinity of the concrete
surface water outfalls located at regular iniervals along
the Coast. These outfalls invariably terminate within the
zone where sand movement is constantly changing the ghape
and profile of the beach, depending on tidal and wave
conditions. Erecting structures in this dynamic zone leads
to accretion of sand (sand bars). The outfalls can often
thus be instrumental in causing coastal erosion, since sand
built-up in one area oiten results in sand loss elsewhere.
The sand bars can also aggravate the minor flooding which
gometimes occurs during timesof heavy rainfall,
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The only area of the island with a persistent flood
problem is part of Bridgetown urban area, including part of
the town centre, within the catchment of Constitution River,
But even here high flows on the river are only of short
duration; for much of the year the river is low or dry.
Attenpts to cost alternative methods of limiting, but not
eliminating, flooding here have shown that the amount of
damage caused would not justify the outlay of capital
expenditure to remedy the situation.

On the East Coast, the Scotland District (see FPig. 2)
has none of the advantages pertaining to the coral caps'
ability to absorb water. The oceanic clay of the coastline
is therefore decply scoured and eroded by rainfall. The
general instability of*the soil poses Bsevere problems to
development and consequently the area remains largely wild
and unspoiled.

AREAS WORTHY OF PRESERVATION (Fig. 3)

Inspite of the rapid extension of urbanisation along
the South and West Coasts there still remain substantial
areas around the North and East Coasts of unspoilt natural
scenery, as well as areas of ecolugical significance. The
distinction between areas of ecological importance which
have to be preserved without change in their natural state,
and areas of natural beauty where varying degrees of limited
and strictly controlled development can take place, is an
important one in the context of a crowded island with twin
pressures of tourism and population affecting the use of
coastal areas, Fach area has to be examined carefully to
determine what is essential to be conserved and the impact
different types of change can have on the natural habitat.

NORTH COAST

Includes areas both of ecological significance and of
natural beauty. The various bays and coves could in future
be combined as a coastal national park.

LAMBERT POINT TO CLUFFS BAY (1)

The area centres on Archer's Bay already extensively
used as a picnic Bpot which the Government has agreed in
principle to acquire. On either side a strip 300 feet wide
inland from the Coast would suffice. The dense vegetative
cover leading down to the sea, e.g., at Cluffs is spectacu-
lar, and no development should be allowed., Some improvement
of access and car parking could be acceptable for utilisa-
tion of Archer's Bay recreationally.

CLIFFS OF NORTH POINT (2)

Includes stacks, inlets, arches, caves and blow holes
as well as Animal Flower Cave (under cliff caveon with coral
formations in pools; open to public); no pressure for
development of this area due to barren character.
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EAST COAST

There are three major areas (Nos{ 3, 4 and 5), on'a
much larger scale than the North Coast, with potential to
be linked as a National Park.

WALKERS SAVANNAH AREA (3)

Contains the most extensive sand dune area on the
island; with the only characteristic tropical sand dune
vegetation. An access road with car parking facilities
could be provided. Some limited development behind sand
dunes coulf be permissible.

GAYS COVE/PICO TENERIFFE/THE CHOYCE (4)

An area of exceptionally fine natural scenery, also of
geological interest. Pico Teneriffe, although only
263 feet high, is outstanding, falling to ihe sea at a
steep angle, with a fine exposure of the oceanic series. It
can be seen for many miles. Pressure for development is
limited. Sheep grazing is common.

CHALKY MOUNT AND EAST COAST ROAD (5)

The area is unique to Barbados. Chalky Mount rises to
549 feet and is a miniature mountain range of bold relief
including a fine pinnacle ridge, with broken cliffs facing
North and South. The village is famous for its pottery
industry.

The seaward frontage of the East Coast Road is free of
development and provides excellent view of boulders on
shore thrown down by slippage. Limited development on
landward side exists but should not be intensified.

TENT BAY TO CONSET BAY (6)

A coastgl si:ip 300 feet wide from the cliff or high
water mark would adequately protect the attractiveness of
this coastal stretch.

SOUTH EAST COAST (Conset Bay to Foul Bay)

The southern boundary of Scotland District is taken as
the starting point for this section of coastline. There is a
gradual built-up of ppulation but the area remains essential-
ly rural with scattered fishing villages.

CONSET BAY TO THE CHAIR (7)

Contains land where pressure for residential sutdivision
could soon be felt and it may not be possible for the whole
area as shown to be preserved. A 300 feet wide strip would
preserve some good cliff scenery and fine rugged terrain
lying on the seaward side of the inland escarpment.
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PALMETTO, BOTTOM AND PEAT BAYS (8)

The three (3) bays together extend for 1 mile only and
constitute a small but most beautiful stretch of coast.
Peat Bay, for instance, is small, almost perfectly semi- ]
circular with vertical cliff walls 30 feet high hemming in a
level sandy floor in which coconut palms grow, their palms
overlooking the cliff.

FOUL BAY (9)

A large bay, well-defined by run of the cliff from
each end of the bay in a semi-circle. Unusual for good
bathing beach, no reasidential or hotel in immediate vicinity.
Restriction on further building 300 feet from top of cliff,
preservation of undercliff wood and sand dunes required.

SOUTH COAST

Defined for this exercise from Paragon Cliffs to
Carlisle Bay. Includes area of major urban/tourist
development.

PARAGON TO OLIVER'S BAY (10)

Pine cliff scenery, including highest cliffs on the
island (100 feet). Limited by inland cliff, providing
inland terraces. Proximity to airport and consequent noise
problem restrict further development and aid conservation.

GRAEME HALL SWAMP (11)

lLocated In the midst of South Coast built-up area.
were it not for important natural drainage function and
danger of flooding, it would probably have been developed.
Swamp contains a unique growth on the island of Mangrove
and has become a wintering habitat for a number of bird
species. Proposals for development mean that only preserva-
tion of limited part of the area is feasible.

WEST COAST
SIX MEN'S BAY (12)

This one of the few remaining "windows" to the sea on
the West Coast, is a fishing village of wood chattel houses
anaffected by tourist development.

MAYCOCK'S BAY (13)

A wide beach of fine white sand with extensive heavily
wooded and undercliff area. No housing, hotele or vehicular
access. 1t is a possible site for a cement piant which
if sited on cliff top, need not irretrievably spoil natural
beauty.
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RESOURCES AND USES OF THE COASTAL AREA
NATURAL RESOURCE ENDOWMENT

Barbados' main natural asset, is its fine white beaches,
No mineral natural resources have yet been discovered and
the island's other natural endowments are basically
geographical ones.

Historically, Barbados was well placed to become a port
‘and a thriving centre for commerce. The combined effects
of the North East Trade Winds and the convergence of the
North and South equational currents make it the most
convenient first land-fall for sailing ships approaching the
Caribbean from Europe. Added tc this, it has had the
further advantage of being South and East of the main
hurricane strike areas in the region.

For tourism the island has a natural advantage in
climate as ~ result of the cooling breezes of the Trade
Winds, which make it somewhat cooler than other islands
in the region. Moreover, there are clearly recognisable
wet and dry seasons and the time of year when skies tend
to be clearest and the cooling Trade Winds most pleasant,
corresponds with the North American and European winters.
The island is also well placed geographically to receive
tourists from South America.

A further natural asset is the reef surrounding the
island which is not only the natural habitat for fish, but
ensures shark-free beaches.

An unfortunate aspect of the fishing industry has been
small-scale dynamiting of the reef. Although probibited
by law sine 1904, it has continued gpasmodically until
quite recently. It not only destroys fish life and
therefore affects inshore reef catches, but affects the
growth of coral. An important decision has therefore been
taken to protect a 2 mile stretch, 14 mile from the shore
of the best and deepest coral by eastablishing a Marine
Underwater Park off Holetown, where there will be complete
restriction of activity likely to damage underwater flora
and fauna.

THE FISHING INDUSTRY, INCLUDING SHRIMPING (see Fig. 4)

The island's fishing operation is mainly limited to
inshore fishing in small open boats which do not go
beyond 25 miles, because of lack of navigation. The average
yearly catch of 7 - 10 million pounds provides about
2/3 of the island's demand for fresh fish.

It is a traditional industry giving rise to many small
fishing villages and is a direct cource of employment for
1,400 men who man the 570 small bhoats; total employment
extenda into the service and distribution trades the industry
generates.

Ihe fishing is seasonal which does create problems of
continuity of employment. For instance, the flying fish,
by far the largest part of the catch, only hit the island
between November and June each year,
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The major landing ares markets are in Bridgetown (2),
Oistine and Speightastown, which deal with over half the
recorded landed catch. The other landing areas are on
numerous scattered locations around the coasts (see Fig. 4).
Pacilities at landing areas include market buildings at
the larger ones, and at smaller ones, covered sheds and
fresh water supply. Electricity is now being installed at
selected centres. Government's policy is to concentrate
such improvements as this and provision of berthing facili-
ties at a few selected centres and thus reduce the number
of landing areas.

At the moment there are no modern fishery harbours
on the island. The feasibility of reclaiming 2 acres of
land from the sea at Oistins is therefore being investigated
with a view to providing a landing pier for 120 vessels, a
new market and cold storage facilities. 1If in addition to
this, the three ice factories and three cold storage plants
in Bridgetown — all readily available for more intensive
use during the seasonal glut of fish — are considered, there
is clear indication of the potential for expansion, once
the industry can be re-organised with slightly bigger boats
and navigation equipment to enable further deep sea fishing.

After a period of non-operation, the shrimping industry
wasg re-established in 1973 with a fleet of 20 refrigerated
fiber glass trawlerc, and the shrimp processing plant on
the water-front between the Careenage and the Deep Water
Harbour was reinstated.

To begin with, operations were successful. It was
intended that nearly all the catch should be for export,
and in the last quarter of 1973, for instance, nearly
300,000 pounds worth ($1.1 million dollars) were exported.
More recently the world wide drop in the shrimp catch and
the cost of fuel for the boats compared with competitors
with oil supplies, has resulted in a short-term problem.

TOURISM (see Fig. 5)

The major growth of tourism into one of the two most
important industries on the island occurred relatively
recently, starting in the early sixties, gaining momentum
over the last 10 years and now showing signs of levelling
off.,

Me following toble charts ihe growth In nunber of visitors from 1964 - 4,

Xeax Yisizors Zhsolute - %
Increase

1964 - 57,625 - -

1965 68,418 10,793 18.7

1966 9,104 10,486 15.6

1967 91, 565 12,461 15.8

1968 115,697 24,132 26,4
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1969 134,300 18,6067 1 ;- 16.1
‘1970 156,417 : 22,114 " 16,8
197 189,975 32,658 20,9
1972 210,349 21,21 11.3
1973 222,000 11,731 5.6
1974 230,718 8,638 3.9

Direct employment in tourism (hotels, restaurant and
bars) is currently 4,500 - 5,000 persons; the variation
reflected in these figures is seascnal and has been
diminishing as a result of increasingly successful efforts
to maintain tourist numbers during the former "slack"
pPeriod of the summer monthas (April to December).

Although tourism now plays a key role in the economy
of the island and has a considerable albeit difficult to
define, social impact, for the purposes of this paper, it
is considered that its physical impact as a user of land
and beach resources should be the main focus for further
examination.

Total accommodation on the island is about 9,000 beds
and one important feature is the unusually wide range df
accommodation from minimal cost guest houses to luxury
hotﬁlﬂ .

Tourist development has been characterised also by:

(i) A relative abasence of large hotels and as a

congequence high rise buildings. The four largest
hotels, each have about 300 beds (150 rooms) and

are 6 - 8 ptories high. Two of these are located
in the urban hinterland of Bridgetown. Development
elsewhere with very few exceptions has not exceeded
4 stories. Thus to a large extent the small scale
character of the island has been retained.

(11) The location of tourist accommodation has been
related very closely to land with either beach
frontage or in close proximity to beaches, preferab-
ly good bathing ones.

In certain densely built-up sections of the
South Coast the situation has been reached where
moat of the land with beach frontage is taken up
and hotel developers are now prepared to consider
gites on cliffs without beach frontage on the
asgumption that a congtruction of a4 groyne into the
sea would create a beach.

It was shown at the firsi section of this
paper how storm-water outfalls on the beach can
cause problems of sand accretion. The Hilton
Hotel's groyne created such a large expanse of
beach that eventually counter measures had to be
taken to halt further accretion of sand. The
Government's Coastguard Station caused similar
problems with an over wide beach and silting
difficulties for coastguard and fishing vessels.
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It has been decided therefore not to allow any
further groynes until a comprehensive study is
completed wiilch would establish a framework for
allowing such structures without causing coastal
. erosion or loss of land elsewhere on the coast.
(1ii) The best beaches and therefore most of the luxury
hotels are found on the northern section of the
West Coast between Holetown and Speightstown.

The hotels tend to be low rise 2-3 storey
developments set in spacious landscaped surroundings
at low densities (20 - 40 beds per acre), usually
well get back from the beach. In the immediate
vicinity of Holetown, however, is a large scale
higher density, holiday condominium resort (1,000
beds) with good shopping facilities.

(iv) The South Coast has tended to specialise in lower
priced guest house, small hotel and, more recently,
apartment hotel accommodation. It tends to be
higher density (50 - 100 beds per acre), on smaller
sites. Beaches tend to be less wide and develop-
ment closer to the high water mark. There has
been a proliferation of small tourist oriented
night clubs, bars and restaurants, sometimes in
conflict with the amenity of residential areas.

TOURIST CAPACITY OF THE ISLAND

Looking to the future, the beaches again could be the
key variable in arriving at an environmental capacity for
the island.

As part of the Review of the Physical Development Plan,
a study was carried out of beach capacity. It took place
in those areas where tourist development existed and was
assessed could be extended or intensified. The island was
divided into 12 tourist development zones and beaches
graded with regard to quality of swimming (3 grades), and
depth of beach (3 grades). From the grades, different
densities of occupation were assumed and on the basis of
these figures, total beach capacitieas were calculated
for each zone. An allowance was then made for 20% of beach
capacity to be occupied by local residents at any one time
and from a questionnaire survey of visitors, that 50% of
the tourists staying in a zone would be occupying beaches
in that zone at any one time.

The study indicated the additional number of tourist
beds which each zone could accommodate and by this method
arrived at an over-all total for the island of 27,000 beds.
Other constraint facctors led to the reduction of this
figure for projection to 1995 to 25,500 beds.

The land requirement for such an expansion would be of
the order 200 - 300 acres depending on density of develop-
ment.

It has already been noted in the context of Population
Distribution that on the South (joast particularly, residen~
tial use is being supplanted by tourist development, but
this has not resulted in a land use conflict. Although no



Sh

8pecific study has been undertaken on the subject, it
appears that:

(1) As Bridgetown continues to predominate for all
types of employment, it is accessibility to
Bridgetown which is more important in house choice
than location on a beach. Moreover, there is no
competition with tourism in terms of land availa-
bility in the sector of Bridgetown where major
residential expansion has taken place.

(ii) Another locally acceptable alternative location
for residential use is slightly further inland on
the coastal terraces overlooking the ocean, with,
it i8 felt, the advantage of breezes and views.

(iii) Beaches are considered by many more apprcpricte
for recreation than residential use because of
high house maintenance costs and the heat in the
summer months.

COMMUNICATIONS/ROAD NETWORK (Fig. 6)

There is a dense network of roads throughout the
island, all of which are paved and generally maintained
in good condition. Pavement widths, alignments and grades
are not to modern standards reflecting their origin as
cartroads. With some notable exceptions they are, however,
generally adequate for the island's needs. The radial
pattern of the routes reflects the pre-eminence of
Bridgetown as the centre of all activity.

The comprehensive coverage of ronds is of importance
to tourists who can get around to most parts of the island
easlly by bus or mini~moke, and heavy rains do not normally
cauge roads to be closed us in some other islands,

The most heavily travelled route follows the South
and West Coasts of the island from the airport through
Bridgetown to Speightstown. This highway is recognisedd
to be inadequate, most especially in Bridgetown where it
merges into a dense maze of relatively narrow streets.

Difficulty arises, however, in any major widening or
improvement on this route because older development is very
close to the carriageway and would therefore involve cogtly
acnuisition, redevelopment and disruption. In view of this
factor, the feasibility of entirely new routes nas been
investigated.

The Physical Development Plan proposes a Spine HKoad
which is expected to traverse the town, skirting the central
commercial core, with the dual role of feeder road and
by-pass to Bridgetown. The other proposal, the Outer-City
by-pass, would aim to connect the main tourist areas on the
South and West Coacts and would more clearly by-pass
Eridgetown and pass through agricul? ral rather than built-
up areas. No final decision has been taken on either route,

AGRICULTURE

The rationale for concluding that a residential/tourism
land use conflict does not exist in Barbados, has already
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been given.

There is no conflict with agriculture either because,
on the whole, coastal areas of the South and West, with
sandy soils and low rainfall, cannot support arable crops
including cane. The land is termed rab land. Spasmodic
grazing of goats and sheep is all that can be achieved.

The East Coast does have more extensive grazing areas,
where a local breed of sheep, the black belly, famous for
prolific breeding and with great export potential, is
flourishing. Also in this area in order to stablilise and
avoid slippage of land the Soil Conservation Unit has been
specially set up to initiate measures such as (i) reforesta-
tion of the foreshore for wind belts, (ii) terracing, and
(11i) fruit tree planting. ‘his has linked up with the
campaign to grow more food by selling fruit trees to the
public at minimal cost.

WASTE DISPOSAL
SEWAGE

The main problem has been in the low lying central
Bridgetown area where sewage disposal is water borne either
to wells, septic tanks, or dry pites and where 50% of the
buildings (mostly poor houses) still retain the privy pit.
Work is just beginning on the installation of a modern
sewerage system with treatment plant to serve an area of
0.8 miles and 51,000 population and will remove the foci of
surface pollution from wells and septic tanks, and the few
outfalls which pollute the sea at some points.

Elgewhere, in the main areas of population along the
South and Weat Coasts, the same methods obtain, except
that larger hotels are required to have treatment plants
which serve at suitable points into the ocean. No major
problems of aewerage disposal have arisen, and there are
sanitation advantages in the disposal of sewage into the
sub-goil provided that the density of urban development
using this method is not increased and proper monitoring of
the situation is undertaken.

GARBAGE

The chief problem related specifically to coastal
areas has been the continuing practice in the fishing
villages and other small settlements (often ad jacent to
tourist development) of throwing garbage, including dead
animals, into the sea. The problem was exacerbated until
recently by infrequent and unreliable gartage collection
services and also the prohibition on burning rubbish on the
beach,

The need here is for a programme of environmental
health education to emphasise the sea as a resource rather
than a utility,
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POWER STATIONS

Barbados has no rivers or natural waterfalls which
could be used as sources of energy. The country's power
supply is provided by two power stations sited on the
South West Coast, to take advantage of easterly winds
which take the occaslonal emission of particulate matter
out to sea, thus minimising on shore air pollution.

RECREATION

The beaches are the biggest recreational attractions
to residents and tourists alike. For the tourist there is
swimming, sunbathing and water sports. In a very real
sense for the Barbadian, the beach performs the same
function as a park or community centre might elsewhere.

It is a place where people walk, meet, play beach cricket
and swim. Thus, all beaches in Barbados are public and
specific attention has been paid to retain, and where
possible, improve public ascess to the beaches. New hotel
developments are required to provide pedestrian rights-of-
way. In order to protect passage along the beach no fence
or enclosure & privale property is permitted within

30 feet of high water mark. New building development is not
allowed close than 100 feet from high water mark.

There are two landecaped Esplanades where free public
performances are given by local bands and groups. The
Animal Flower Cave on the North Coast is an under-cliff
cavern with rock pools containing sea anenomes. On the
East Coast is the first purpose created picnic spot where
wooden benches and tables are provided as permanent fixtures
in a pleasantly wooded area overlooking the Atlantic,

If the proposale for national parks outlined in the
first section are followed, more of these type of facilities
will be provided as well as cliff walks along attractive
stretches of coastline.

PORT AND SHIPPING
CAREENAGE AND BRIDGETOWN

A unique and characteristic feature of Bridgetown is
the inlet of harbour and wharf facilities, dredged and
widened from the 0ld Constitution River, which penetrates
Eant/West right through the town centre and is called the
Careenage. Loading and unloading of cargo vessels goes on
here amid the hustle and bustle of a busy centiral thorough-
fare.

The Careenage has been in use for more than 300 years.
1t used to be the only safe land locked anchorage for
all craft, but since the opening of the Deep Water Harbour
in 1961, it has concentrated on the inter-island schooner
trade where it has the particular advantage of having the
only dry dock in this area available for repairs. It is
also the berthing point for the Shrimping Fleet, pleasure
craft and numerous small fishing vessels.
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It is considered that certain elements of i{nter-island
cargo trade more suited to bulk handling, e.g., cement,
should more logically be carried on at the Deep Water
Harbour, ~nd a Port Development Plan, recommends over the
next 10 years a gradual scaling down of cargo handling
operationk at the Careenage such that it would tend to
Bpecialise in serving smaller more Picturesque vessels from
smaller nearby islands and Providing berthing facilities
for pleasure and fishing craft.

DEEP WATER HARBOUR

The Doep Water Harbour was constructed alung with a
land reclamation scheme in 1961. The port was to be a
multi-purpose facility for general cargo, sugar molasses
export, cruise liners and service calls. In the years
since 1961, it gradually became congested and unable to
handle efficiently the number of calling ships.

A plan was therefore made to extend the port facilities,
implementation of which is Just now being initiated. 4
first priority is to increase and modernise available
transit shed space to cater for the growing shipping trend
of containerisation expected over the next 10 years,
which increases pressure on shore facilities.

New installations will include a bulk handling facility
for cement (removed from Careenage), and for any other
cargo imported in sufficient quantitiea. It is viable this
will include grain (and provision of flour mill), and also
fertilisers and animal feed to stimulate local agriculture.

The other proposed new installations - extension of
berthing facilities, reclamation of land for marine oriented
industry, a large shallow draft basin and a medium draft
basin -~ are optional developments, dependent on external
factors, not capable of accurate anseassment at this time,

The possibility cf extending the facilities for the
cruise liner shipping trade (110,000 - 120,000 passengers
Per annum) was also examined, but it was concluded that
further berthing facilities to expand the ports' present
capacity of 3 cruise ships per day could not be economically
Justified. Moreover, it would tend to overstrain transpor-
tation, restaurant and hotel gervices, as well as increase
port congestion.

INSTITUTIONAL AND REGULATORY FRAMEWORK FOR
COASTAL AREA DEVELOPMENT

TOWN PLANNING LEGISLATION

Town and Country Planning Act 1965
Town and Country Planning Development Order 1972

The Act was the consolidating legislation after two
earlier interim Acts which had sought to control the
rapidly expanding Bridgetown area. It extended powers of
control to cover the whole island and under a system
modelled on British Town Planning legislation brought the
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‘use of land under comprehensive control by requiring
planning applications for all building, changes of use,
and subdivision of land.

Decisions on these applications were to be made in
accordance with the principles and policies laid down in
a Physical Develcpment Plan for the island. The Plan
was prepared, but was never approved. It is now under
review,

Under the Regulations of the 1972 Order, control is
exercised over the design (including height), layout and
density of buildings (important in tourist facilities), as
well as access water supply drainage and health requirements.
for which the Town and Country Planning Office acts as a
co-ordinating agency for other departments.

TOURIST RELATED LEGISLATION
Condominium Act 1971

Enables subdivision of buildings into multiple owner-
ship without attachment of land areas. Surrounding lande
can be retained in common ownership.

Hotel Aids Act

Ministry of Tourism is empowered to aid certain
small/medium sized hotel projects which satisfy certain
requirements, after planning permission has been obtained.
ENVIRONMENTAL CONTROL LEGISLATION

wWaterworks Act 1895 and Amendments

Set up the Government Waterworks Department to control
all matters relating to the supply and extraction of water.

Health Act 1969
Health Services (Building) Regulations
Health Services (disposal of offensive waste)

The regulations enable the Ministry of Health to
control comprehensively sanitary installations, and sewage
and waste water disposal for all buildings and land.

Highways Act 1945

Gives the Ministry of Communications and Works the
power to keep clear highways, water courses and drainage
channels and propose improvements.

Implementation Agency legislation
Parks and HBeaches Commission Act 1970

Set up a Commission with main repponsibilities of:
(1) Improving the maintenance and cleanliness of
beaches and parks;
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(11) Initiate projects for establishment of new parks,
8.8+, Marine Under Water Park; )
(111) Policing beaches and parks under their Jurigdiction
against destruction or spoilage.

Soil Conservation Act

Set up a Board to:

(1) Scrutinise all development of the Scotland District
to prevent further erosion;

(i1) Initiate programmes for restabilising the area.

OTHER LEGISLATION
Land Acgquisition Act 1949

Enables Government via the Ministry of Housing/Lands
to acquire land by compulsory purchase for any public
purpose approved by Cabinet, and has included purchase of
coastal sites for recreational use.

Land Valuation Act 1972

Introduced a land tax based on site value and improved
value (including buildings). Was intended to encourage
clearance of derelict buildings and vacant site "ripe" for
development.

NON-STATUTORY AGENCIES

National Trust

Is a voluntary body incorporated by Act in 1961 with
an influential "pressure group" role, Within its over-all
objectives is a firm commitment to preserving and enhancing
areas of natural beauty and local flora and fauna on the
coagtline. The Trust has acquired some property to this
end.

Caribbean Conservation Association

Is a regional organisation, based in Barbados,
financed by member Governments, represented by bodies such
as National Trust concerned with the environment. Is
undertaking a detailed inventory of natural endowments of
the region.

CONCLUSION AND THE NEED FOR CO-ORDINATION

From the foregoing list of legislation it is apparent
that a number of bodies are involved in the implementation
of policies related to coastal areas, but there is no
systematic collection of data. leither is there any
real co-ordination. There is quite considerable scope for
consultation but co-ordination tends to be restricted to
financial control, with decisions on projects made on an
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individual basis, the initiative for bringing up projects
resting with an individual ministry or depariment, which
decides its own priorities. As a consequence the link
between comprehensive development planning and implementa-
tion and management is rather tenuous.

Comprehensive development planning is vitally necessary
8o that the balance between — (i) the use of natural
resources, (i1i) infrastructure and (iii) the carrying
capacity for urban development of coastal areas — is
maintained. As far as coastal areas are concerned:

(1) the beaches Enatural resource), (1i) water supply and
sewage disposal (infrastructure) and (i1ii) the amount of
urban/tourist development, environmental capacity has not
yet been exceeded with the exception of roads on South/West
Coasts. But the situation needs to be constantly monitored
and correlated to the present and proposed development of
the area concerned.

In particular, the maintenance of high quality water
supply is of paramount importance and will require integra-
tion of a water resource development plan with the over-all
physical and economic planning of the island, Protection
of the purity of water supply is intimately connected with
methods of sewage disposal. Thus, it could be that water
supply and sewage should come under one autuvnomous body
rather than be separated between the Ministry of Health and
the Waterworks Department.

Similarly, it is essential for an effective Stormwater -
Drainage System to take account fo the ultimate development
plan for the area it is to drain, and requires the co-
ordination of the various infrastructure projects for
coastal areas including the Bridgetown Harbour Extension,
the Bridgetown Sewerage Scheme and major road proposals.

What these examples point to is the need to have
properly integrated data collection in related subject areas,
perhaps best correlated in a Physical Development Plan
which would be an on-going and cyclical process of
monitoring and review.
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"BENIN

Obayomi Léon Sacramento
Directeur des Etudes et de la Planification
Ministére du Plan
B.P. 342, Cotonou

I. APERCU GERERAL

La République populaire du Bénin se trouve dans la
potminence occidentale de 1'hemisphere nord du continent
africain., Situte a 1'est de cette énorme avancée, Ba
facade s'ouvre au sud sur l'océan Atlantique par 125 km
de cBte,

Elle s'etend :

En latitude, entire les 6éme et 12éme paralldéles nord;
elle est donc située tout entiére dans la zone tropicale
humide.

oEnlongitude6 d cheval sur le méridien de Paris, entre
le 1° et le 3° 49' a 1'est du meridien international de °
Greenwich (Angleterre) dans la partie nord et entre le 1
et le 3éme degre dans la partie sud.

La zone cOtiere est faite d'une succession de lagunes
et de petits cirques encombrés de bancs de sable, qui
forment une vole d'eau intérieure ininterrompue depuis le
delta du Niger jusqu'a Cotonou,

Aprés une bréve interruption entre Cotonou et Ahozon,
gitue 4 30 km environ 4 1l'ouest de Cotonou, le cordon
lagunaire reprend pour ne s'arrdter qu'a Lomé (Togo). La
cOte ne presente pas de sites naturels favorables &
1'installation d'un port. Elle est défendue par la "Barre”,
ce qui explique l'existence des ports en eau profonde de
Cotonou et de Lome,

Du point de vue des quantites annuelles de precipita-
tions, on observe des differences importantes entre les
zones est et ouest du littoral beninois. La partie est
de la frontidre nigériane a Porto-Novo (Setme) est beaucoup
plus arrosee (1 430 a 2 000 mm en moyenne) que la partie
située a 1'ouest de OQuidah (République populaire du Bénin)
ou 1l'on note des hauteurs moyennes annuelles de 900 a
1 100 mm, L'est est le royaume des for@ts mesophiles.

De Ouidah a4 1'embouchure de la Volta (Ghana), la vEgttation
est beaucoup plus avare. C'est la savane. Cette partie

du littoral serait, 4 1l'origine, revétue du méme manteau
vegétal que la partie est. Trés t8t entamées par 1'homme,
les fOrets primitives et secondaires ont disparu. Elles
ont &té remplacees par la palmeraie, la cocoteraie et la
savane sud-soudanaise.

La RéBublique populaire du Benin a une superficie de
112 600 km¢ sur laquelle €volue une population de
3 197 000 personnes (1975). Elle se répartit comme suit:

- Population rurale : 2 766 000 habitants

- Population urbaine : 431 00O habitants

- Densité : 25 km?

Cette population est treés irréguliérement répartie.
Dans le centre~sud et le sud-est, elle atteint 400 habitants
au km2, Dans le sud, 15 p. 100 du territoire national
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concentre 61,% p. 100 de 1la population totale du pays.

La zone cBtiére, basse et sablonneuse, et limitée par
des lagunes en vole de comblement, est large de 2 8 5 km.
Partogt la densité de la population y detpasse 150 habitants
au kme,

Comme on le voit, la frange cBtiere joue un rGle trés
important dans la vie tconomique de la Kepublique populaire
du Benin. Region trés peuplte, elle est la porte d'entrte
et de sortie des Kepubliques du Niger et du Bénin. Ses
ressources servent a entretenir en partie les populations
du Benin, du Niger, de méme que celles du Bas-Tugo et de
1'Etat de Lagos au Nigéria. Dans la suite de notre expose
nous ttudierons trois phenoménes distincts :

- Le cordon lagunaire;

- Les bancs de sable;

- La plate-forme continentale beninoise de 1l'ocfan

Atlantique.

II., LE CORDON LAGUNAIRE

Le cordon lagunaire du Bas-Betnin fait partie de la
chatne lagunaire et de lacs qu'on observe sur les cOtes
africaines depuis la Casamance au Séntgal Jjusqu'au Congo.

1. Principaux lacs du Benin

Source : Service topographique

Nom du lac ou du marais Type Superficie Région
La Nokoué Fluvio- | 138 km? Sud-Est
maritime (Cotonou)

Lac Ahémé Fluvial 78 km? Sud-Ouest
(Guezin)

Lac Toho Fluvial 15 km? Quest
(Athieme)

Lagune de Porto-Novo Fluvial 35 km? Sud-Est
(Porto-Novo)

Les lagunes de la République populaire du Bénin
comptent parmi les lagunes tropicales les plus preductives
du monde. Les rendements de la p€che en lagune de Porto-
Novo ont depasst une tonne a l'hectaire - une tonne de
produits animaux, soit bien plus que la production des
meilleurs padturages des pays europeens ou americains.

Pour accroitre leur développement, les pays du tiers
monde ont recours A la technologie qui a fait le succeés des
pays economiquement avances. De ce fait, ils sonti confrontes
aux meries problémes ecologinues. C'est en particulier le
cas du Benin od, aprés la construction du port en eau
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profonde de Cotonou, les lagunes du Ben‘n sont en peril,

2. Appauvrissement biologique du lac Nokout et de la
agune de Porto-Novo
a) Resultats d'ftudes
Le Centre Technique Forestier Tropical, organisme de
recherches francais, a &tudie en detail (1963, 1964, 1965
et 1969) la baisse de la production halieutique du lac
Nokoué et de la lagune de Porto-~Novo pendant les 10 enntes
qui ont suivi la construction a Cotonou d'un port en eau
profonde. Le tableau récapitulatif des conclusions de
ces &tudes (CTFT, 1969) est reproduit ci-aprés.

Méthode de péche Prcduction annuelle (en tonnes)
| 1959 | 1964 | 1969
Eperviers 7 500 I 5 600 2 800

[Piégea, filets a crevettes semblent diminuer,
mais des fluctuations masquent la tendance

generale,
Acad ja 3 720 550 1 200
P@che générale 4 200 3 150 1 600
Huftres négligeable 0,5 0,5
TOTAL : 15 420 9 300 5 600

I1 est bien clair que la production de ce lac a
gravement baisst : en simplifiant la courbe, elle est
tombte de 1 000 tonnes par an. Ces chiffres ont pour base
des pBches de contrfle, faites dans des conditions uniformes.

b) Causes et effets

Des etudes realisées par le Centre Technique Forestier
Tropical, il ressort que la perte en production halieutique
du lac Nokout et de la lagune de Porto-novo est le resultat
direct de la construction du port autonome de Cotonou,

En effet, avant la construction de ce port, un
courant marin cOtier apportait reguliérement du sable pour
fermer le chenal de Cotonou. La seule ouverture naturelle
qui servait alors d'exutoire permanent du lac Hokou? et
de la lagune de Porto-Novo €tait 3 Lagos, 3 100 km plus loin
d 1'est. Pendant les plus grandes crues de 1'0uéme, le banc
de sable qui fermait le chenal etait ouvert naturellement
pour laisser couler les eaux du lac vers la mer. L'ouverture
du chenal ne durait que quelques mois, le sable apporté par
le courant cOtier le refermaat tres rapidement,

L'alternance de 1'ouverture et de la fermeture du
chenal de Cotonou créait un cycle ol le chenal restait
normalement ferme, ne o'ouvrant que pour de courtes périodes.
La durge de ce cycle etait de trois 3 cinq ans.
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Dans la situation actuelle, le courant cOtier
susmentionnt a £t supprimé par la construction des digues
du port de Cotonou. Il en resulte l'ouverture permanente
du chenal et la suppression du cycle decrit ci-dessus, qui
provoquent des changements dans l'equilibre biclogique du
lac Nokoue et de la lagune de FPorto-Novo.

Avant l'ouverture permanente du chenal, la fermeture
de ce dernier pendant une longue période occasionnait un
depdt d'alluvions riche en matiéres minérales apportées
par les eaux des cours d'eau se deversant dans le lac
Nokoue, notamment 1'Ouémé et la S3; de mé€me les matildres
organiques dépostes par les populations riveraines du lac
Nokout et de la lagune de Porto-Novo, sur laquelle ®tait
fondee la richesse de ces lagunes en poissons., Actuellement,
apres la construction du port de Cotnou, la vitesse des
courants des fleuves pendant la crue et ls turbulance
prolongee des eaux, provoquee par les martes, emp€chent ua
long sbjour des matieéres organiques et inorganiques
susmentionmtes dans le lac Nokout et la lagune de Porto-Novo,
les entralnant rapidement en mer. Les vegetaux aquatiques,
notamment le plancton, qui utilisent directement les
matidres mintrales pour leur formation n'ont plus le temps
de pousser en abondance comme autrefois, les mati2res
minérales etant directement entralnées en mer, sans sejour
prolonge dans le lac., Les animaux aquatiques, mangeurs de
vegetaux, deviennent moins abondants. Les animaux aquatiques
carnivores diminuent egalement; c'est le cas notamment des
poissons.

Ainpi, les prises de filets, surtout de filets
eperviers qui fournissent & peu préds les 50 p. 100 de la
production totale du lac Nokcué et de la lagune de
Porto-Novo accusent une perte totale Ennuelle de 25 a 50 p.
100 environ. Les autres methodes de péche ont également
souffert.

La plche aux "acadjas", sorte de pisciculture pratiquée
4 1'aide de branchages plantés dans 1'eau, pour former des
parcs rectangulaires ou circulaires, est 1'une des plus
importantes au lac Nokoue et & la lagune de Porto-Novo.

Les zones delimitees par ces parcs servent de refuges aux
poissons, surtout les Tilapia qui s'y reproduisent, ¥y
croissent et 8'y nourcvissent des plantes qui poussent sur
les surfaces submergees.

IL'entree de l'eau salee dans 1r lac Nokoue et la
lagune de Porto~Novo par le chenal de Cotonou ouvert rna
permanence, a pour consequence un apport important
d'organiomes #trangers aux deux lagunes. Parmi ces
organismes, le taret, mollusque rongeur de bois, cause des
degdts considérablesn.

Dans plusieurs régions du lac Nokoue et de la lagune
de Porto-Novo, on a asaiste a la disparizion totale des
acadjas. Me&me dans les regions du lac ou on pratique
toujours cette me‘hode de peche, la perte en bois due aux
déglts de ces mollusques est considerable.

Les déprédations dues aux tarets ne se limitentApaa
seulement aux effets sur les acadjas. Les maisons baties
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sur pilotis (en bois) ne durent plus que la moitié du
temps qu'elles duraient avant la construction du port;

et les pirogues qui duralent plus de sept ans auparavant,
ne durent plug que deux ans actuellement.

En 1969 la production en poisson du lac Nokoué et
de la lagune de Porto-Novo accuse une perte totale d'une
valeur de 491 millions de francs CFA environ (9 820 T
a 50 frce CFA le kg) par rapport a l'année 1959.

Si on tient compte de la diminution des activitée
annexes & la p@che (commerce du bois pour la construction
d'acadjas, commercialisation dea produits de la péche, etc.),
la valeur de la perte en production du lac Nokout et de la
lagune de Porto-Novo citée ci-dessus, pourrait etre doublée.

c) Remédes

I1 est pogaible de remédier a cette baisse de la
production halieutique du lac Nokoué et de la lagune de
Porto-Novo et a l'action des tarets par la construction
d'un barrage sur ie chenal de Cotonou.

La forme 3 donner 3 ce barrage mérite un examen attentif
En effet, il y a deux th2ses qui s'affrontent a son sujet :

i) Les uns sont d'avis de construire un simple
enrochement ou déversoir qui serait assez bas pour laisser
tchapper .'eau des rcrues mis fermerait le chenal le reste
du temps, sauf aux plus hautes marées. Les avantages de
cette solution sont : son faible coiit et la facilite de son
entretien.

Un simple déversoir empecherait certainement les
alluvions riches en minéraux apportes par la crue du fleuve
de s'échapper., Mais 1l est hautement probable que la grande
productivité autrefois observée dans le lac resulte de
l'action mutuelle des alluvions minérales et de 1'eau de
mer (CIFT, 1965). On ne peut donc pas garantir que le lac
retrouverait 3a richesse passée, du fait de la faible salure
qui deviendrait celle de ses eaux dérriere ce déversoir;
elle aurait pour effet d'éliminer completement sans aucun
doute, Bankia bagidannais. Le taux minimum de salinité
que tolére cette espéce est &levé (16 g/l); elle me
reproduit en dehors de la lagune, semble-t-il, et c'est la
marée qui y porte ges larves; or, la marée ne se ferait
Pas sentir dans la lagune. Teredo petiti, en revanche,
peut propérer dans une salinite aussi falible que % g/1, et
meme survivre plusieurs mois en eau douce. Comme le dever-
soir propose laisserait entrer chaque mois dans la lagune
une certaine quantité d'eau zalée, le danger subsiste de
voir ces tarets continuer a sévir.

En cutre, le barrage-déversoir certes empécherait non
seulement lo passage des organismes marins comme
B. bagidaensis, mais aussi la circulation des cervettes,
larves ou adultes, entre la lagune et la mer, ce qui mettrait
fin A& la ptche aux crevettes,

Méme une meilleure prise de Callinectes et de
Macrobrachium ne pourrait compenser cettc perte. De méme,
on peut s'attendre & voir la faune de poissons changer,
au bénéfice des espdces d'eau douce. A cet égard, le
principal motif d'inquiétude est Ethmalosa fimbriata. La
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race locale de E, fimbriata est si bien adaptée 2 la
lagune qu'elle va Jusqu'a 8'y reproduire; mais on peut se
demander si elle pourrait supporter les faibles salinités
qui resulteraient du blocage permanent du chenal. 11 n'y
a malheureusement pas sur place d'autres planktonograges
qui pourraient prendre la place de cette espéce.

ii) Les autres voudralent un barrage plus complexe,
avec des eécluses qu'on pourrait manoeuvrer pour remettre
le lac dans un Btat aussi proche que possible de celui
d'autrefois.

D'aprés ce que nous savons de l'écologie du lac et
de la biologie des organismes qui l'habitent, le régime
hydrologique le plus souhaitable devrait &tre a4 peu prés
le suivant. Le lac resterait ouvert sur la mer pendant
deux ou trois mois aprés toute grande crue. Cela permettrait
un échange de poissons et de crustaces, et une salinité
suffisante pour éliminer 1. Petiti (salinité supérieure
a 30 g/l). On fermerait alors Ta lagune en barrant le
passage aux larves des organismes marins, tels que
B. bagidaensis. On garderait le lac fermé, si possible,
Tes annees ou la crue serait faible. On ne peut evidemment
appliquer un programme de ce genre que si l'on a un barrage
muni d'écluses facilement manoeuvrables; c'est donc un
barrage de cette conception que, du point de vue biologique,
i1 est souhaitable de construire.

d) Conclusion

L'appauvriscement biologique du lac Nokoué et de la
lagune de Porto-Kovo est dit a4 1'ouverture permanente du
chenal de Cotonou, resultant de la construction, dans ladite
ville, d'un port en eau profonde.

11 entraine la baisoe de production halisutique de
ces lagunes et les degdts occasionnes par les tarets.

Pour y remedier, il est necessaire de construire sur
le chenal de Cotonou, un barrage muni d'écluses facilement
manoeuvrables.,

3. Les ressources biologiques des lacs_Ahémé et Toho

GCes deux plans d'eau situés dans la partie ouest _de
la Republique couvrent respectivement 78 km2 et 15 kme,
Ici aussi la nature est menacée, et si la nature est
menacte l'homme 1l'est ausai, car elle vit avec nous comme
nous vivons d'elle.

Les agressions de 1'homme vis-a-vis des lacs Ahémé
et Toho sont d'origine anthropique.

Les pratiques abusives des péches constituent le
premier danger. Les pratiques traditionnelles de peche
ne causalent pas de graves préjudices aux ressources vivantes
des plans d'eau. Mais avec la pression démographique, on
a assisteé a 1'usage du grand filet doat les mailles de
13 millimetres retiennent jusqu'aux alevins.

Ces pratiques deplorables qui éliminent indistinctement
les jeunes puissons et les adultes étaient autrefois gvitées
grace a des interdits coutumiers. Aujourd'hui ces interdits
sont bafoués et les vieux lacustres ne peuvent que déplorer
la disparition des tribunaux de pécheur~ auf punieeaient
alors efficacement les fautifs.
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Aujourd'hui des recherches sont en cours a la
Direction des péches. Elles permettront dans un avenir
proche d'évaluer 1'importfance des resaources en poisaons
et en crustacés de nos lecs et lagunes. Elles aboutiront
4 une réglementation et & un contrdle de la péche (quotas
de capture, dimension de mailles de filets...). Ces
mesures assureront une exbloitation rationnelle des stocks.

Un autre probléme A résoudre est celui de l'assechement
progressif des plans d'eau béninois. Certes tout lac est
appele a4 la longue & disparaitre, a moins d'un dragage
périodique, En République populaire du Benin, la source
d'energlie principale en milieu rural est le bois. Afin
de satisfaire leur besoin, les populations se sont
livrées & une exploitation irrationnelle de la foret de
mangroves. On appelle mangrove une association forestleére
halophile des cOtes, des estuaires et des lagunes,
installée sur un sol vaseux., Elle est constituée de
palétuviers (Rhizophora), de fougéres (Acrostichum) et
d'avicennia formant parfois des foréts impénttrables dans
la zone intertidale. Cette formation végétale différe
des autres foréts par l'absence de lianes, de mousses, de
plantes épiphytes et par le petit nombre d'espéces.

Le réaultat était, rivage dénudé, plus d'tvapotranspi-
ration, d'od évaporation intense des eaux. D'autre part,
les rhizophora, avec leurs longues racines qui plongent
dans l'eau constituent un milieu idéal pour la reproduction
des poissons.

Pour terminer, examinons les effets de la pollution
Bur nos lacs. Blen qu'encore A ses débuts, la pollution
des lacs n'en constitue pas moins un nouveau péril. Sa
terre d'election est le lac Nokoué et son emissaire la
lagune de Cotonou.

En effet, le lac Nokoué qui abrite de nombreux villagea
lacustres batis sur l'eau regoit tous les jours les
déjections humaines et les eaux ménageéres de plus de
30 000 personnes. Quant a_la lagune de Cotonou, elle
recolt journellement 500 m> de déjections humaines et une
dizaine de tonnes d'eaux résiduaires d'origine industrielle.

Comme on peut le constater, la pollution bactérienne
de nos lacs est le fait des eaux résiduaires, des ordures
menagdres et surtout des excréments rejetés par les
riverains des lagunes. C'est le peril ffcal. Chaque
litre d'eau d'égout charrie de 2 a 3 milliards de bactérles,
Bans parler des virus. Parmi ces bactéries et viius,
certains sont susceptibles de transmettre a 1'homme des
maladies, telles que l'hépatite virale, le choléra, la
typhoide, la fiévre paratyphoide, et la poliomyelite.

Or, la lagune se défend beaucoup moins bien que la mer
contre ces germes. En mer, les bactéries d'origine terrestre
charriées par les eaux d'égouts, trouvent un milieu hostile
A leur prolifeération. C'est ce qu'on nomme le pouvolr
auto-épurateur. Ce pouvoir auto-épurateur est le fait de
contraintes physico-chimiques; une teneur en sel élevée
et une température généralemen:. plus basse que celles
auxquelles sont habitutes les bactéries d'eaux d'égouts.
Les eaux de lagune, elles, sont généralement plus chaudes
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‘et moins saltes que les eaux de mer : deux circonstances
qui nuisent au pouvoir auto-épurateur de la lagune.

L'oceéan est d'autre part relativement pauvre en
M.D. dont se nourrissent les bactéries. La lagune, elle,
du fait en particulier de ces rejets d'eaux d'égouts en
est beaucoup plus riche; autre circonstance défavorable
au pouvoir auto-épurateur de la lagune.

En mer, les eaux d'égouts sont dilubes rapidement dans
un volume infini d'eau. Dans la lagune, le volume d'eau
intéressé est bien moindre : circonstance aggravante
supllémentaire.

Enfin, dans l'ocean les bactéries étrangéres sont
agnosstes par les organismes du milieu marin virus qui
les parasitent, zoophaneton qui les consomme et algues qui
les empoisonnent par la secrétion de substances antibiotique.
Les populations naturelles de la lagune, dans la mesure
ol elles sont perturbées par les pollutions, sont moins a
méme d'exercer cette activité. Cela a 4t® constaté &
plusieurs reprises sur les grands lacs américains. Ce sont
justement les espéces d'algues les plus actives du point
de vue antibactéries qui sont les premi2res €liminetes dans
les milieux pollués., Ces lacs, comme nos lagunes, sont
sensibles aux pollutions.

Toutes ces circonstances ont poussé la Commission
Nationale de l'Environnement & entreprendre un projet de
construction d'une unité industrielle de traitement des
déchets. Car 11 ne faut rien exagérer, l'océan n'est pas
un dépotoir et son pouvoir auto-€épurateur n'est pas infini.
Il a ses limites.

II1I. RESSOURCES BIOLOGIQUES DU MILIEU MARIN

La République populaire du Bénin s'ouvre au sud sur
1'océan Atlantique par 125 km de cbte. La plate-forme
continentale a une largeur de 13 km seulement, mais les
eaux territoriales béninoises semblement assez poissonneuses
A cause des alluvions qu'y déversent les fleuves Quémé et
Mono.

Longtemps, ces ressources sont inexploitées., Les
populations de la zone cdtiére du Bénin ne s'aventuraient
pas en mer. Ce soni les peuplades venues du Ghana (les
Awlans, Keéta) qui venaient de temps a autre s'installer et
p8cher a la nasse. Leur ewbarcation lég2re ne s'aventurait
pas trés loin des rivages. Jusqu'd la construction du
port de pBche dz Cotonou, la pache en mer au Benin €tait
a 1'ttat embryonnaire. Une société nationale de peche
(SONAPECHE) fut créee en 1975 pour développer la peche en
mer. Le tableau czi-aprés montre la progression de la
production de la péche industrielle au Bénin.
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" PRODUCTION DE LA PECHE INDUSTRIELLE

‘Source :.Se'rvice des peches Unite : kg
1972 1973 1974 1975

Bars 455 182 507 794,6| 519 769,2] 1 251 997,3
Capitaines 231 485,5| 252 684,8] 396 978,9 422 068,5
Fritures 326 095 402 128,8] 735 943,% 1 393 631,5
Machoirons 114 001,5 97 682,7] 128 576,9 243 662,4
Disques 36 088 37 335 51 686,9 108 698,9
Daurades grises 52 718,5 78 '188,4] 139 142,6 122 454,3
Daurades roses 25 121,5 13,8717,7 4 402 4 949
Raies 152 024 191 589,5| 209 784,2 311 415%
Soles 57 964 55 578,2{ Bl 722,5 178 468
Requins 13 672 16 222,2 30 208,3 20 797,1
Carangues 300 1 958,6 18 699,1 37 3355
Elops 450 - - -
Crabes - - 5 184,3 3 2939
Crevettes 2 661,9 1 279,6 1 207,1 259,6'
Langoustes - - - -
Divers 12 327 B8 662 46 624 115 983,5

TOTAL L 480 189,9]10665 582,12 437 999,4] 4 215 0350




PECHE MARITIME ARTISANALE

Production des bateaux cordiers-ligneurs par trimestre de 197 & 1975

Source : Service des péches Unité : kg
1974 1975
Jéme Léme ler Zéme 3éme Lime

trimestre [trimestre | TOTAL {trimestre|trimestre|trimestre|trimestre |TOTAL

Daurades et mérous | 16 747,8} 21 793,738 541,5] 13 261,8| 7 932,8 | 3 847 4 622,7 |29 665
Faies et requins 1 206,8] 2 441,9) 3 6u8,7 519,0 599,5 689,5 154,9 | 1 942,9
Faux thons 1 936 473,6 667,2 26,2 462,3 - 77,2 755,7
Divers 472 1 012,2] 1 059,4 183,9 404,2 | 1 241,8 | 10 22,6 139 625,3
TOTAL 18 195,4| 25 72,4 | 43 916,8] 14 180,9) 9 398,8 | 5 779,0 10 226,6139 625,3

£L-
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Le 24 mars 1976, le Gouvernement béninois a,
conformément aux dispositions de Genéve, portt la largeur
des eaux territoriales béninoises A 200 miles. Les eaux
territoriales béninoises sont relativement riches, mais
faute de moyens ces ressources n'ont pas été correctement
evalutes. L'absence de vedettes garde-c6te fait que nos
eaux territoriales sont fréquemment violées par les
pecheurs étrangers.

Trés riches en crevettes, elles sont sillonnékes par
de nombreux bateaux.

Au total, nous dirons qu'en matiére d'évaluation des
ressources, tout reste a4 faire.

IV. L'EROSION DES RIVAGES

1. INTRODUCTION

Les rivages de l'océan sont le théAire de phénoménes
importants d'érosion et de pollution dus A la création du
port de Cotonou.

Dtaprés les recherches que nous avons effectuées,

il y a lieu, pour une approche rationnelle du probléme, de
distinguer deux cas :

a) Le cas des phtnoménes liés 2 la création du port en
eau profonde de Cotonou. Ce cas concerne les érosions qui
se produisent a l'est des ouvrages portuaires.

b) Le cas du littoral au niveau de la ville de
Grand-Popo. En effet, ces deux cas ne peuvent €tre confondus
Le premier cas est 1ié A 1l'intervention de 1l'homme, et les
érosions qui en ont résulte sont consécutives A un arrét
total du transit de sable pour les ouvrages portuaires.

Le deuxieme cas est un pkenomene naturel, engendre par
une reduction accidentelle semble-t-il du transit de sable,

2. PHENOMENES D'EROSION LIES A LA CREATION DU

PORT DE COTONOU

a) Généralités

Le port de Cotonou est un port en eau profonde gagné sur
la mer par la construction d'ouvrages maritimes qui font
saillie sur la ligne du rivage.

Les cOtes du golfe du Bénin, du cap Saint-Paul A
Lagos sont constituées par une plage sablonneuse trés
réguliére, 3 peine incurvée d'une dizaine de degrés sur 1la
direction ouest-ect. Cette cOte est le thé4tre d'un
transfert de sable d'ouest en est dont 1'importance varie
suivant le site.

b) Les causes du ophénoméne

Il est &tabli que le long des rivages marins constitués
de matériaux meubles (sables ou galets), les mouvements
de la mer produisent des transports de matériaux dont
1'importance varie selon la nature de ces matériaux : les
caracteristiques de la houle, l'angle d'incidence des
vagues, etc.

Ce phénoméne existe au droit de Cotonou et 1l'importance
de transport de sable observé a été estimée a 1 500 000 m3
environ,




75

Le long des plages soumises & ce genre de transport,
toute implantation d'ouvrage maritime pose donc des
probldmes de maintien des sites : en effet, toute jetée
s'avanfant sur la plage provoque, suivant le cas, des
atterrissements de matériaux, soit en amont ou soit a
l'aval, et une €rosion a 1'aval ou & 1'amont.

Dans le cas de Cotonou, les matériaux ont tendance
3 s'accumuler a l'amont, ce qui entraine une érosion a
l'aval,

On se trouve des lors en presence de trois possibilités
lorsqu'on veut implanter un port sur une cBte de cette
espéce, sOit:

- Rétablir la continuité naturelle de transport en
prenant le sable 4 1l'amont pour le deéposer 2 1l'aval par
pompage;

- Construire un port 1lot relié au rivage par une
estacade sur pilotis qui n'interrompt pas le débit solide;

- Enfin, accepter d'arr@ter et d'accumuler le débit
golide en sachant qu'une &rosion va se produire a 1'aval.

C'est cette derni2re solution qui a 6té retenue &
Cotonou.

En effet, la premi2re solution entratne des frais
d'exploitation trés tleves puisqu'il faudra non seulement
utiliser de l'énergie pour le pompage, mais encore entretenir
et renouveler périodiquement le matériel, (Ces frais peuvent
8tre estimés & peu prés a 150 millions par an.)

Quant & la deuxieéme, en plus des frais d'exploitation
plus &levés en raison de l'extra-portage entre les magasins
situés sur le rivage et les navires, elle n'offre aucune
possibilite d'extension ultérieure, ce qul est genant en
cas d'accroissement du trafic.

Le port A accumulation de sable qui a &€té finalement
construit, arr2éte complétement le transit de sable, mais
en contrepartie provoque un important affouillement du
rivage a2 1'est de 1l'ouvrage.

I1 a &té estimé que le voisinage immédiat de la ville
de Cotonou doit €tre protege (en particulier le débouché
lagunaire) et que, par ailleurs, compte tenu de la faible
valeur des terrains d'une part, et pour des raisons
d'économie de l'autre, il €tait préférable de laisser le
phénoméne de 1'érosion se produire librement; c'est ce qui
explique que nous assibtons actuellement A un recul
continu du rivage a 1'est de Cotonou. Nous allons examiner
ci-apres, successivement, quels ont été les moyens de
defense mis en place et quel a étt 1l'effet de 1'erosion
Jusqu'a ce jour. Nous examinerons ensuite les solutions
possibles et leur incidence financidre.

c) Moyens de défense actuellement en place

Le pysteme de défense mis en place pour la protection
des cObtes contre les effets de l'érosion est tr2s sommaire.
I1 comprend un jeu d'épis en mer et en lagune repartis
comme suit :

i) Un ouvrage principal appel® épi-ouest, implante en
prolongement de la berge ouest de la lagune, & 2 200 m@tres
environ de l'enracinement de la jetée Principale du port.
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11 a pour rb6le, d'une part de protéger le rivage entre le
port et la lagune et, d'autre part, d'emp@cher l'érnsian de
gagner l'embouchure de la lagune. 11 présente une avancée
de 150 métresenviron sur la ligne du rivage.

ii) Un épi-est, construit & deux kilometires environ de
1'épi-ouept. Son rdle est de limiter le recul du rivage et
d'emptcher que les effets de l'érosion n'aillent affouiller
les piles et les cultes du port sur la lagune.

1ii) Un &pi en lagune de faible longueur (B0 métres),
gitut environ a 450 metres de l'enracinement de l'épi-ouest
et destine a limiter les deplacements du chenal vers l'ouest,.

iv) Une defense longitudinale de la rive ouest de la
lagune reliant les enracinements de 1'epi-ouest et de
1'epi en lagune.

d) Les effets et 1l'importance de 1l'érogion

Leg effets de lL'erosion ttaient prévisibles et ont fait
l'objet de longues &tudes, aussi bien theoriques qu'en
laboratoire sur modele réduit, avant l'execution des travaux
du port.

Ces &tudes ont démontré que

- Le recul maximal du rivage se produira 3 environ
1,5 km du dernier épi et atteindra : apreés 10 ans,

290 metres; apres 25 ans, 600 métres; apres 50 ans, 980
metres;

- Les zones protégées par les épis connaltront une
trosion relative d'une centaine de metres, mais les lignes
du rivage se stabiliseront apres deux ans environ.

e) La situation actuelle de 1l'érosion_des places

Les résultats prévus par les €études ont ttt obtenue
asgez fidelement.

- La zone protégte par l'tpi-ouest, c'est-a-dire
la portion de rivage comprise entre la lagune et le port
(hdtel de la plage, chambre de commerce, etc.), a connu
une trosion intensive pendant les premiéres années mais
s'est stabilisee depuis 1967.

- La zone comprise entre l'épi-est et la lagune a connu
un recul de 200 mdtres environ, mais tend a se stabiliser
elle aussi.

-~ Au-dela de 1'épi-est 1'€rosion s’exerce librement et
gon effet s'observe jusqu'au-dela du PFK.1l. Le recul du
rivage, trés important A un kilometre environ de 1l'enracine-
ment de l'epi od il atteint 250 métires environ, décrolt a
mesure nu'on s'éloigne vers 1l'est. A titre indicatif on
peut dire que ce recul ({mesure sur les vues aeriennes au
1/10 000eme) est de 200 mdtres environ au PK.7, 100 métres
au PK.9 et 50 métres environ discontinuer tant que le sable
gsera arrété par les ouvrages portuaires. Son effet
g'accentuera ou se ralentira suivant nque l'arr2t du débit
solide sera total ou partiel.

f) Les moyens de lutte contre 1'érosion

La Tutte contre 1 €rosion a egalement fait 1l'objet
d'etudes théoriques et en laboratoire avant la construction
du port.

I1 a Bté constaté a ce sujet qu'on peut diminuer
l'effet de 1'érosion,

- Soit en réintroduisant par pompage & l'aval du port
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une partie du transport littoral; on diminuerait lteffet

de 1'érosion de moitie environ (475 metres en 50 ans au
lieu de 980 avec 1l'introduction de 30 p. 100 du transport);
mais, comme on 1'a vu plus haut, c'est un moyen onéreux.

- Soit en construisant des épis qui reportent 1'effet
de l'erosion plus a l'est.

Les essals en laboratoire ont montré que deux épis de
120 metres de longueur, espacés d'un kilométre, permettent
au rivage d'atteindre son profil d'equilibre au bout de
quatre ans avec un recul maximal de 200 meéires. Avec des
epis de 170 metres de meéme espacement, le profil d'équilibre
est atteint en deux ang avec 120 metres de recul maximal.

g) Mesures proposees

11 est possible dans une certaine mesure de chercher
A enrayer les effets de 1l'érosion dans 1'eétat actuel des
choses. Mais les épis, a la condition qu'on en contruise
suffisamment, n'ont d'autre effet que de limiter le phénoméne
dans la zone A protéger et de reporter plus loin sa pleine
repercussion.

Malgrt ce résultat imparfait, ces ouvrages reviennent
assez cher A Cotonou en raison notamment de 1'@éloignement
des carriéres ob doivent 2tre exiraits les enrochements a
mettre en oeuvre.

On peut cependant lorsqu'il y a des points ou des
zones pour lesquels une protection est jugée indispensable,
construire des ouvrages de defense. Compte tenu de la
nature du littoral, 1'ouvrage classique est 1'tpi perpen~
diculaire au rivage. Une batterie d'epis espacés d'un
kilometre et ayant 150 metres environ de longueur peut
permettre la défense d'une zone donnée, en limitant & une
centaine de mdtres l'effet de 1'érosion avant le profil
d'equilibre.

Pour proteger toute la cbte Jjusqu'd Sémé, {1 faudrait
envisager la construction de 16 épis environ. Le coft
approximatif d'un épi de 150 mdtres serait de 1l'ordre de
60 millions. Sur cette base 1l'ensemble de la protection
reviendrait a : 60 millions x 16 = 960 millions.

On peut toutefois, en raison des neécessit€s, n'entre-
prendre que des protections partielles.

On peut se demander s'il n'est pas possible d'envisager
une solution moins classique qui puisse donner un résultat
provisoire en attendant de trouver les moyens de financement
qui permettraient d'entreprendre la protection deéfinitive.

Dans les rtgions actuellement attaquees par 1'érosion,
on a pu constater que les cocotiers ne résistaient guére a
1l'action de sape des vagues, et cela en raison de la nature
de leurs racines fragiles d'une part, et d'autre part peu
fichées dans le sol. L'idee est donc venue qu'en plantant
le long de la cbte soumise & 1'érosion une essence végeétale
aux racines golides et profondement enfonctes, on pourrait,
dans une certaine mesure, attenuer 1'importance du bhE&nom&ne
enretardant son effet.

La Commission a pensé qu'il pourrait 8tre intéressant
de tenter un essai qui ne cofiterait pas cher et qui, s'il
était concluant, permettrait de sauver d'importantes
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surfaces de terres plantfes en cocotiers.

Cet essai pourrait se faire au PK.10, sur un kilometre
environ de longueur et 10 metres de profondeur.

L'operation couterait :

-~ Pour la plantation : 100 hommes/jour a l'hectare;

- Pour 1l'entretien pendant trois ans : 120 hommes/jour,
soit un total de 220 hommes/jour.

A raison de 280 francs 1'homme/jour, on arrive & un
total de 280 x 220 = 61 600 francs, soit 62 000 francs x
1,4 = B6 BOO francs (pour tenir compte des charges sociales.

Le Gouvernement pourra mettre cette somme a la
disposition de la SNAFOR pour tenter l'expérience,

3 EROSION DU LITTORAL AU NIVEAU DE LA VILLE DE GRAND-POPO

a) Généralites

La ¢c8te et une cOte basse rectiligne et sablonneuse
qui ne présente, en dehors des embouchures du Mono et de
1'0uémé, aucun accident hydrographique.

Cette cOte est donc stable et, mises A part les
embouchures qui se deplacent parfois en fonction des débits
solides, on n'observe pas de changements notables pendant
des décennies; le transit de sable dont elle est le siege
n'étant arrete par aucun obstacle.

Cependant, depuis quelques 45 ans, on assiste A une
érosion progressive du littoral au voisinage de Grand-Popo.
L'influence du phénomé&ne est telle que la ville est de
plus en plus abandonnée et que le reste des habitants
découragés ne se donnent plus la peine d'entretenir les
constructions existantes, ce qui donne 3 cette cité qui
fut naguére un centre commercial florissant, l'aspect d'une
ville morte.

b) Importance du phénomdne

Une €étude faite en 1954 par la mission de 1'QOuémt a
estimé que le rivage a reculé de 100 mdtres en 25 ans, ce
qui correspond a un recul moyen de 4 métres par annte.

Si{ 1'on estimait que le pheénoméfne s'est poursuivi au
méme rythme jusqu'2 nos jours, on peut considerer que le
recul total ne doit pas etre loin de 200 métres. (e
chiffre est toutefuis assez loin de celui que nous a donné
le maire de Grand-Popo qui estime 2 environ un kilomdtre
l1'effet de 1l'€rosion.

En regardant les cartes marines de Grand-Popo datant
de 1867, dressées par les Services hydrographiques de la
Marine, on peut constater que la langue de sable separant
le littoral de la lagune a toujours eté assez &€troite pour
permettre un tel recul.

On peut donc penser que le chiffre d'un kilomdtre est
surfait et que celui de 200 metres qu'on peut deduire de
1'étude de 1954 apparatt plus vraisemblable.

¢) Explication du phénomgne

Les recherches nydrographiques entreprises au titre
de 1'étude de l'implantation d'un port sur la cbte ont
permis de d€couvrir, au large d'Agoue, des formations
rocheuses constituees par des grgs sableux a ciment
calcaire & une dizaine de me2tres de profondeur, un peu
au~deld de la zone de la barre.
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Ces formations seraient relativement récentes et
localisgées.

On peut penser que le phénoméne d'&rcolion subitement
apparue dans le site Grand-Popo, est 1ié A l'existence de
ces formations.

11 est probable que ces formations rocheuses sous-
marines, constituant un éperon sur le fond de la mer,
puissent perturber le transit de sable le long du littoral
en diminuant le d6bit par 1'obstacle qu'elles opposent au
cheminement normal, ce qui, en contrepartie, entrainerait
une trosion des cbtes 3 l'aval. 11 ne s'agit 1la toutefois
que d'une hypoth®se qui mérite d'etre vérifite & 1'occasion
d'une etude plus pousste.

d) Situation actuelle

A 1Touest de Grand-Popo, le ruban sableux utilisable
a une largeur qui varie entre 500 et 600 métres. Au
droit de la ville et 2 1'est, cette bande sableuse n'a
plus que 80 4 150 métres, largeur yul va en diminuant
au fil des annfes.

Actuellement, Agbétice, un village jadis important
pitué a 2,5 km de la ville de Grand-Popo a entierement
disparu., Le village d'Agond-Kamt est inaccessible - voie
carrossable A partir de Grand-Popo. La population active
a dfl abandonner une ville qui n'est plus occupte, en dehors
des autorités et agents de 1'Etat, que par quelques p&cheurs
et de vlellles personnes & qui leur Age ne permet pas
d'aller travailler aillenrs. Ceux que nous avons pu
rencontrer se plaignent de manquer de tout et d'etire
obligés de se déplacer jusqu'a Comé, a 15 km, pour faire leur
marcheé.

e) Solutions possibles pour la lutte contre le

phénomdne

11 est techniquement possible, en construisant des
epis en mer 4 1'est de la ville, de ralentir puis de
freiner le phénoméne de 1'érosion. La protection qui doit
s'étendre aussi aux villages voisins, doit se developper
sur quatre kilomeétres environ, ce qui correspondrait &
quatre ouvrages. Le cofit de cep epis serait d'environ
40 000 000 1'unite, soit 160 000 000.

Mais une telle proltection ne fait que reporter plus
loln le phtnomdne et dans quelques anntes 1'embouchure du
Mono et la plupart des villages situés A 1l'est de Grand-Popo
pogeraient A leur tour le probléme de la défense de la cBte
contre l'érosion. On n'aura alors rien fait d'autre que de
déplacer le probléme.

Par ailleurs, il est permis de se poser le probléme
de la rentabilite de 1l'opération : la bande de terre &
proteger aurait une largeur moyenne de 100 métre. Une
protection sur quatre kilom2ire permet alors de récupérer
4 00U x 100 = 400 000 m?, soit 40 ha.

On peut considerer qu'en raisog du voisinage de la mer,
la moitie seulement, soit 200 00U m“ de ces terres sont
utilisables., Dans ces conditions, le m2tre carre recupéré
reviendrait a 160 000 000, soit 800 francs, auxquels il

200 000
faudrait ajouter la valeur vénale initiale du terrain.
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I1 ne semble pas nue l'opération goit interessante,
compte tenu de la nature des constructions a sauver.

Il reste la solution du transfert. Depuis quelques
anntes, aussi bien les autorites que les ressortissants
de Grand-Popo ont pensé que la meilleure disposnition pour
sortir de la situation serait de transferer la ville 2
1'ouest de gon site actuel. A cet effet, un lotissement
est en cours d'installation, mais il semble que les travaux
d'urbanisation de la zone de recasement soient interrompus
pour des motifs inconnus. Il serait souhaitable que ces
travaux soient repris en vue de leur achdvement dans les
délais raisonnables,

4. CONCLUSION

Il ressort des développements ci-dessus

a} nu'en ce qui concerne 1'¢rosion 2 1'est de Cotonou
le phénomene est 1ié A la creéation du port en eau proronde
de Cotonou, ce phénomeéne ayant €té prévu et tacitement
accept® avant la construction du port. Lans ces conditions,
il appartient a 1'Etat de rechercher les moyens de lutte
les plus appropriés.

Nous preconisons qu'une aide soit demandte A un
organisme international (PiJD, COI, FAU) afin (e procéder
a 1'6tude approfondie du phtnomdne en vue de la détermination
et de la construction des ouvrages de protection necessaires.

On peut toutefois, A titre d'expfrience, essayer une
protection provisoire peu onéreuse, en plantant une haie
e filaos sur un kilumétre au PK.l0, afin de voir si ce
moyen de lutte peut se révéler efficace au point d'Btre
ttendu a toutes les places menackes et de retarder les
effets de 1l'erosion en attendant la mise en place des
ouvrages gusvisés,

b) Que, s'agissant de 1'effritement de la place au
droit de la ville de Grand-topo, on se trouve en face d'un
phénoméne naturel qui ne peut PBtre combattu qu'au prix de
dépenses tres élevéen peu compatibles avec le bénéfice qu'on
peut en tirer pour l'immédiat.

11 est donc recommandé de favoriser el d'encourager le
transfert des populations dans le nouveau lotissement en
création & 1'ouest 1u site actuel de la ville,

Cependant, il s»rait souhaitable de rechercher le
flnancement de 1'ftua~ proposée au chapitre 111 afin de
determiner les moyens Je lutte les plus adaptés a la
nature du phénoméne.

Pour terminer nous prions les orgarnisateurs d'accepter
cette 2tude sommaire que nous n'avons pu approfondir
faute de temps. iiouas accepterons volontiers de compléter
verbalement nos ingsuffisances au cours des colloques,
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SINTESIS DESCRIPTIVA DE LOS RECURSOS Y ECOLOGIA DE LA ZONA DEL
LITORAL CONTINENTAL DE LA REPUBLICA DEL ECUADOR

Armando Flores H.
Profesor, Escuela Superior Politécnica Litoral

INTRODUCCION

Las costas Ecuatorianas se extienden desde la boca del rio
Mataje al Norte hasta el estero Capone al Sur en la desemboca-
dura del rfo Zarumilla.

El perfil del litoral ecuatoriano es, con excepcibn del sec-
tor meridional de Chile, el mds accidentado de las costas suda-
mericanas del Pacifico, gracias al Golfo de Guayaquil que se
introduce profundamente en la masa continental, confundiéndose
con el gran estuario del Guayas.

Este amplisimo golfo estd subdividido en 2 secciones por 1la
isla Pund: La del Noroeste llamada Canal del Morro y la otra
l1lamada Canal de Jambeli que se confunde con el rfo Guayas.

Entre este rio, el mayor tributario del Pacifico en Sud Amé-
rica, y el brazo de mar que es el Estero Salado, se forma una
larga peninsula, en cuya base estd asentada Guayaquil.

En el mismo rolfo, pero hacia la parte Sur-oriental, en las
costas de la provincia del El Oro, se asienta Puerto Bolivar,
ciudad de bastante importancia para la exportacidn.

Doblando la punta de Santa Elena, que cierra por el Norte
el Golfo de Guayaquil, se encuentra la amplia bahfa del mismo
nombre en el que sec asienta el mayor balneario de la costa ecua-
toriana, Salinas, y el activo puerto de la Libertad.

M&s hacie el Norte, doblando, asi mismo, los cabos de San
Lorenzo y San Mateo, ya en tierras de la provincia de Manab$,
se halla la amplisima habfa de Manta donde se asienta el puerto
del mismo nombre.

Un poco mis al Norte y en la misma provincia, se asienta una
abrigada bahfa con una entrada entorpecida por escollos, el
atractivo puerto de Bahia de Cariquez.

Muy cercano a la linea ecuatorial se destaca en el perfil
del litoral, el Cabo Pasado.

Doblando por fin en tierras de la provincia de Esmeraldas,
el cabo de San Francisco y una serie de puntas como Tortuga,
Galera y Gorda, se abre la amplia desembocadura del rio Esmeral-
das, el segundo de la costa ecuatoriana er cuya margen izquier-
da y a unos 2 kildémetros del mar se asienta el puerto del mis-
mo nombre.

La costa sube 5 millas al Este, tuerce al Noroeste en la Pun-
ta Verde, sipgue al Este hasta el rio Vainilla y se extiende una
llanura que se prolonga hasta Colombia. La playa ya no tiene
accidentes hasta la boca del rfo Santiago, y empiezan una serie
de pantano e islas rodeadas de manglares que se llaman Tola,
Santa Rosa y San Pablo. Luego comienza el delta del Mira, giran-
do la costa al Noroeste en la fronter de la repfiblica. El gran
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seno, entre la punta Haﬁgiés‘y la boca del Saﬁtiago. se llama
Bahfa de Ancon de Sardinas. R

Aspeétos fisicos

El Oc&a2no Pacffico, que bafia la costa del Ecuador, es con mu-
cha ventaja el m&s grande de los océanos. El &rea del ocfano ba-
jo soberanfa del Ecuador se divide en dos partes; la una se ex-
tiende 200 millas de la costa y la otra cubre un radio de 200
millas alrededor de las Islas Galipos situadas a 600 millas del
continente.

La corriente principal de la costa Oeste de Sur Amé&rica es
conocida como corriente de Humbolt que corre de Sur a Norte y
es parte del sistema de corrientes del Pacifico Sur que corre
con un sistema anti horario. La corriente de Humbolt se origina
en las regiones sub-polares, de la corriente originada de los
vientos occideatales. En la parte Sur del Ecuador - sta corrien-
te se desvfa hacia el Oeste y se transforma en la ¢t 'riente
Ecuatorial Sur.

Una rama continfia en la direccién Norte-norocecidental bordean-
do la costa Ecuatoriana y se encuentra, con variaciones de acuer-
do a u1 periodo aparentemente de varios afios, con la corriente
. del Nifio, que es una ramificacidén de la corriente contra ecua-
torial formada por aguas calientes y tropicales.

Hacia el Norte del Fcuador se encuentra el frente ecuatorial,
donde gracias a vientos opuestos del Sur, las corrientes caliene
tes del Norte y frfa del Sur son prevenidas de mezclarse. Una
explicacién de las perifdicas incursiones hacia el Sur, de la
corriente del Nifio es la debilidad exepcional de los vientos
de rambio Sur-orientales.

Existe una total ausencia de datos de altura, periodo, fre-
cuencia y direccibn de aproveche de las olas del Océana que
chocan contra las costas ecuatorianas.

Clim§:icamente, la parte del oc&ano que bordea la costa del
Ecuador se define como sub-tropical.

El mar aproximadamente 600 millas al Norte y al Sur del Fcua-
dor tiene un porcentaje de vientos fuertes (fuerza) de mens = 1%.
En las costas, las tormentas de las que se conoce algo son
las del 6 de Diciembre de 1969 en Manta con vientos J olas apro-
ximadamente del Sur-oeste y la otra reportada sin fecha en San

Lorenzo con vientos del MNorte.

La tormenta de Manta es de mucha importancia, ya que destru-
y6 parte del rompeola en el puerto. Por fotografias y testigos,
aunque las olas llegan al tope del rompeolas, éste nunca fue
totalmente cubierto prr el agua.

Es muy probable que esta misma tormenta haya atacado a Bahfa
de Carfquez y posiblemente a San Lerenzo, dando como resultado
un cambio de la topografia del mar en estos puertos.

Cuencas hidrogrdficas y precipitacién fluvial

La parte Norte del Litoral es la de mayor pluriocidad y con-
siguiente su zona selvitica tiene mayor humedad permne. Las ori-
llas del mar y estuarios de los rfos al - >te del rSo Santiago
son espesos manglares. En la zona central o Sur del litoral o
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costa se nota marcadamente la temporada de lluvia que vulgarmen-
te se denomina invierno desde Diciembre hasta Mayo y la tempora-
da de sequfa llamada verano, de Mayo a Diciembre

Lo mis importante de &sta regibn es la exis’encia de algunas
cuencas hidrogrificas que abarcan extensas 8reas de influencia
sobre tierras de alto valor ecolbgico, y asi se tiene al Norte
las cuencas del rfo Santiago y dei Esmeraldas. La primera con-
tiene los mis extensos bosques de maderas finas que no han sido
explotados sino en minima parte debido a la falta de viat de
comunicacién.

Las tierras en la cuenca del rio Esmeraldas se hallan explo-
tadas parcialmente en sus recursos madereros y han ido transfor-
m&ndose en agricola de variada produceién y alto rendimiento.

En la zona central se encuentra la cuenca del rfo Portoviejo
queiabarca una importante zona agrifcola de la provincia de Ma-
nabi.

La cuenca del rfo Guayas ocupa la mayor parte del litoral o
costa, con tierras de gran valor para la produccién agricola
tropical.

El rio Guay.: con sus principales afluentes, el Daule, el
Babahoyo, el Q..evedo fueron por mucho tiempo y hasta hace pocos
afios, las principales arterias de la basta zona agricola para
los productos de exportacién con centro en el puerto de Guaya-
quil. Al Sur se encuentran las costas menores del Jubones, del
Santa Rosa y del Arenillas que abarcan también tierras de gran
productividad agricola.

Cerca de las 3/4 partes del litoral se haya cultivade y el
resto lo constituye una exuberante floresta o selva trorical.

La peninsula de Santa Elena y pequeiios sectores de las cos-
tas de Fanabf son tierras semi-8ridas por la escasez de lluvias
y carencia de irrigacidn.

En el litoral se producen perfodos de lluvias torrenciales
cfclicos cada 6 o 7 afios, asi como también inviernos secos que
tienen cardcter catastrb6fico para la agricultura zonal.

En la tercera semana de Febrero de 1975, en el litoral, y
particularmente en las provincias de Manabi, Guayas y los Rios
se produjeron lluevias torrenciales, habiendo sufrido los es-
tragos varias provincias. Graves inundaciones se produjeron en
Fortoviejo, Rocafuerte, Chone, Guayaquil, Milagro y muchas otras
poblaciones, con la destruccién de centenares de casas y milla-
res de hectireas de sembrfos, la interrupcibn de carreteras y
caminos, con derrumbes y hundimientos.

El puerto de Bahfa de Carfquez quedd aislado por la completa
destruccidn de las vias terrestres, y Portoviejo se reportd el
registro de 192 m.m. de lluvia en 6 horas y la destruccibn de
la renresa del rio Briceiio inform&ndose que lluvias semejantes
no se habian visto durante 40 afios.

A fin de formarse-una impresibn del efecto de la lluvia los
anuarios metereolbgicos publicacdos por el Instituto Nacional
de Metereologia e Hidrografia fueron consultados:
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Usando las estadfsticas para 1970 el orden de-precipifaci6n 
anual fue: ] : R

San Lorenzo 2,397 m.m.
Esmeraldas 742 m.m.
Guayaquil 695 m.m.
Bahia de Carfquez 610 m.m.
Manta 333 m.m.
Puerto Bolfvar 140 m.m.

Este patrfn se mantiene por lo general para otros afios.

Sismologia

El Ecuador se encuentra sobre un cinturén muy activo de te-
rremotos. En la regibn se encuentran muchas fallas 1o cual au=
mentan las condiciones conducentes a movimientos terrestres.

Los registros obtenidos por el observatorio astronémico de
Quito demuestra que todos los puertos se encuentran expuestos
a terremotos, pero es notable que la provincia de Esmeraldas y
el mar a lo largo de la costa de Esmeraldas figuran regularmen-
te en la lista de lugares que experimentan terremotos y tamblo-
res,

En Enero de 1958, Esmeraldas estuvo afectada por un terremo-
to de severidad moderada acompafiado por olas sismicas, este
evento fue seguido por una serie de temblores menores que dura-
ron los dos meses siguientes. El Piloto Sudamericano lleva un
comentario al efscto, y es que como resultado de este terremoto,
se pucde haber producido cambios en la configuracidn del fondo
del mar y en la profundidad de agua existente.

Las Islas Galapagos han sido recientemente una regién muy
activa.

Amplitud de marea y horarios

El nivel de recol.ido de la marea varif poco a lo largo de
la costa del Ecuador. La direccién de la ola de la marea es ha-
cia el Sur, pero en tablas publicadas por el Instituto Oceono-
grifico Ecuatoriano, de las cuales se han tomado el horario de
la marea alta y baja a lo largo de la costa, es evidente que la
configuracién costanera y la topografia submarina tienen una in-
fluencia considerable en los horarios de marea alta y baja en
cada puerto.

En el cuadro 1 podemos observar la comparacidn de la ampli-
tud de la marea y los horarios.

Visidn geolégica

En la llanura costanera la cordillera de Chongén y Colonche,
que se extiende desde Guayaquil, hasta Jipijapa y Portoviejo,
forma el nficleo geoldgico de la regifn. Lo constituyen depBsi-
tos de la formacién cretacea, con rocas eruptivas, en particu-
lar p6rfidos. El sector comprendido entre este nficleo y los
Andes ha sido rellenado con sedimientos terciarios y mis recien-
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COMPARACION DE LA AMPLITUD DE LA MAREA Y HORARTOS.

'Puertos’ ‘Amplitud de Hora de la Hora de Amplitud

" {da . norte a sur) la marea pPleamar bajamar aproxima-
- ’ {en metros) da de las
mareas
(en metros
San Lorenzo 2,10 01:34 07:29 3,80
Esmeraldac 1,80 01:35 07:21 3,30
Bahfa de Cardquez 1,70 01:21 07:46 2,70
Manta 1,50 01:10 07:29 2,60
La Libertad 1,30 02:24 07:17 2,40
Guayaquil (ciudad) 3,00 04:30 11:35 4,10
Puerto Marftimo 2,70 05:07 11:3Y4 4,40
Posorja 2,00 02:33 08:82 2,60
Puerto Bolivar 1,80 02:03 08:21 3,20
San Cristébal 1,30 00:32 06:18 -

tes ain, sobre todo donde los cursos de agua fluyen en &ngulo
recto con respecto a la direccién de la Cordillera Andina.

En torno, pues, a las elevaciones de Chongén - Colonche y de
los solevantamientos que se continfian m&s hacia el Norte, hasta
Esmeraldas, se desarrolla una costa ondulada, con alturas que
van desde los 20 metros hasta los 200 metros, entre los que afio-
ran rocas sedimentarias, esquistosas, areniscas ferruginosas,
cuarzosas, con abundancia de f6siles marinos que atestiguan su
condicién de lecho marino.

Hacia el Sureste, entre capas de terrenos pretenciarios, ter-
ciarios y cuaternarios, ce encuentra el asiento de formaciones
petroliferas, que se extiende desde las faldas de los cerros
costaneros hasta el mar, cubierto en gran parte de toblazos y
en otras de valles ondul:dos.

La estructura de esta zona geolbgica se presenta cuarteada
en blocks con un complejo sistema de fallas que han determinado
la acumulacién del preciado hidrocarburo, formando los reservo-
rios subterrdneos su conjunto de rocas areniscars porosas, recu=-
biertas de areniscas lenticulares. Todo el petr§leo de esa re-
gibn se encuentra dentro de capas terciarias.

Contaminacién en las costas ecuatorianas
a) Descargas directas (cuadro Ne 2)
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Las informaciones recibidas indican que no existe tratamiento
de las descargas domésticas en las ciudades costeras y se efec-
tGan directamente en la orilla, excepto en la ciudad de Esmeral-
das (60.000 h,) que efectfia sus descargas por medio de una tu-
berfa submarina de aproximadamente 1.000 metros de longitud.

Manta la ciudad costera de mayor nfimero de habitantes y a
la vez puerto comercial y principal centro pesquero del pais,
tiene en construccibn lagunas de oxidacidn para tratamiento de
la descarga doméstica.

b) Descargas indirectas (cuadro Ng 3)

Al igual que las ciudades costeras, las ubicadas junto al
cauce de los rfos no cuentan con tratamientos de sus descargas
excepto Portoviejo (59.000 h.) a orillas del rio del mismo nom-
bre que cuenta con lagunas de oxidacién.

En el cuadro No 3 se presentan los datos de poblacién de las
principales cuencas hidrogrificas, anotindose que los mayores
problemas sobre contaminacidn por desechos domésticos correspon-
den a las cuencas de los rfos Esmeraldas y Guayas.

A la cuenca del rfo Esmeraldas aportan a su caudal gran can-
tidad de rfos y recibe descargas de ciudades localizadas en la
regibn interandina incluyendo la capital del pafs Quito (595,000h.
y 2.800 mt. de altura) cuyas descargas domésticas e industria-
les van al rfo Machangara.

La cuenca del rio Guayas es el sistema hidrogrifico mis ex-
tenso del litoral y a sus orillas se encuentra la ciudad de
Guayaquil (814.000 h.) cuyas descargas domésticas e industria-
les constan en el cuadro Ng 4,

CUADRO No 2
Descargas dcmésticas directas al mar (Ecuador)

Ciudad con sin en la por ne aprox. de
costera trata- trata- orilla tube- hab. (1974)
miento miento rfa
San Lorenzo X X 9.000
Esmeraldas X b 60.000
Bahfa de Carfquez X x 11.000
Manta X x 64.000
Manglaralto X x 13.000
La Libertad x x 26.000
Salinas x x 12.000
Playas (General Villamil) X x 11.000
Puerto Bolfvar x x 10.000
Poblacién

Se estima que la poblacibn en el Ecuador est§ creciendo en
un 3,4% anual, lo que muestra uno de los porcentajes mis rdpi-
dos del mundo.

En 1972 la poblacién era estimada en 6,6 millones comparada
con 4,7 millones en 1962.



CUADRO Ng 3
Poblacibn de las cuencas hidrograficas (Ecuador)

Cuenca Fluvial

NGmero de ciudades con la siguiente poblacifn

Poblacién
menos de »50.0¢0 gztﬁada
50.000 <100.000 £1.000.000 21.000.u00 Cuenca
Fluvial
Rfo Santiago 6 - - 19.000
Rio Esmeraldas 57 1 - 835.000
Rfo Chone 10 - - 104.000
Rio Portoviejo 12 1 - 162.000
Rfo Guayas 1/ 109 1 - 1.738.000
Rio Balao 3 - - 11.000
'Rio Jubones 26 - - 104.080
Rfo Santa Rosa 5 - - 31.000
Rio Arenillas % - - 12,000

l,Incluye los rfos Taura y Haranyj)"al"

8



CUADRO No 4

Descabgas'domésticas de Guéyaquil (Ecuador)

Volumen de las de;cargas: Total H 171,7 1t./seg. o
Al Estero Salado : 103,0 1t./seg. (60%)
Al Rio Guayas :

68,7 lt./seg. (40%)

Descargas al Estero Salado

' Colifomes/100 ml.

sblidos en % disuelto Nitratos fosfatos
suspensibn mg./1t. mg./1t. mg./ 1t. Total Fecal
mg./1t.
Media 17.000- 3.300
Marea 1.0-562,0 0,0-2,2 -— - 1.700.000 1.300.000
Pleamar 4,0-21,5 0,0-6,9 0,26~1,5 - 0,6-3,1 35.000- 4.000
R 160.000

22.000

v K
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Aunque en 1972 la costa y la sierra tenfan aproximadamente
la misma poblacidn, la costa estd creciendo con mucha mayor ra-
pidez que la sierra, 4,1% al afio contra el 2,7%. $6lo la provin-
cia de Pichincha (capital Quito) en la sierra estd creciendo en
un porcentaje mis r&pido que el 3% anual, lo que iguala al cre-
cimiento de porcentaje en las provincias de la costa todas las
cuales est&n creciendo en un porcentaje mis rdpido que el 4%,
excepto Manabi, al 3,u%.

Mientras no es posible calcular la exactitud de estos cilcu-
los, parece como si hubiera un incremento e.. la concentracibn
de poblacibn en la costa, ya que esta drea ofrece mayor niimero
de oportunidades de empleo.

Dotacién de recursos naturales

Agricultura

Los principales productos agricolas del litoral pueden ser
divididos en dos grupos:

De exportacidn: Banano, cacao, café, caucho y madera.

De consumo interno: Arroz, cafia de aziicar, oleaginosas, al-
goddn, frutas tropicales como naranjas y otros citricos.

Pesqueria

L3s recursos ictiolbgicos de las aguas jurisdiccionales del
Ecuador son inmensos, porque el refrescamiento de las aguas tro-
picales del Pacifico causado por 21 {ltimo ramal de la corrien~
te Humbolt que se dirige hacia el Archipiélago de Galdpos, vuel-
ve mds propicio el "habit" quc las especies ictioldgicas més
codiciadas por la industria pesquera extranjera, hallaindose en
dicho sector los grandes "cardumenes" o bancos multitudinarios
de peces de toda clase y particularmente de las variedades gran-
des de atin y de las pequefias de sardinas; y en las inmediacio-
nes de las Galipagos Sc cncuentran peribdicamente también gru-
pos de ballenas que vienen desde las aguas Antérticas.,

[l mar territorial considerado como la quinta regidn del
pais varias veces mas grande que el suelo continental, es la
mas rica en recursos naturales, de aprovechamiento inmediato
para la alimentacidn humana.

La pesca de consumo interno consta de camarones, langostas,
cangrejos, conchas u ostras y toda clase de peces.

La industria camaronera constituye uno de los principales
renglones pesqueros del Fcuador, cuya estadistica alcanza anual-
mente 5.000 toneladas métricas y su exportacidn llega a un valor
CIF de alrededor de 5,6 millones de dblares por afio.

Existen en el mar territorial dos especies principales de a-
tunes que los pescadores industriales del Ecuador explotan: la
albacora o atdin de aleta amarilla y el listado o bonito de al-
tura o barrilete. Estas dos variedades constituyen el 95% de
la pesca atunera del pais.

En el puerto de Manta existen procesadoras y enlatadoras de
pescado para la exportacidn y el consumo interno.

Petrdleo
En la costa Ecuatoriana existen los yacimientos de petr&leo
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de la penfnsula de Santa Elena, explotados por la compafifa An-
glo Ecuatorian 0il Fields desde hace 40 afios, dichos yacimjen-
tos van disminuyendo paulativamente su produccibn y aquellas re-
finerias tuvieron que importar grandes cantidades de petrdleo
para su refinacién durante la diltima década, a fin de llegar a
abastecer las necesidades nacionales que experimentan un perma-
nente incremento anual.

Debido a que las refinerfas existentes en la peninsula de
Santa Elena son insuficientes para atender la demanda de necesi~
dades del pafs, el gobierno resolvid la construccién de una refi-
nerfa estatal en Esmeraldas donde se han iniciado los trabajos
en su primera etapa.

Transportes

Ferrocarriles: Quito-Ibarra-San Lorenzo, es importante por
ser el (inico medio de comunicacién con la extensa zona de San
Lorenzo en la provincia de Esmeraldas.

Carreteras

Existe la siguiente red de carreteras que unen a las diferen-
tes ciudades del litoral.

Quevedo = El EMpPalme....eeusereenuneeenssonncsaanenanssns 26 K.
Quevedo - Rocafuerte - Bahfa de CaraquUezZ.csssreseenneassa203 K.
Quevedo - Portoviejo = Manta..ee.eeeeeeeeeeesseeneenen. .. 164 K.
Quevedo - Balzar - Daule - Guayaquilieseisseseereerenenssl56 K.
Quevedo - Catarama - Babahoyo - Guayaquileiivevesveseas..182 K,
Manta ~ Jipi‘apa - Cuayaquil. v euieerenieoeennenennsneesa197 K.
Guayaquil - Milagro treeretieittattteaessesanssensenannes UG K,
Guayaquil - Machala - Puerto Boljivar I I 1 I

Puertos

El principal puerto del pais es Guayaquil, el que ha sido
centro de las exportaciones e importaciones durante toda la his-
toria de la nacibn. Desde 1961 entra al servicio Puerto Nuevo,
situado en el costado Occidental de la ciudad con sus instala-
ciones portuarias modernas y muelles que permiten acoderar a
los barcos grandes directamente, por lo que hoy se le considera
como "Puerto Maritimo", porque el acceso desde ol folfo se lo
hace por un estero acondicionado como canal marftimo.

El puerto de Guavaquil estd conectado con muchas lineas de
vapores internacionales que 1o comunican con todo el mundo.

En la costa ecuatoriana hday otros puertos que tienen ventajo-
sa situacidn geogrifica que no se les aprovechaba antes por ca-
recer de facilidades portuarias. Solamente en los @iltimos afios
5¢ comenzaron a construir muelies, instalaciones portuarias en
Manta y Puerto Bolivar que yi se hallan en servicio. En Esmeral-
das se viene construyendo las instalaciones portuarias desde
hace tres afios. San Lorenzo tiene un muelle de la via férrea.
Salinas tiene muelles para barcos pequefios. Hay servicio de ca-
botaje maritimo con todos los puertos del pais periddicamente
con el Archipiélago de Galdpagos.
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Vifas fluviales

En la actualidad la importancia de la navegacibn fluvial ha;{
disminuido por la existencia de la red de carreteras. -
Las principales vias fluviales del litoral son:

Guayaquil -~ Puerto Bolivar - Santa Rosa;

Guayaquil - Daule - Balzar

Guayaquil - Baba -~ Vinces - Palenque -~ Quevedo

Guayaquil - Babahoyo - Catarama - Ventanas

Esmeraldas - MajGa - Quinindé

Limones - Borb&n - Maldonado por el rfo Santiago y Cayapas.

Transporte maritimo

En Septiembre 24 de 1971 fue expedido el Decreto Ng 1447-C
que dib creacién a transportes Navieros Fcuatorianos "TRANSNAVE",
con la finalidad de efectuar la explotacién de transporte por
agua dentro y fuera del pais, rescatando asf al mismo del domi-
nio de las empresas navieras extranjeras.

Incursionando el campo internacional de carga general, aten-
diendo los trdficos del Norte de Europa dentro de la conferen-
cia Europa Pacifico Sur Magallanes y del Pool Europac II, agru-
pacidn a la que ingresd el 3 de Abril de 1974, en su reunidn
de principales realizada en Vifia del Mar, en la cual aceptaron
a "TRANSNAVE" como miembro en pleno derecho. También intervie=-
ne en el trifico hacia Asia dentro de la conferencia naviera
del Japdn, es ademis miembro de la Asociacidn Latinoamericana
de Armadores (ALAMAR).

En el transporte de carga general opera con un moderno buque
propio, el M/N. "Isla Puni", adquirido a la antigua y experimen-
tada empresa naviera Hapag Lloid en Junio de 1974, con quien
tiene firmado un convenio de cooperacidn técnica y servicio con-
junto.

Transnave posee ¢l 55% de las acciones de la Flota Petrolera
Ecuatoriana (FLOPEC) empresa formada en asociacidn con la com~
pafiia naviera Japonesa Kawasaki Kissen Kaisha. En ella opera
con cinco buques tanqueros propios de 32.000 toneladas y 35.000
toneladas de registros de carga crudo.

Actualmente Transnave ha asumido la operacidn racional y ren-
table de 2 naves con que cuenta la Flota Bananera Ecuatoriana,
las mismas que fueron especialmente construldas para esta Empre-
sa.

Con la M/N. Calicuchina, Transnave realiza el servicio turfs-
tico hacia las Islas Encantadas, Archipi8lago de Coldn o Gald-
pagos.

El Ecuador es ademis accionista de la Flota Mercante Granco-
lombiana junto con Colombia.

Turismo

Los enclaves turisticos mis bellos y atractivos cercanos a
Guayaquil son los balnearios marftimos de Playas, Salinas, Man-
glaraltc y otros numerosos lugares de la costa que son centros
dg6deportes marftimos recreacionales de yachting, pesca y nata-
cibn,



A lo largo de toda la costa de la provincia de Manab{, exis-
ten hermosas y lindas playas que constituyen atractivos para el
turismo. El principal centro turfstico es Manta por su bellas
playas, f8cil acceso por buenas carreteras y comodidades de alc
jamiento. Desde Manta pueden visitarse varios lugares que son
balnearios pintorescos que recién estdn desarrollindose, como
las playas de Crucita, San Jacinto, Bahia de Cardquez y otras
que desafortunadamente carecen de agua dulce.

En la costa Esmeraldas se encuentran bellas playas con hermo
gos paisajes y clima agradable que le dan sitial destacado para
turismo.

Cabe destacar que organismos gubernamentales se hayan empe-~
flado en la creacidn de parques nacionales y parques de recrea-
cibn al igual que adecuacidbn de balnearios para lograr que es-
tos constituyan un elemento de vital importancia para el desa-
rrolle turi{stico a nivel nacional, internacional y popular, pa-
ra lo cual seri preciso, ampliar y mejorar las vias de acceso,
servicio de agua potable, alcantarillado, telecomunicaciones,
energfa eléctrica, hoteles, moteles y hosterias.

Plan integral de transformacidn y desarrollo

Este plan ha sido formulado por la Junta de Planificacibn y
Coordinacién Econdmica con el asesoramiento de varios organis=-
mos que han analizado los problemas fundamentales de la econo-
mia nacional y los propdsitos de evolucidn social y econdmica
del conjunto de grupos humanos del pais.

Debemos mencionar resumidamente el plan que se encuentra en
marcha porque es de esencial naturaleza peopridfica, puesto que
se refiere a la evolucidn del medio fisico y su inter-relacién
con el desarrollo econdmico de lar actividades humanas en las
que influyen diversos factores que entre los principales estidn
el ecoldgico, climatico, vegetacibén, fauna, trabajo, poblacidn
rural y urbana; recursos ecnergféticos, minerales e hidriulicos
y todo otro elemento que pueda contribuir al bienestar humano.

El plan contiene proyectos y programas especificos factibles
de ser cubiertos por los recursos que dispone y se prevee dis-
pondrd el pais.

El plan global comprende:

a) Politicas:

Polftica de reforma agraria

Politica de colonizacidn

Polftica financiera

Polftica de cuoperacién técnica internacional

Politica cientifica y tecnoldgica

Politica tributaria

Polftica de crédito externo

Polftica de comercio exterior e integracidn

Politica de normalizacidn para la participacibn social
b) Sectores productores:

Prograina agropecuario y forestal

Programa pesquero

Programa de geologia y mineria

Programa de hidrocarburos

Programa industrial

Programa de artesania y peaquefia industria
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" Programa de turismo
¢) Sectores de infraestructura

Programa de transportes y ccmunicaciones

Programa de carreteras y terminales terrestres

Programa de transportes automotor

Programa de ferrocarril

Programa de transporte acu&tico

Programa de transportes adreos

Programa de telecomunicaciones

Programa de correos

Programa de energfa eléctrica

Programa de urbanismo

Programa de vivienda .

Programa de agua potable y alcantarillado

Programa de metereologfa e hidrologia
d) Sectores Sociales

Programa de recursos humanos

Programa de educacibn

Programa de salud

En su afidn de cumplir el plan programado, el gobierno ha em-
prendido en su ejecucidn, destacindose la reorientacién de la
estructura productiva agropecuaria dirigida a satisfacer las ne-
cesidades alimenticias bisicas de la poblacibn; la defensa de
las 200 millas de mar territorial y sus recursos; la ejecucidn
de los programas de electrificacidn que proporcionan energia
econdmica a las clases populares modestas; la politica petrole-
ra; la ejecucidn de amplios programas de vivienda, proteccidn
social, etc.

Dada la importancia de los recursos pesqueros, el gobierno
expidid la ley de fomento y desarrollo pesquero en Febrero de
1974, considerando una programacidn de obra de infraestructura
para un amplio aprovechamiento de las riquezas ictiolbgicas,
estableciendo normas técnicas indispensables para el desarrollo
pesquerc, la creacibn de complejos pesqueros e instituciones de
capacitacién. Los estudios de prefactibilidad de puertos pesque-
ros, y la creacidn del Instituto Ocednogréfico Ecuatoriano, pa-
ra la investigacidén de los recursos maritimos; medidas que con-
tribuirdn para obtenerse la tecnificacién y el desarrollo de
las actividades pesqueras.
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ORDENACION Y APROVECHAMIENTO DE LOS FECURSOS
DE LA ZONA COSTERA
DE LA REPUBLICA DEL EL SALVADOR

: Joaqufn Alonso Guevara Morén
Director General de Recursos Naturales Renovables,
Ministerio de Agricultura y Ganaderfa

1. Generalidades

La Repdblica de El Salvador esti situada en la América Cen-
tral, en la zona térrida, al Morte de la 1lfnea Ecuatorial y al
oestg del Meridiano de Greenwich, entre los paralelos 330 09!

y 14~ 27', latitud norte y los mericianos 87 u1' y 80" 08' lon-
gitud Oeste del Meridiano de Greenwich. Limita al Norte con la
Repfiblica de Honduras, al Sur con el Oc&ano Pacifico (321 Kms.
de Costa) al Este con la Repiblica de Honduras y la Repiiblica

de Nicaragua (Colfo de Fonsect por medio), al Oerte con la Re-
piblica de Guatemala.

A diferencia de los otros paises de la regibn Centrosmerica-
na, posee costas s8lo en el Océano Pacifico. Tiene uu promedio
de 90 Kms. de ancho y 262 Kms. de largo, con una suferficie a-
proximada de 21,040.79 Kms.‘:

El artfculo 8 de la Constitucidn Politica del El Salvador
establece entre otros aspectos, que el pafs tiene una mar ad-
yacente hasta la distancia de doscientas millas marinas conta-
das desde la lfnea de la mis baja marea. Esta dispssicidn cons-
titucional tiene una gran trascendencia para ¢l desarrollo eco-
némico y social del pafs, dada la presibén demografica constituf-
da por una poblacidn en ripida expansifn, actualmente de alre-
dedor de 4,000,000 de habitantes y con una tasa de crecimiento
geométrica del 3.5% anual.

2. Caracteristicas fisicas de la zona custera
2.1. Lxtensidn y ubicacidn peogr&fica ’

La zona costera del pafs ha sido determinada tomando como ba-
se una altura entre 0 y 200 metros sobre el nivel del mar, ex-
ceptuando las tierras de esta altura que son parte de los valles
interiores. La extensién estimada de dicha zona es de 3,571 KmZ.,
aproximadamente el 17% del area total del pais.

2.2. Composicibn morfolégica, caracteristicas fisicas,
. . . L4 ” ,’
quimicas y clasificacién agroldgica del sueio

En términos penerales, la Zona Costera esti formada por ireas
nlanas o casi planas. En su extensidn longitudinal se encuentra
interrumpida por los bloques de los macizos montafiosos del BA4l-
samo y de Jucuardn. Las dos mayores planicies costeras son:

(a) la que se extiende desde la bocana del rio Paz hasta el blo-
que montafoso del Bilsamo, cerca de la Barra El Maguey; y (b) la
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que se extiende desde el Puerto de La Libertad hasta la montafa
de Jucuardn. En el tramo intermedio se encuentran las planicies
aluviales de los rios Jiboa, Lempa y Grande de San Miguel.

El otro gran paisaje que tipifica a dicha Zona es el sistema
de Bahfas y Esteros, que incluye una serie de bocanas formadas
por algunos rios. Entre los esteros principales estdn la Barra
de Santiago, El Estero de Jaltepeque, la Bahfa de Jiquilisco y
la Bahia de La Unidn.

Las caracteristicas fisicas de los suelos, especialmente en
la planicie, son muy heterogéneas a pesar de presentar formas
externas bastante similares. En lo que a textura se refiere, la
mayor parte de los suelos que comprende la planicie y pequefias
elevaciones de terrcnos se tipifican por presentar textura fran-
co-arcillosa, franco, franco-arenosa, y franco-limosa. Predomi-
nan en cuanto a la estructura, los tipos de bloques subangula-
res, granulares, migajosos y sin estructura. La consistencia en
la mayoria de los casos es friable, aunque tambiér. te encuentran
suelos arenosos o areno-francosos en que es suelta o muy fria-
ble. En lo referente a porosidad, casi todos estos suelos pre-
sentan buena porosidad y por lo tanto, adecuadas condiciones de
aereacibén. En lo que respecta a las condiciones quimicas de los
suelos de la planicie costera, éstas se presentan de moderadas
a buenas, estando por lo general en baios niveles el nitrdgeno;
medio-alto el f8sforo; alto el potasio; y medio bajo ¢l de 1la
materia orgdnica. L1 PH comunmente oscila de moderadamente &ci-
do a neutro, aunque en los manglares oscila de ligeramente al-
calino a fuertemente alcalino.

En la clasificacidn de las tierras, de acuerdo al Sistema
Americano (USDA), la predominancia es de tierras clase II y TII,
y en menor medida clase Y. Las tierras clase II predominan en
los departamentos de Usulutdn y La Paz, aunque se encuentran
diseminadas en algunas dreas de lLa Unidn, Sonsonante y Ahuacha-
pin; estas son tierras de alta productividad. La clase IIT exis-
te primordialmente en La Paz, Usulutdn, Sonsonate y Ahuachapin
y son de mediana productividad. La clase ' se encuentra en La
Unidn, La Paz, Ahuachapin y Sonsonate; por lo general no son
cultivables salvo para arroz y pastos, teniendo una mediana pro-
ductividad. En pequeia porcidn existen tierras clase I, con una
altisima productividad y tierras clase VII para fines foresta-
les. Se encuentran ademis algunas tierras clase IV y VI en los
pequefios peniplanos, colinas y serranias que forman la inter-
seccifn de la planicie costera con la Cadena Montaiiosa Central,
asi como tierras clase VIII sdlo aptas para parques nacionales,
zonas silvestres o para proteccidn de cuencas hidrogrificas,
que se ubican en La Unidn y en menor proporcién en Ahuachapén.

En general, las tierras de la Zona Costera se caracterizan
por ser las mejores y mis productivas del pafs.

2.3. Composicidn hidrolégica v grado de contaminacidn

Dentro de la red hidrografica tienen especial importancia el
bajo Lempa y los rfos Jiboa, frande de San Mipuel, Paz y Bande-
ras.

En la vertiente de la Cadena Costera nacen numerosos rios que
desembocan directamente en el mar; la suma de sus cuencas es de
alrededor de 5.000 Km2. Actualmente la Direccidn feneral de Re-
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cursos Naturales Renovables del Ministerio de Agricultura y Ga-
naderfa, opera una red nacional de 125 estaciones hidrométricas
(111 superficies y 14 subterrlneas).

En la Zona Costera se encuentran 8 cuencas principales, para
las cuales se ha calculado un volumen promedio anual de escorren-
tia de 4,849 millones de Mts.3 y un caudal promedio de 260.4
mts.3/segundo en la estacibn lluviosa y 45.4 mts.3/segundo en
la estacidn seca. Los principales depSsitos de aguas subterri-
neas del pafs se encuentran en la Zona Costera y sobresalen por
su potencial de agua subterrinea el rfo Lempa, Grande de San
Miguel y el complejo San Pedro-Sensunapin-Banderas. El rendi-
miento seguro de los depbsitos_subterrdneos ubicados a lo lar-
go de la costa es de 30.5 mts.3/segundo (Anexos 1 y 2).

Entre los cuerpos de aguas maritimas, el mds importante es
el de la Bahfa de Jiquilisco, con 121.2 kilbmetros cuadrados.

La calidad quimica del agua sufre degradacidn debido funda-
mentalmente a tres Srdenes de factores: (a) desechos industria-
les y domésticos que sin el debido control o tratamiento fluyen
a los cuerpos de aguas; (b) retorno de aguas de regadio que
arrastran fertilizantes, sales minerales, etc.}; y (c) descargas
de pesticidas en los cuerpos de agua. Ilustra el deterioro de
la calidad del agua el caso de la contaminacién del rfo Lempa,
el cual pasa de 3,600 coliformes por cada 100 mililitros con
las descargas del rfo Suquiapa, a 93,000 con las del rio Acel-
huate de la Zona Metropolitana de San Salvador, segfin la Divi-
5i6n de Saneamiento Ambiental del Ministerio de Salud P@blica
y Asistencia Social.

2.4, Composicidn climatolégica

El Salvador pertenece al cinturdn climatolbdgico de los tré-
picos semihlimedos. Tiene una estacidén lluviosa y una seca; la
primera va de mayo a oztubre y la segunda de noviembre a abril.
El promedio anual de lluvias es de 1,865 milfmetros y los pro-
medios anuales de temperatura oscilan entre los 22 y 27 grados
centigrados. Los promedios mensuales de humedad relativa osci-
lan entre 58% y 90%, correspondiendo los valores altos a la épo-
ca lluviosa, especialmente a los meses de junio y septiembre,
mes este en que alcanza su miaximo. En el afio se manifestaron en
cuanto a los vientos, los siguientes rumbos domirantes: (a) Oc-
tubre-Febrero: Alrcdedor del norte (perfiodo de "nortes" proce-
dentes de América del Norte), especialmente durante el dfa; y
(b) Marzo-Septiembre: Durante la tarde "Brisa Marina" de rumbo
alrededor del sur. Las velocidades varian entre 70 y 200 kild-
metros por hora, dependiendo de la altura al nivel del mar.

2.5. Importancia ecolégica de la zona costera

Los bosques salados o manglares, constituyen uno de los re-
cursos de mayor importancia econdm.ca de la Zona Costera. Su
irea se estima en 35,423 has., distribuidas bSsicamente en b
dreas: (a) 3,413 has. en la Barra de Santiago; (b) 5,720 has.
en el Estero de Jaltepeque; (¢) 19,847 has. en la Bahfa de Ji-
quilisco; y (d) 6,443 has. en la Bahfa de La Unifn. La tempera-
tura media anual en tales ircas es de 270 C.

La asociacidn de los bosques salados estd constituida prin-
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principalmente por las siguientes especies: (a) Mangle (Rhizo-
phora mangle L.); (b) Sincahuite (Laguncularia racemosa gaesvrtn
F.); (c) Ishtaten (Avicennia nitida Jacq); (d) Madresal (Avice-
nia bicolor Standley); y (e) Botoncillo (Conocarpus erecta L).
Alrededor del 80% de la protefna para consumo humano extraida
de los esteros y del mar es producida directa o indirectamente
por los manglares, ya que aqui gran cantidad de matoria orgdni-
ca inerte es convertida biolégicamente en materia de alimentos.
La produccién maderera de los bosques salados se estima en
30,000 M3, al afio, con un valor aproximado de G 513,971 (USA

$ 205,588.40),

Los bosques de latifoliadas y coniferas de la costa pricti-
camente han sido exterminados, quedando apenas unas 7,200 has.
diseminadas de bosques principalmente de latifoliadas.

La vida silvestre de la zona, particularmente la asociada
con manglares y 21 litoral, es sin duda la més sobre-explotada.
La poblacién de aves silvestres ha sido reducida a menos del
30% de leo que existfa hace 15 afios. lMuchas especies han sido
eliminadas en un 80% o mis de su 4rea de distribucién en este
mismo perfodo.

Casi todos los principales moluscos y crusticeos explotadns
comercialmente han sido reducidos a niveles ex ‘repmadamente ba-
jos. Reptiles de valor comercial como la iguana y en cierta for-
ma el caimin y el cocodrilo, han sido reducidos a menos del 10%
de los que existian hace 15 afios.

2.6. Areas inundables

Las ireas mds expuestas a inundaciones estin localizadas en
el Bajo Lempa (23,700 has.) y en la desembocadura del rio Gran-
de San Miguel (1.400 has.)

3. Caracteristicas econdmicas de la Zona Costera
3.1. Areas de explotdcibn minera

El Centro de Investigaciones Geotécnicas ha determinado que
existen apreciables cantidades de hierro y titanio en las are-
nas negras Jel litoral del pais. Para todo el litoral, esta 0fi-
cina Cientifica calcula que las arcnas negras (concentrados en-
riquecidos magnéticamente con 55-60% de hierro) alcanzan de 10
hasta 100 millones de toneladas métricas.

En 1969 la referida Oficina realizd observaciones en la zona
litoral de la Costa de El Salvador, en la Distribucidn de las
concentraciones de mincrales pesados, estableciendn las sipuien-
tes regularidades: (a) las Areas de mayor concentracidn se hallan
con mucha frecuencia, inmediatamente al accidente de desemboca-
duras de rfos; (b) la anchura y el esnesor de las areas de con-
centracidén son constantes, generalmente por virias centenas has-
ta 1.000 Mts., con anchuras promedio de 20 a1 30 metros, encon-
trindose un total de 10 ireas litorales con extensiones de 6G0
a 900 Mt.; y (c) dichas dreas estdn ubicadas al lHoreste de Aca-
jutla, al Oeste de La Libertad v en las desembocaduras de los
rfos Lempa y Jiboa. En tales 3reas, los dnicos minerales de va-
lor econdmice son la magnetita y la ilmenita, es decir, los mi-
nerales de fraccidn magnética; por eso, el contenido eiemental
de las arenas oscuras se limita a hierro (Fe) v Titanioc (Ti).
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Los lupares de los depdsitos minerales de mayor importancia
estdn localizados en Acajucla, La Libertad, y Bocana de La Che-
pona en la Bahfa de quu1llsco. Con respecto a la cantidad de
reservas minerales, cada kildmetros de playa contiene aproxima-
damente 150.000 TM. de arena de playa, de las cuales alrededor
de 30.000 TM. son hierro y unas 40,000 TM. son Titanio. Las pla-
yas al Occidente de Acajutla tienen una longitud aproximada de
28 Km. y la playa cerca de La Libertad 12 Km.; por lo tanto, y
de una manera prellmlnar, se puede indicar que aqui existen
1,200,000 TM. de hierro y 1,600,000 TM. de Tltanlo.

El Ministerio de Fconomia, regula la operac1on de 144 esta-
blecimientos salineruvs, los cuales estldn distribuidos en la for-
ma sigulente: (a) en el Departamento de La Paz, 1, 1; (b) en el
de Usulut&n, 33; vy (c) en el de La Unibn, 110. Tara el periodo
1973-74 se ha determinado estimativamente una produccién de
34,707,552 Kg. de sal, con un valor de C 2,902,534 (U.S. $
1,161,013.60).

3.2. Areas agricolas

El uso actual de los suelos de la Zona Costera es predominan-
temente agricola, destacindose los siguientes cultivos: (a) Al-
godén, en las planicies de Usulutin, San Miguel, La Paz y Sonso-
nate; (b) Cereales, como arroz, mafz, frijoles, sorgo, etc.,
que se cultivan casi uniformemente a través de toda la costa,
pero predomina su cultivo en los Departamentos de Usvlutén, La
Unidn y Ahuachapdn; y (c) Cafia de Azlicar, en La Paz, Sonsonate
y Ahuachapén.

3.3. Arecas de riego

La Direccidn feneral de Obras de Riego y Drenaje del Minis-
terio de Agricultura v Ganaderia ha elaborado estudios de pre-
factibilidad para regar un &rea de 69,300 has. (Anexo 3).

3.4, Explotacion de los recursos pesqueros

Los principales cuerpos de agua salobre para la explotacién
pesquera son las Bahias de Jiquilisco y La Unidn, el Estero de
Jaltepeque y la Barra de Santiago. También se encuentran dentro
de la Zona Costera algunos cuerpos de agua dulce de gran signi-
ficado pesquero, como son la Laguna de L1 Jocotal y alrededor
de 36 Kms. del Rio Lempa.

L.a pesca industrial se encuentra concentrada en la Bahia de
Jiquilisco, donde operan 11 compafilas camaroneras con un miximo
de 7? barcos. También funcionan en el lugar 3 plantas procesa-
doras, especialmente de camardn.

Sepdn datos de la Seccién de Caza y Pesca del Ministerio de
Economia, en 1975 el volumen de extraccién de camardn fue de
4.145.7 TM. (peso bruto) y las exportaciones de 3.252.9 TM.,
con un valor de C 25,494,068 (U.5. $ 10,197,627). La extraccidn
de pescado fue Je 1,738.1 TM., con un valor de £ 2,141,279
(U.S. ¢ 856,511.60) (Arexo L).

La producecidn de la pesca artesanal en cuerpos de agua dul-
ce y salobre tiene un volumen total anual de pescado de 2,017.5
TM. para 1975, que comprende de 40.9 TM. de lagos y rios y
1.926.6 THM. de agua salobre. En esta actividad operan 6 Coope-
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rativas de pescadores con un total de 925 socios y con una capa-
cidad instalada de 572 embarcaciones y 218 motores con lo cucl
lczran una produccidn anual de alrededer 1,000 TM. con un valor
e. timado de C 1.3 millones (U.S. $ 520. 000) (Anexo 5).

Actualmente se cultivan 36.1 has., con una produccidn estima-
da de 3.000 Kg./ha./aifio, con un valor de C 1.65 el Kg. (L.S. $
0.66).

3.5. Proteccidn y mejoramiento de la Zona Costera
Administracién de bosques

La Direccidn General de Recursos Naturales Renc'rables tiene
establecidas Agencias Forestales en La Unidn, Usulutin, La He-
rradura y Metalfo; y sub-azencias en Los Jiotes (La Unin),
Puerto Parada (Usulutan) y “Puerto El Triunfo (Usulutin).

Administracidn de Puertos

Los Puertos son administrados por la Comisidén Ejecutiva Por-
tuaria Autdnoma (C.E.P.A.).

Administracién de area turistica

Las 8reas turfsticas y recreativas son de dos clases: (a)
Estatales; y (b) Privadar. Las primeras son directamente admi-
nistradas por el Instituto Salvadorefio de Turismo (I.S.T.U.).

En cuento a las segundas, sus propietarios las administran en-
marcados por las disposiciones legales pertinentes, cuya juris-
diccidn le compete al I.S.T.U.

3.6. Infraestructura costera de mayor relevancia
Carreteras y caminos

A lo largo de la costa salvadorefia existe una carretera de
primera clase que parte desde la frontera con Guatemala al Oc-
cidente, hasta la frontera con Honduras al Oriente del pafs.
Dicha carretera tiene ramales pavimentados que se ccomunrizan con
los principales puertos y c1udades de la Zona Costera, luv mismo
sucede para el interior del pais

Ferrocarriles

Las vias principales de ferrocarriles se dirigen desde la ca-
pltal a los puertos de Acajutla en el Occidente y Cutuco en el
Oriente. El sistema cuenta con 17 locomotoras Diesel, con una
capacidad de arrastre unitario de 850 TM. y con 3 locomotoras
de vapor con una capazidad de arrastre de 250 TM. por cada una.

Puertos y Transporte Maritimo

Los principales puertos del pais son lus de Acajutla, La Li-
bertad y Cutuco; existen ademls el Puerto de L1 Triunfo y Puer-
to Parada, que son de menor importancia. De acuerdo a datos de
Ferrocarriles HNacionales de El Salvador (FFNAUFJAL), en 1975
el movinmiento de carga registrd los siguientes datos: (a) Puer-
to de Cutuco: 103,807 TH. de importacidn y 131,746 TH. de expor-
tacidén; y (b) Puerto de Acajutla: 1,278,453 TM. de importacidn
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y 328,467 TM. de exportacibn. El periodo de mayor movimiento de
transportr: en el afio corresponde al primer trimestre, debido‘al
primer trimestre, debido al volumen de productos de exportacidn.

Telecomunicaciones

Existe una via de comunicacién marina, por medio del cable
submarino, ubicado en el Puerto de La Libertad. La infraestruc-
tura de Telecomunicaciones es administrada por la Administraci&n
Nacional de Telecomunicaciones (ANTLL) que es un Lnte Aut8nomo
Gubernamental.

4. Caracteristicas sociales y salubridad
4.1. Poblacidn y asentamientos humanos

La Zona Costera concentra el 7.02% de la poblacibn total del
pais con 249,597 personas distribuidas en 15 municipios. De es=-
tos habitantes 125,801 son del sexo masculino y 123,796 del fe-
menino. La densidad demogrifica es de 70 habitantes por KmZ.,
que es apreciablemente baja en relacidn a% indicador general
del pais, que es de 200 habitantes por Km¢ (Anexo 6). El Insti-
tuto Salvadoreiio de Transformacidn Agraria (ISTA) ha estableci-
do comuridades planificadas en la parte de la Costa en las si-
fuientes Haciendas: E1 Encantado, Metalfo, Bola de Monte, Shu-
tia, Obrajuelo, y San Antonio Potrerillos, con un nfimero apro-
ximado de 260, 200, 165, 85, 400 y 185 familias respectivamen-
te (1,195 familias en total).

4.2. Control de plagas

La Direccidn General de Salud del Ministerio de Salud PGbli-
ca y Asistencia Social, mantiene una campafia permanente de con-
trol de la Malaria. En cuanto al control de las plagas agrope-
cuarias, los agricultores ademis de sus propios medios y esfuer-
zos, cuentan con la asesoria y en ocasiones con la intervencibn
directa del Ministerio de Agricultura y Ganaderia.

5. Instituciones que tienen programas especificos
en la Zona Costera

Las Instituciones Gubernamentales que tienen programas espe-
cificos de especial sipnificado en el ordenamiento y aprovecha-
miento de los recursos de la Zona Costera scn:

- Direccidn General de PRecursos Naturales Fenovables, con Pro-
gramas de Conservacidn y Desarrolln de los recursos naturales
Renovables, especialmente en los aspectos de Uso Mfiltiple de
los Recursos Yidrdulicos, Determinacibén del Uso Fotencial del
Suelo, Desarrollo Forestzl y Ordenacién de Cuencas Hidrogri-
ficas, Aprovechamiento de los Recursos Pesqueros, Ampliacidn
y Mejoramiento del Servicio Hidroldgico, Ampliacibn y Mejora-
miento del Servicio Meteoroldgico.

- Direccién General de Salud, con Programas de Control del Pa-
lucdismo.

- Comisidn Ejecutiva Portuaria Auténoma, con Programas de Imple-
mentacién y Administracidn de Obras Portuarias y Ferrocarri-
les.
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- El1 Ministerio de Defensd y Seguridad Pdblica, con el Progra-
ma de Vigilancia y Control Legal de los Rerursos Marinos a
través de la Marina Nacional.

- Centro de Estudios e Investigaciones Geotécnicas, con Progra-
mas de Estudio de los Recursos Geoldgicos.

- Instituto Salvadorefio de Turismo, con Programas de Administra-
cibn, Control y Estudios de Aprovechamiento dbl Recurso Tur{s-
tico.

- Ministerio de Economia, en Control para explotacidn de recur-
s80s pesqueros y minerales, y Control de Calidades.

- Direccidn General de Riego y Drenaje, con Propramas de riego
y drenaje.

- Instituto Salvadorefio de Transformacibn Agraria, con Progra-
mas de desarrollo rural.

-~ Ministerio de Educacidn, con el Programa de Bachillerato en
Navegacidn y Pesca.

6. Leyes y reglamentos relacionados con el ordenamiento
de los recursos de las Zonas Costeras

Los principales instrumentos jurfidicos que inciden en el de-
sarrollo de la Zona Costera son la Ley de Arrendamiento de Tie-
rras; Ley del Instituto de Transformacidn Agraria (ISTA); Ley
Forestal; Ley de Caza y Pesca Marftimas; Ley de Riego y Avena-
miento; Decreto de Regulacidn de la Explotacién Salinera; Repla-
mento sobre Descarga de Desechos por los Barcos surtos en los
Puertos; y Ley del Instituto Salvadorefio de Turismo.

7. Problemas de la Zona Costera

Entre los principales problemas de la Zona fostera se desta-
can los siguientes: Las inundaciones periddicas; la contamina-
cibn del recurso agua; el mal drenaje, crosién, alta salinidad,
y pedregosidad de los suelos; v los dafios ecoldgicos ocasiona-
dos por los riesgos desmedidos de productos quimicos de alta
concentracidn, tales como insectizidad y herbicidas.



ANEXO 1

DISPONIBILIDAD DF LOS RECURSOS HIDRAULICOS DE LA ZONA COSTERA
REPUBLICA DE EL SALVADOR, C.A.

CUENCA AREA CAUDAL PROMEDIO AGUA SUBTERRANEA .
Km2 ANUAL

Mt3/Seg. Mt3/Seg.
C. Entre Paz-Sonsonate 674 11.2 1.0
D. Sonsonate 875 20.2 3.0
E. Entre Sonsonate-Jiboa 1.399 23.2 1.0
F. Rio Jiboa 608 5.3 1.3
G. Entre Jiboa-Lempa 956 9.5 4.0

H. Entre Lempa-Grande de San Miguel 968 216.3 .01/
I. Rfo Grande de San Miguel 2.356 © 39.6 15.2
J. Goascorén y otros 2.241 27.7 1.0
TOTAL 10.077 . 183.0: » 30.5

FUENTE: Servicio de Hidrologia, Direccién General de Recursos Naturales Renovables, M;n;s-]

1/

terio de Agricultura y Ganaderia.

Presenta las mejores condiciones hidrol&gicas en el pais, pero tlene 11m1tac1ones en su

explotacibn, por el peligro de introduccibn salina.

g0t



DISPONIBILIDADES EN LAS PRINCIPALES

DURANTE EPOCA LLUVIOSA Y SECA
REPUBLICA DE EL SALVADOR, C.A.

CUENCAS,

ANEXO II

CUENCAS VOL. EST. VOL. EST. VOL. ANUAL CAUDAL CAUDAL
LLUVIOSA SECA EN EN MILLO- PROMED. PROMED.
EN MILLO~- MILLONES NES Mt3 EST. LLU- EST. SECA
NES DE Mt3 DE Mt3 VIQSA Mt3/Seg.
Mt3/Seg.
C. Entre Paz-Sonsonante 309.7 4y .6 354.3 19,5 2.8
D. Sonsonate 529.3 111.7 641.0 33.3 7.1
E. Entre Sonsonate
y Jiboa 643.5 92.8 731.3 40.5 5.8
F. Rio Jiboa 130.0 39.2 169.2 8.2 2.5
G. Entre Jiboa-Lempa 260.1 40.8 300.2 16.4 2.6
H. Entre Lempa-Grande
de San Miguel 420.1 9.7 514.9 26.5 6.1
I. Rio Grande de o
San Miguel 1.021.3 299.4 1.250.7 64 .4 14,7
J. Coascordn y otros 823.9 57.7 881.6 51.6 3.7
TOTAL %,137.9 710.9 4.848.8 260.4 45y

FUENTE: Servicio de Hidrologfa, Direcci$
rio de Agricultura y Ganaderfa.

n General de Recursos Naturales Renovables, Miﬁigtef,

hot



, AN EXOIIT
SITUACION DE LOS PROYECTOS DE RIEGO EN LA R |

ZONA COSTERA
REPUBLICA DE EL SALVADOR

PROYECTO Fuente Sistema Ha. a ESTUDIOS REALIZADOSE o
(1) de Su- de Riz- regar Agro-~ Agro- Hidro-  Geo- Pre-Fac-  Factibi-
minis~ go (Miles econb- ecold- 18gico  16gi-  tibili- lidad
tro de Ha.) micos gicos cos dad
Rio Paz - Rios y (2)
El Rosario Pozos Grav. 5.0 + + + + + -
Sonsonate - ) »
Banderas Rios Grav. 3.9 + + . + + + -
Jiboa Rios Grav. 9.0 - - = e s e
Bajo . - S R [N Y ) R
Lempa Rfos Grav. 35.0 + S S LT - -
Usulutén - i S D
Vado Marin Pozos iGrav. 10.0 - + R T+
Jecetal - ) .
San Dioni- ‘ e i :
sio Rios Grav. 7.0 - - oA e

69.4

FUENTE: Direccidn General de Riego y Drenaje = MAG.
(1) Datos a 1875
(2) Grav. = Gravedad
SIMBOLOGIA: + Estudio Relizado
- Estudios sin realizar

..80T-.



JINISTERIO DE ECONOMIA i
Seccidn Pesca y Caza Mar{tima
San Salvador, El Salvador, C.A.

CUADRO DE PRODUCCION DE CAMARON
Y PESCADO, Y EXPORTACIONES CO-
RRESPONDIENTES AL PERIODO ENERO
A DICIEMBRE DE 1975
REPUBLICA DE EL SALVADOR, C.A.

ANEXO IV

£ESPECIES COMERCTALES PESES co PESES P/ | EXPOATAC, VALOD R E S
"ESES T BLANCD CAFE ROJD CAMRRONC, TOTAL MEETlwem HARINA Camzron y COLONESY/ OULARES
FLES Camercne,
Enero 88.8 16.3 25.1 Bl.4 211.6 164.7 53.9 236,48 1,566,950 ‘626,780
Febrero 62,8 28.8 23,6 5.1 120.9 1647,.8 74.2 136.8 .1,202,583 481,033
Harzo 61,5 20.6 41,1 10.4 133,6 105,7 27.8 119.6 1,208,539 483,599
Abril 65,0 15,9 19.3 102,7 202,9 137.5 42,6 119,3 1,181,45) 665,580.
Nayo 48,0 22,1 33.6 174.0 277,2 125.4 5.8 175.86 1,344,107 537,642
Junio 62,5 10.5 14,2 283.6 3.8 125.8 13.0 261.5 2,178,383 671,348
Julio 58.8 8. 55.9 393,.6 514,6 95.48 10,4 328.9 2,263,435 905,375
Agosto 65.0 9.3 $3.9 335,2 a63.4 101.7 30,2 366.6 2,547,637 | 1,018,814
Saptismbre 91.0 24,8 19.3 2‘81.5 418,6 97.4 4,8 3ps.8 2,410,683 964,353
Octubre 74,2 6.3 23,3 393.1 502,% 7844 6.9 Jgs.4 3,212,699 1,285,079
Noviembre 102.2 12,5 11.3 362.0 486.0 118,2 1642 412.2 3,101,973 1,240,749
Qicianhre 123,48 A1 40,8 267.4 439,7 128,7 29,2 381,86 3,315,5;"5 1,326,210
TOTELES T, 902,8 181.5 362.4 2,659.0 4,145,7 1,822,7 3is. 3,252.9 25,494,055 10,157,€27
e R rEKERENE CECIACFISOECEEATEEISEETCEEcrasxssan P B X eI IS SICRERELCSURESETEIISIszesrxeacwzarrzacizcs .’ Szz=zzzzzzasrazszsses

1/ Un coldn equivale a 0.40 centavos de délar.

90T



PESCA ARTESANAL EN 1975
REPUBLICA DE EL SALVADOR, C.A. ..

RUBRO VOLUMEN DE VALOR

EYTRACCION c
T.M.

I. AGUAS SALIBRES
A. Cooperativas

a) La Unidn 61.7 104.817;
b) El1 Tamarindo 277.1 250.701
c) El Triunfo 50.2 33.559;
d) La Libertad 358.0 484.870
e) Acajutla 260.1 387.585°
1.007.1 1.261.542
B. Estercs y Bahias 919.5 1.933.421 o s
TOTAL , 1.926.6 3.194.963 $ 1.277.985:

3

II. CUERPOS DE AGUAS CONTINENTALES

(Dulces)
a) Laguna El Jocotal 60.8 88.530
b) Ric Lempa 30.1 39.130
TOTAL 90.9 127.660 51.064

‘FUENTE: Servicic de Recursos Pesqueros, Direccibn General de Recursos Naturales Renovables,
Ministeric de Agricultura y Ganaderfia.

- L0T



POBLACION DE LA ZONA COSTERA POR MUNICIPIOS
EL SALVADOR, C.A.

ANEXO VI

MUNICIPIOS DE LA ZONA COSTERA DE POBLACTION TOTAL
EL SALVADOR
TOTAL MASCULINO FEMENINO

Santa Isabel Ishuatan 6.763 3.499 3.26Y4
La Libertad 18.064 9.208 8.859
San Juan Honualco 12.94y 6.389 6.555
San Rafael Obrajuelo 5.589 2,791 2.798
San Luis 4.887 2.487 2.400
Usulutdn 46.421 22.670 23.751
Jiquilisco 40.604 20.317 20.287
San Dionisio 3.093 1.607 1.u486
Concepcién Batres 12.004 6.103 5.899%
Puer+o E1 Triunfo 7.268 3.671 3.597
La Unién 33.653 16.971 16.682
Concharua 20.763 10.867 9.896
Intipucé 6.897 3.540 3.357
Acaiutlo 28.659 14.679 13.980
Juacuaran 1.988 1.003 985

TOTALTES 249,597 125.801 123.796

FUENTE:

Ministerio de Economia

Bireccidn General de Estadisticas y Censos
IV Censo Nacional de Poblacidén de 1971

Vol. 1

80T
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HAITI

Emmanuel Garnier
Directeur Géneéral P€che
Dept., Agriculture, Ressources Naturelle
Développement Rural
Port au Prince

La République d'Haiti occupe le tiers de la partie
west de 1'Ile d'Hispagnola qu'elle partage avec la
.epublique Dominicaine, Elle est située entre Cuba et
‘orto Rico selon les paralleles 189 et 200 de latitude
rord, 71° et 749 de longitude ouest, Elle est bornée par
' 'Océan Atlantique au nord, par la mer des Caraibes au
sud, par le passage du vent a l'ouest, et a 1l'est par la
épublique Dominicaine.

CARACTERISTIQUES DES COTES

Les cOBteg haitiennes s'étendant de la Baie de
Mancenille au cap St. Nicolas vers le nord, des Pédernales
au cap Tiburon vers le sud, et le golfe de la Gonaive 2
1'ouest. La zone littorale s'ttend sur 1 100 miles. Au
large des cOtes se trouvent 3 grandes 1les dont la Tortue
au nord ouest, La Gonave 3 l'ouest et 1'2le & vache au
sud. Il en existe d'autres plus petites : Gde. Cayemite,
Grosse Caye. Les fonds de peche de taible profondeur sont
rares; en général des fonds de 100 brasses se situent & une
faible distance des cdtes. Vers le nord se trouve une
ceinture de fonds plats, 3 3 5 miles de large, de
Fort Liberte A Port de Paix. A l'ouest de Port a Piment
2 Pointe au diable, la zone Dame Marie ~au Cap Carcasse
offrent seulement des eaux peu profondes. Sur les cbtes
gud, existent beaucoup de fond peu profonds, de trou Groe-
Fierre 3 la pointe Flamands.

Le long du littoral, on trouve de petites anses et
de petites baies qui sont des abris naturels pour les
petits bateaux de pfche. En général, la cOte est A pic
avec de larges plages sablonneuses et graveleuses. Les zones
plates ne s'approfondissent que graduellement; elles passent
fagilement 4 100 brasses. Parfois, la mer se déchalne et
géne les opérations de plche. Ce qui est courant sur les

cbtes nord et sud.

CLIMAT

Les vents dominants soufflent du nord est, de
décembre A avril; de l'est pour le reste du temps; ils ont
une velocité de 12 noeuds de janvier a mars, et de
juillet a septembre. Ils sont de 10 noeuds d'avril a Jjuin,
et d'octobre 3 décembre, Nous enregistrons parfois des
cyclones qui affectent serieusement les régions cdtiére
(Cayes, Anse A veau). La température et les précipitations
sont veriable, etant donné la topographie accident€e du
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pays. Les alizés apportent vers les cftes un climat marin
Plus équilibré que celui des cOtes sud et ouest oh 1la
température peut atteindre 90° e+ méme davantage en n'importe
quel mois de 1l'année; elle preut 8tre de 100° au cours de
Juillet et adut. kntre décembre et mars, on peut
enregistrer des intervalles frais accusant 609, Au miliey
de 1'eté, la tempbrature moyenne peut atteindre 720 la nuit,
90° le jour sur les cbtes ouest. Les points lec plus

secs sont mBle St. Nicolas. Gonaives et Tiburon qui
refoivent 20 " 25 pouces précipitations annuelles. Les
molg de décembre & mars cont les pPlus secs sur les cBtes
ouest et sud. Sur lcg cBtes nord, les pluiec sont peu
abondantes.

COURANT OCEANIQUES

Les eaux sont iarcluencées considérablement par des
courants océaniques. Vers le nord, une branche du courant
équatorial nord Passe a 20 milea des cBtes ge deplacant
est-ouest embrassant des profondeurs d'environ 2 400 brasges.
Ce courant charie peu de nourriture; il est cependant le
trajet des poissons migrateurs. Un autre courant suit
la direction sud oeust a travers le passage du vent et
rencontre le contre-courant cubain venu de l'est, au large
du cap de Dame Marie. De 60 a 70 miles, au large des
cOtes sud, existe une autre branche du courant équatorial
nord; il suit la direction est 2 travers les Caraibes 2
une vitesse de 0,5 a 0,7 noeud; il est probablement un
autre passage ou route pour la migration des poissons. 11

mporte de signaler que les eraux d'Haiti sont plut6t

bauvres en poisson par suite d'une carence en sels nutritifs
indispensables au développement des planctons. Les eaux
c0tidres sont claires et bleues, et les remontées d'eau
(upwelling) sont quasi nuls, ce qui explique la pauvreté de
cette région en sels nutritifag.

LA PECHE

Elle présente un aspect artisanal; elle est Pratiquée
pPar 15 000 pécheurs dont 2/3% 8'y adonrent entiérement; le
reste partage ses activités entre la peche, l'agriculture
et le commerce. Les pdcheurs s'eloignent A peine 2
10 miles du rivage et utilisent des canots A rame et a
voile; ils pratiquent diverges méthodes peche :2a la ligne,
a2 la senne de plage, A la nasse, a la palangre. Les
embarcations utilisées sont de fabrication locale, trés
bien faites mais necessitent nuelques améliorations telles
que aménagement de cales pour protéger la capture contre
1'ardeur du soleil; motorisation pour créer plus de
mouvement et faciliter les recherchent relatives aux
nouveau fonds de p@che, ete. Les p@cheurs actifs
travaillent environ 200 Jours par an avec une moyenne de
capture d'environ 54 par sortie (les fonds sont épuisés;
les forts vents, les mers demontées génent les opérations
de péche).



ESPECES LES PLUS EXPLOITEES

Noms communs Familles Noms communs Familles
Saurel Carangidae Perroquet Scaridae
Pagre Lut janidae Becune Sphyraenidae
Sardine Clupeidae Mulet Mugilidae
Thazar Scombridae Merou Serranidae
Grondeur Pomadacidae Requin Carcharhinidas
Tautague Labridae Thon Thunnidae
Langouste Paluniridae

COMMERCIALISATION

la production nationale (4 800 T) est trés au-dessou
des besoins nutritionnels de 1'homme haitien. Au moment
au débarquement, au port des clients arrivent en voiture,
a pied ou A dos d'animaux; ile s'approvisionnent soit pour
leur usage personnel, soit pour des fins commerciales.
I1 n'existe pas de véritables marchés aux poissons; le
produit est vendu é&talé avec d'autres produits moins
périssables; c'est un poisson salé qui est toujours de
mauvaise qualité etant donné 1'humidité relative de l'air
et leg conditions physicochimiques du sel local qui manque
de pureté. Il n'est pas superflu de mentionner qu'il
existe des entreprises sises 3 Port au Prince préposées 2
la vente de poissons frais. C'est un poisson trés cher,
par suite du prix éleveé de 1l'électricité et de la
manutention.

QUELQUES ASPECTS DE NOTRE COMMERCE DE POISSON
AVEC L'EXTERIEUR

IMPORTATIONS
Articles Kilos Valeur
Poisson salé, séché, fume 1.3%75.625 #=2.525.823%.00
Crustacés, mollusques
frais 14.070 [ 10.205.00
Conserves d: poisson 112, 682 £-  4%1.727.00
1.502.377 $-2.967.755.00


http:0-2.967.755.O0
http:431.727.OO
http:10.205.00
http:0-2.525.823.00

m2

'EXPORTATIONS

Articles Kilos Valeur
Poissons v 889 g- 4.446.00
Langouste . 100.000 1.,813.231.00
Lambis 4.420 7.300.00
Ecaille carette 3.289 99.755.00
Coquillage de mer 835.566 570.998,00
944.164 #-2.495.730.00

DEVELOPPEMENT DE LA PECHE FLUVIALE

L'économie nationale est essentiellement agricole;
ltagriculture occupe 73% de la population et assure a
Peine une production de subsistance; il en découle que
la malnutrition affecte 69% environ de la masse rurale,
les petits enfants particulieérement. Pour contrecarrer
l'effet désastreux de cette situation, le Gouvernement a
créé un Service de Pisciculture qui a pour objectif de
produire, de distribuer des alevins, de construire des
viviers pour les familles paysannes, d'ensemencer toutes
les piéces d'eau disponibles aussi que les riziéres. Jne
Station Piscicole sise a Damien asaure une production
moyenne annuelle de 100 000 alevins dont 60 000 carpillons
et 40 000 Tilapia Mosambica.

Le p€che fluviale est de tr2s grande importance en
Haiti; elle fournit un poisson abondant, a bon marché;
elle vient au secours des enfants d'age préscclaire
sous-alimentés. Le niveaun peu élevé de la consommation en
proteine a de grave conséquences sur le développement
physique de la population rurale en particulier. Les cas
de mortalite infantile accusent 140 a 200 pour 1 0CO selon
les régions. La sous~-~limentation en est la cause
principale.

Pour bien saisir le role sociotconomique de la péche
fluviale en Haiti, nous soumettons le tableau ci-apres
relatlif 2 la composition du régime alimentalre annuel
moyen en Haiti, en kilo, par habltant et par an.
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COMPOSITION DU REGIME ALIMENTAIRE
ANNUEL MOYEN EN HAITI

EN KILO, TAR HABITANT, PAR AN

ALIMENT kg/hab/an
Ceréales et dérivés (blé, mais, riz, etc.) 63.0
Racines et tubercules (pomme de terre, maniocetc.) 69.4
Sucre et sirop 66.8
Légumes 68.6
Fruits (banane, mangue, avocat) 145.5
Viande (boeuf, volaille, autres) 8.0
Oeuts 0.9
Poisson (frais et sale sec) 1.8
Lait, Fromage et dérivés 1i.2
Mati2res grasses 6.6
Divers (clairin, rhum, café) 10,6

Source: Alimentation et Nutrition en Haiti
par Evan Beghin et W. Fougére

DEVELOPPEMENT DE LA PECHE MARITIME POUR L'AVENIR

Suivant le démographe Paul Moral, le cadre physique
d'Haiti accuse seulement 12 000 kmZ de terre cultivée;
la populaticn nationale (1975) eat de 4 599 723 habitants.
On Jdéduit, ipasc facto, que chaque km doit pourrir
environ 400 personnes. Celte situation explique la cherté
des v.vres sur les marchés ruraux et urbains. En
conséguence, paralleélement a la peche fluviale, nous_avons
integré un programme de peche maritime cOtiere dans le
plan quinquennal de développement actuellement en voie
de planification en iiaiti. En voici les pointa importants:
1-Dénombrement de nos plcheurs par arrondissement
2-Formation des cadres
i.Recherches ockanographiques (physiques, biologiques)
4-Formation de Coopératives de peches ou noyaux de
bage pour le développement
5-Assistance technique sous différentes formes
6-Matériel de pPche moderne pour les coopératives :
motorisation, filets divers
7-Etablissement d'une usine de glace écallle
B-Installation d'une usine pour fabriquer les
nappes de filet
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9-Etablissment d'une saurisserie expérimentale

10-Principes de reéglementation pour protéger les
espdces; les pecheurs

11-Questions de délimitation des eaux te.ritoriales

12-Creation d'un systeéme de creiit maritime

13-Améliorations de la Station expérimentale Piscicole
de Damien

14-Extension intensive dJe 1a Pisciculture

Ce programme va augmenter, dans une large mesure, la
Production nationale et entrainer, ipso facto, une baisge
des prix et une tendance 2a l'augmentation de 1a consommation
du poisson, malgrt le faible pouvoir d'achat de la masse
rurale (80% de la population). Nos pronostics se justifient
3 travers les pages qui suivent et qui mettent en relief
l'effet de 1la démographie sur la demande de poisson salé
et sur la consommation annuelle de poisson 1971.

PROJECTION DE LA DEMANDE DE POISSON SALE EN FONCTION
DE LA POPULATION

Population Consommation Consommation
en milliers totale de poisson
Annee d'habitants poisson sale
T.M. T.M.
1971 4.315 7.150 3.000
1972 4.445 7.330 3.080
1973 4.570 7.540 3.170
1974 4.695 7.750 3.260
1975 4,820 7.950 3.340
1976 4.945 8.160 3.430

Consommation par Personne 1.65 kg.

Source : Mission FAO/BID :
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DENSITE APPROXIMATIVE DE LA POPULATION
PAR ARRONDISSEMENT EN 1971

Arrondissement sgp§;£icie Population ﬁ::i;:gta
Total du Pays 27.700 44.599.723 156
Port au Prince 3.430 877.275 256
Gonaives 1.870 186.736 100
Hinche 1.770 133.541 75
Jérémie 1.540 240,857 156
Jacmel 1.510 299,059 199
Anse a veau 1.240 150.327 121
Mole St. Nicolas 1.230 80,081 65
Aquin 1.220 160.625 132
St. Marc 1.200 117.554 123
Belle Anse 1.100 52.240 417
Port de Paix 1.100 136.423 124
Dessalines 1.000 174.584 176
Port Liberté 990 68.870 175
Cayes 970 272.652 281
Valliere 900 47,877 53
Mirebalais 850 126.480 149
Léeogane 810 274.548 339
Lascahobas 790 40,089 51
Marmelade 690 113,345 164
Limbe 650 36.532 56
Cap Haitlen 490 199.811 408
Borgne 280 80.265 286

Source : Institut Haltien de Statistiques
(Septembre 1971)
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ARRETE CREANT LE SERVICE DES PECHES
Moniteur No-101 4 Septembre 58

Article lér ~ Le Service des p8cheries est un Organisme
technique permanent relevant directement du Secrétaire
D'Etat de 1'Agriculture, des Ressources naturelles et
du développement rural.

Article 2 - Cet Organisme a pour mission :

1. De conseiller et d'assister les pécheurs professionnels
maritimes haitiens et les tleveur de poissons d'eau douce
tant du point de vue technique que du point de vue économique
dans le but d'augmenter les quantités de poissons captures.
2. D'encourager et d'organiser la distribution, la
consommation, la transformation et, en général, 1l'ensemble

du commerce des produits de la mer et des eaux douces

pour assurer un développemeni harmonieux Je 1'Industrie de

la Péche,

3. D'exercer un controle technique et comptable des activités
des entreprises commerciales individuelles, coopératives ou
autres s'occupant soit de la capture, soit de la transfor-
mation, soit de la distribution, soit de l'exportation,

de 1l'importation du poisson et d'autres produits de la mer.
4. De conduire des travaux de recherches tendant 2

améliorer les conditions actuelles de la peche en mer ou

en eaux douces et 3 mieux connaitre, en vue d'une
exploitation ratinnnelle, la faune et la flore marines

et d'eau douce du pays et des régions avoisinantes.

Article 3 - Le Service des pecheries ne peut en aucun cas
partiquer a peche 2 des fins commerciales; néanmoins, les
poissons et autres animaux ou plantes captures ou
recueillis au cours de ses explorations et recherches,
geront écoulés sur le marche, et le produit des ventes
sera, sous la respongabilité du Directeur du gervice deas
Pécheries et de ses dtlégués, gardé dans le fonds de
roulement soumis au contrtle mensuel de la cours supérieure
des comptes, mentionné & 1'Article 4 ce-dessous.

Article 4 - Le service des Pecheries recevra, chaque année,
sous rubrique separée, dans le cadre du budget de la
Secrétaire d'Etat de 1'Agriculture, des ressources naturelles
et du développement rural, les moyens financiers nécessaires
pour lui permettre d'accomplir la mission qui lui est dévolue
par l'articl 2 du present Arrété. En plus des frais de
fonctionnement il sera acordé au Service des pBcheries un
fonds de roulement soumisg aux reglé de la comptabilité
commerciale dont le Directeur et ses Délégués seront
personnellement responsables envers le Secrétaire d'Etat

de 1'Agriculture, des Ressources lLaturelles et du développe-
ment rural. e fonds de roulement dont les balances seront
reportées d'une année fiscale a l'autre, sera soumis
également au contr6le de la coucrs supérieure des comptes et
sera consacré exclusivement a l'achat et a la vente aux
pécheurs, méme a credit et long terme, au pius bas prix
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possible; du matériel de peéche de maniere & produire les
méme résultats qu'un systéme de crédit supervisé, Ces
achats de matériels de péche pourront étre effectués par
commandes directe du Service des Peches, sans passer par
les magasins de 1'Etat, en raison du caractére uniqgue du
Service des Pecheries.

Article 5 - Le Service des Petcheries comprend :
1. Une Direction générale
2. Une section administrative
3, Une Section d'extension de la Péche maritime
4, Une Section d'extension de la Péche en eau douce
5. Une Section d'économie et de vente
6. Une Section de biologie

Article 6 - Le Directeur doit etre un Spécialiste diplomé
possédant, de notoriété publique, une large expérience en
mati2re de pfche en mer et en eau douce. Il est responsable
de toutes les activités, guelle que soit leur nature, du
Service des Pécheries et rend compte de sa gestion
directement au Secrétaire d'Etat de 1'Agriculture, des
regsources naturelles et du développement rural. A cet
effet, 11 est tenu de remettre au dit Secrétaire d'Etat

un rapport trimestriel sur les activités du Service.

Article 7 - Sous reservé de l'approbation du Secrétaire
d'Etat de 1'Agriculture des ressources naturelles et du
développement rural qui leur donnera force exécutoire, le
Directeur du Service des Peécheries est autorisé & prendre
des mesures intérieures pour assurer la bonne marché de
l'organigation.

Article 8 - Le présent arr2té sera publié, exécuté 2 la
diligence du Secrétaire d'Etat de 1'Agriculture, des
regsources naturelles et du développement rural. Donné
au Palais National 2 Port au Prince, le 20 aofit 1958,
an 155eme de 1'Independance.

Par le Président : Dr. Francois Duvalier

Le Secrétaire d'Etat de 1l'Agriculture des
regsources naturelles, du developpement rural :

Henri Marc Charles

BIBLIOGRAPHIE

Caribbean Fishery Mission (1942)

Progrumme coopératif FAO/BID, 23/3/73
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Rapport Administration Général des DOUANES d'Haiti
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"MONOGRAFIA DE LAS COSTAS DE HONDURAS

Humberto Caballero L.
Director General
. Secretarfa de Recursos Naturales
Direccibn General de Recursos Naturales Renovables

Introduccibn

El presente trabajo tiene por objeto dar a conocer las prin-
cipales caracteristicas generales del pais y de sus costas en
particular, sus problemas principales y los esfuerzos que se
realizan para promover el desarrollo, especialmente de las zo=-
nas costeras. En el desarrollo del presente trabajo se hard es-
pecial énfasis en las consecuencias desastrozas, para la econo-
mfa nacional, producida por el Huracin Fifi, ocurrido a media-
dos de septiembre de 1974, cuyo impacto negativo proyectard sus
efectos durante muchos afios.

Honduras es un pafs tropical, con una superficie de 112.088
Km2, situado en el centro de la América Central, entre los
1692' y 12058' Latitud Norte y los 83010' y 89021' Longitud Oes-
te del Meridiano de GREENWICH. Tiene fronteras con tres de los
cuatro restantes paises del frea y cuenta con costas en el Atlén-
tico y el Pacifico. Limita al Norte con el Mar Caribe o de Las
Antillas en una extensibn de 683.3 Km; al Sur con Nicaragua, la
Costa del Golfo de Fonseca de 162,2 Km. y El Salvador; al Este
con Nicaragua y el Mar Caribe y al Oeste con Guatemala.

Su topograffa es montafiosa con numerosos intermontancs dis-
tribuidos en todo el territorio. Los mds importantes son: los
de Sula, Lean y El Aguin en la Zona Norte; la temperatura en las
costas varfa entre 73 y 86 F; con una precipitacién media anual
de 2.200 milfmetros aproximadamente, tiene una poblacibn de
2.592,000 habitantes, posee una tasa de crecimiento poblacional
de 3.4% con un Producto Nacional Bruto (PNB) en 1975 de 991.850
millones de délares a precios corrientes. La moneda del pais es
el lempira (L. 2.00 = U.S. $ 1.00).

El pais presenta en sus aspectos econdmicos y sociales las
caracteristicas tipicas de un pafs poco desarrollado, de esca-
sa participacibn industrial en la formacidén de su Producto Na-
cional Bruto, fundamentalmente dependiente de la exportacibn de
materias primas y con un limitado mercado interno, para sus pro-
ductos agropecuarios y de origen industrial.

I. Caracteristicas de la Zona Costera

Honduras presenta la forma de un rombo alargado, posee cos-
tas en el Atlantico con una extensién Je 683.3 Km., y la costa
Sur de 162.2 Xm., sobre la Zona Norte se encuentran ubicadas al-
gunas de sus ciudades principales, San Pedro Sula con aproxima-
damente 150,000 habitantes y La Ceiba con 52,000 habitantes, el
puerto mis importante por su mejor acondicionamiento es Puerto
Cortds, le siguien en importancia La Ceiba y Tela, por tales
puertos se realizan las exportaciones de banano, café, maderas
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Yy otros productos.

1.1. Suelos

Los suelos de la Costa Norte son de origen aluvional, de ma-
teriales humiferos o de descomposicidn organica, depositadas en
la superficie préximas a los rfos, y que han sido conducidas
por las aguas; esta regidn cuenta con valles importantes ccmo
el Valle de Sula y el Valle del Aguan, los cuales son irrigados
por los rios Ulfla y Chamelecédn el primero y por el %o Aguan el
segundo.

El Valle de Sula se encuentra limitado por cadenas montaiio-
sas, que han sufrido una fuerte desforestacidn, lo cual ha pro-
ducido una baja compactaci8n de los suelos.

1.2. Pérdidas Osacicnadas por el Huracin Fif?

Seglin el Consejo Superior de Planificacidn Econdmica, los
principales dafios se reflejaron en la pérdida de cerca de 10,000
vidas humanas, con una cifra que se elevd a casi 140,000 damni-
ficados, los cuales en su mayoria perdieron todas sus pertenen-
cias.

Ademds de lo anterior, el mayor impacto se concentrd en =l
sector agricola, dada la importancia de &ste en la cstructurea
productiva de Honduras su repercusidn nepativa perdurara J..ran-
te varios afios.

Las principales pérdidas fueron en la actividad bananera, es-
timdndose que alcanzaron un 20% de la produccidn de 1974 y al-
rededor de 50% del volumen esperado para 1975, lo que traducido
a divisas significa una pérdida de 113.0 nillones de ddlares
durante 1974 y 1975. Ademds de las pérdidas de produccién, la
actividad sufrid cuantiosos dafios en lag instalaciones fisicas,
tales como canales de rieso, cableado, drenajes, centros de a-
copio, caminos y vias férreas; asimismo se ha generado un fuer-
te desempleo pues la actividad bananera en la fuente mas impor-
tante de empleo en el pais.

Las pérdidas en maiz y arroz fueron casi totales produciendo
un déficit en el abastecimiento, de aproximadamente 50 mil tone-
ladas de mafz y de 10 mil de arroz.

Las existencias de ganado fueron reducidas en alrededor de
60.000 cabezas que adicionado a los dafios sufrides en los pasti-
zales y lugares de estancia ha producido araves perjuicios a la
produceibn de carne y leche.

En resumen, pude decirse que los dafios totales alcanzaron
un monto de 899 millones de lempiras (U.5. 4 450 millones), co-
rrespondiendo un 34% de este valor a las pérdidas en el stock
de capital y el 6% restante al valor corriente de la produccidn,
durante los afios 1974-75 solamente.

1.3. Importancia Fcolégica de las Zonas Costeras

Como se ha sefialado, la zona nis inportante de costa, esti
en la Zona Horte, por su extensidn, actividad econdmica y con-
centracién de poblacidn; como consecuencia de cllo, es en esta
drea en donde los disturbjos ecoldpicos son mis relevantes. Los
efectos producidos en los bosques nor la desforestacidén estimu-

)

lada por la produccidn maderera ¥ la quema de las mazas arboreas,
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tanto por la actividad agrfcola, como por el descuido negligen-
te de la poblacibn, han producido un cuadro que favorece las i-
nundaciones, por la alteracifn del ciclo de las precipitaciones
asf como tambi&n por la rfpida saturacibn de los suelos de baja
compactacibn, que origina grandes pérdidas del suelo fértil.

Algunos expertos han sefialado que los rfos de la Zona Norte
presentan un perfil de cauce muy acentuado en las cabeceras,
con una consecuente elevacifn en los cauces de la desembocadura,
1o que obstruye un vertido eficiente de los elevados voliimenes
de agua que originan en las crecientes.

La escasez de recursos y la necesidad de aplicar la inveruign
a proyectos inmediatamente productivos, imposibilita la adopeifn
de medidas destinadas a crear un marco de mayor seguridad, para
las actividades productivas qie se realizan en los valles.

1.4. Nornas de calidad de las aguas

Como todo paf{s en fase de desarrollo inicial, se adopta la
actitud de buscar primero los elementos de subsistencia, no im-
porta cual sea su calidad, por ello en Honduras la mayorfa de
los proyectos de agua potable destinados a satisfacer las nece-
sidades de una poblacidn creciente, no cuentan con las instala-
ciones destinadas al tratamiento de las aguas, para mejorar la
calidad de las mismas.

Unicamente existe un proyecto que serd concluido en junio de
1976, que suministrari 4.5 millones de galones de agua, para
surtir la poblacibn de Tegucigalpa la capital del pafs (300.000
habitantes), que proceaarg el agua, para garantizar un produc-
to verdaderamente potable.

Otros sistemas utilizan el método de adicionar cloro (Cl) a
las aguas, sin embargo, los anilisis realizados en laboratorios
dan a conocer que con frecuencia no se obtiene un producto que
responda a las normas sanitarias.

La deficiencia de los sistemas de tratamiento de las aguas,
frecuentemente contaminadas, por las poblaciones aledafias a los
rfos, y el vertido de desechos agricolas e industriales, son
causales frecuentes de variadas enfermedades, de la muerte de
la fauna acuitica, como ocurrié recientemente en el Lago de Yo-
joa, el 4 de febrero del presente afio, en donde una gran canti-
dad de peces aparecieron muertos, posiblemente, por la presen-
cia de arsénico, depositado para actividades mineras.

El Servicio Nacional de Acueductos y Alcantarillados (SANAA)
utiliza los siguientes criterios:

Tabla de valores normales para agua potable

Calidad Bacteriolbgica

En 10 ml. de agua no mias del 10% cada mes debe revelar la
presencia de dichos agentes microbianos su presencia en mis de
3 muestras no deben tolerarse si el caso ocurre en dos muestras
consecutivas. En mis de una muestra cada mes si se examina menos
de 20 en ese plazo.

Caracter{sticas F{sicas

El agua de bebida no debe contener impurezas ofensivas a los
sentidos de la vista, zusto, olfato, para el uso general no de-
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ben tolerarse valores por encima de:

Turbidez = 5 unidades
Color = 15 unidades
Umbral Odorffico = 3 unidades

Caracterf{sticas Quimicas

Las siguientes substancias quimicas no deben estar presentes
en el aiua potable a concentraciones superiores de las sefiala-
das aqui:

Subtancias Concentracién en Flour
- Mg/L en © C. Concentracién
en Mg/l
Aquil Benceno
Sulfanato ( A B S) 0.5 Promedio
. Anual de
Arsénico (A S) 0.01 tempera-
Zine (Zn) [ turas mi-
ximas del
Cloro (Cl) 250 aire O C.
Cobre (Cu) 1
Carbono Extra-
cloroformo 0.2 10 - 12 1.2
Cianuro (Cn) 0.01 12 - 1y 1.1
14 - 17 1.0
Fenoles 0.001 18 - 21 0.9
Hierro (Fe) 0.3 22 - 25 0.8
Manganeso (Mn) 0.5 26 - 32 0.7
Nitratos (NO3) 45
Sulfatos (S0y) 250
Seglin datos termométri-
Sélideos disucltos 500 cos durante 5 afios como
minimo.

La presencia de las siguientes substancias o concentraciones
superiores a las anotadas dari motivo a que no sean permitidas
para el consumo.
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Substancias Mgs/L
Arsénico (As) 0,05
Baric (Ba) 1.0

Codmio (Cd) 0.01
Cromo Hexavalente (crt6) 0.05
Cianure (Cn) 0.2

Plomo (Pb) 0.05
Plata (ag) 0.01
Selenic (Se) 0.05

Nota: En la zona en que hay exceso

de nitratos en el agua por
encima de la concentracién
anotadas, el pfiblico deberi
estar advertido de los peli-
gros de usarla en la alimen-
tacibn infantil

II. Recursos y usos de la Zona Costera
La Zona Norte es la de mayor desarrollo industrial del pais,

debido a la mayor
f8cil vinculacibn
vidad bananera se
Atl&ntida, Yoro y

La Costa Norte
disponen de mayor

disponibilidad de tierras cultivables, y a la
con los mercados externos. Por ello, la acti-
desarrolla en los Departamentos de Cortés,
Colbn.

esti constituida por los Departamentos que
cantidad de tierras llanas como se puede ver

en el siguiente cuadro:
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Cuadro de Disponibilidades de Tierras Llanas en Honduras
(Hect8reas)

Lxtensifn Superficial en ¥m2,

Departanentos Montahas 3 Llanos y 3 Total Carreteras
Valles __ Existentes
Fraccisco Morazin  6.722,0 64,6 - 1,223.7 . 15.4 7,946.2 633
Atlintida 2.525.2 59.4 1.726.0 40.€ 4,251.2 241 CN
Colfn 6.274,2 24.6 18.630.0 75.4 0.874.8 316 CH
Comayagua 3.949.3 76.0 1.247.1 24.0 5.196.4 34y
Copdn . 2.597.6 #861.1 605.4 18,9 3,703.0 237
Cortés 933.1 23.6 3.020.9 76.4 3.954,0 463 CN
Choluteca 2.109.7 50.1 2.101,3 49.3 4,211.0 400 CS
El Paraiso 5.752.8  79.7 1.467.3 20.3 7.219.1 562
Gracias 2 Dios 6.274,2  2u.6 19.630.0 75.4 16.630.0 133
Intibuck 2.734.3 89.¢0 337.9 11.0 3.072.2 277
Islas de la Bahfa 230.4  BB.4 30.2 11.6 260.6 20
La Paz 2.0€0.3 88,4 270.3 11.6 2.330.6 212
Lempira 3.955.1 92.2 334.6 7.8 4.289.7 232
Ocotepeque 1.372.7 81.7 307.5 18.3 1,680.2 146
Olancho 21.307.0 87.5 3.043.9 12,5 24,350.9 654
Santa Birbara 3.463.1  67.7 3.652.2 32,3 5.115.3 u76
Valle 276.9 17.7 1,287.7 02.3 1.564.6 186 CS
Yoro 5.073.1 63.9 2.066.1 36.1  7.939.2 390 CN
Totales 71.337.3  63.6  40.750.7 36.% 112.088.0 6.136

2.1. Asentamientos Campesinos

El Estado de Honduras ha reconocido la necesidad de realizar
una distribucibén mds justa de los medio productives, especial-
mente del suelo agricola, de cuya explotacién directa vive mas
del 70% de la poblacién.

En su exposicibn al pueblo hondurefio, del 1 de enero de 1974,
el Jefe de Estado dijo: "3/4 partes de la poblacién campesina,
solamente tienen un poco mis de la décima parte de toda el area
apta para cultivo. Esto contrasta con la extensidn que ocupan
las grandes fincas que representan menos del 1% del total y que
alcanza el 24.4% de esas mismas tierras".

Hasta el presente en los Departamentos de las dos Costas, se
han beneficiado con el proceso de Reforma Agraria, mas de 12.000
familias, asentadas sobre una extensidn que supera las 60.000
manzanas, como se puede ver en el siguiente cuadro:
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; . No. Asen-‘ Areas No..
Departamento tamientos Manzanas Familias
ZONA NORTE
Cortés ' 57 9,027 2,020
Atléntida 52 7,159 1,641
Yoro . 73 10,999 2,520
Colén 30 18,686 1,0u8
Islas 1 87 15

Totales 223 45,958 7,244
ZONA SUR
valle 19 2,085 686
Choluteca 96 14,241 4,421
Totales 115 16,326 5,107

2.2. Disponibilidad de Agua

La falta de desarrollo de las infraestructuras de riego, ha-
ce que la generalidad de los agricultores hondurefios pedendan
de las formas naturales de suministro como lluvia, es por ello
que la regularidad de la produccibn agropecuaria, se ve muy
atectada cuandc escasean las precipitaciones.

En segundo lugar, se encuentran las fuentes superficiales,
para toda clase de usos. Le siguen las fuentes subterraneas cu-
yo uso va en aumerto. La distribucibn de las precipitaciones re-
vela a lo lavrgo del afio una marcada estacionalidad, en los pe-
rfodos mis secos es necesario el riego complementario, en la Zo-
na Norte se requiere entre marzo y mayo y en el Sur entre enero
y marzo.

Para los efectos del riego, hidrogrificamente considerada,
Honduras comprende dos sistemas o vertientes, la del Atlfntico
que cubre un 83% del pafs y la del Pacffico que se extiende en
el 17.0% restante.

El siguiente cuadro muestra la extensin de las cuencas.
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' AExtensiSn de la Cuenca
Nombre del Rfo en Km2' (aproximados)

VERTIENTE NORTE

UlGa 21,564.13
Agufn 10,845.88
Patuca 24 ,685.67
Tinto 7,238.07

Chamelecén (no esti limitado
por no tener es-
taciones hidro-
métricas)

VERTIENTE SUR

Choluteca 7,034.77
Nacaome 2,531.06
Goascorfn y

Lempa {no estln limitados

por encontrarse sus
1fmites en discusibn
en E1 Salvador)

El uso del riego est§ concentrado en los Departamentos de
Cortés, Yoro y Atléntida, destinado al riego del banano en una
extensibn de 32,000 Has. Le siguen en importancia, el destina-
do al cultivo de cafia de azlicar, en los Departamentos de Cortés,
Santa BSrbara y Choluteca, que cubre una extensifn de 14,000 Has.

2.3. Recursos Marftimos de Honduras

Dado el inters que tiene el Estado de Honduras de promover
el desarrollo de las actividades del sector pesquero, se ha con-
siderado oportuno hacer algunas referencias a 1los recursos ale-
dafios a las costas hondurefias, as{ como a las actividades pro-
ductivas que se realizan en base a los mismos.

En Honduras el recurso marino mis importante bajo explotacién,
est8 constituido por el camarén, que alcanza una produccidn a-
nual de alrededor de 5.0 millones de libras anuales. lnvestiga-
ciones realizadas por la FAO entre abril y octubre de 1971, es-
tablecen que los dos nejores terrenos de arrastre, de topogra-
ffa llana, de pendiente suave y de amplia superficie, se encuen-
tran al noroeste de Honduras, entre 82005' W, 2.100 millas cua-
dradas, a &sto hay que adicionar, dos &dreas que se ubican al
Norte del pafs y tienen superficies de 350 y 400 millas cuadra-
das.

Seglin la opinidn de los expertos de la FAO, se considera que
para una profundidad entre 100 y 380 brazas, un camaronero de
350/400 Hp. podrfa trabajar con una red de 90 a 100 pies, se re-
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quiere de un promedio diario de 600 libras de camarbn (350 1li-
bras de cola) entero, para que la operacifn sea rentable.

La pesca de langosta, esti adquiriendo cada vez mfs importan-
cia, en 1975 alcanzd la cantidad de 1.500.000 libras.

2.3.1. Pesca Industrial

Actualmente est&n operando en el pafs siete empresas en el
mar Atlantico, dedicindose a la captura del camarbn, langosta
y finalmente pescado, el producto principal es el camarbn, si-
guiendo por su orden los dem§s.

La pesca del camarbn se realiza utilizando redes de arrastre,
durando de 4 a 6 horas cada arrastre, el tiempo de permanencia
de los barcos es de aproximadamente 16 dfas por viaje. La cap-
tura de la langosta se hac - ~tilizando trampas o nasas.

La flota pesquera en el “cléntico est& compuesta por 126 bar-
cos en operacidn, habiendo un registro de tonelaje por barco que
oscila entre %40-150 TM. de Registro Bruto.

Produccibn de Camardn en los filtimos 5 afios

Afio Produccibn 1bs. Barcos aplicados Promed. pred. por barco

1971 4,373.000 L 59,094
1972 4,708.000 86 S4,7u4h
1973 4,308.000 30 47,867
1974 3,960.000 123 32,195
1975+ 1,536.537 126 12,2024+

FUENTE: Empresas Pesqueras = Datos proporcionados al Departa-
mento de Pesca DIRENARE

+ Hasta el mes de agosto
+¢+ Este dato no se debe considerar definitivo, ya que los
mejores meses de pesca son de julio a diciembre

2.3.2. Pesca Artesanal

La pesca artesanal de Honduras todavia esti en un grado inci-
piente en su desarrollo. Los pescadores realizan su captura en
aguas protegidas, o muy cerca de la playa, casi todos usas pe~
quefios botes movidos por remos y velas y en pocos caso5s SON MO=-
tores fuer de borda.

Los pescadores artesanales estfn considerados en tres catego-
rfas: permanentes, parciales y ocasionales, las que sumas alre-
dedor de 3,000 entre la zona del Atlintico y del Pacifico, la
captura realizada por este grupo para el afio de 1974 se estimb
eg 797 toneladas metricas, incluyendo pescado, moluscos y crus-
taceos.

2.4. Acuicultura

En los filtimos afios ha surgido un alto grado de interés por
los proyectos de aruicultura, tanto por parte del Gobierno como
por el Sector Privado.
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2.4%.1. Sea Farms de Honduras, S.A. de C.V.

Localizacibn : Punta Ratén, Departamento de Choluteca
(frente al Golfo de Fonseca).
Inversién : Asciende a .7 millones de dblares, es-

peran cultivar 2,000 hectfreas con una produccibdn anual de
250,000 libras.

Objetivos ¢ Cultivo de camarSn de mar su comercia-
lizacibn.

Estado del Proyecto : Esta empresa lleva dos afios y medio de
estar haciendo investigaciones sobre este cultivo, pero hasta
la fecha no puede decirse que han terido el &xito esperado, es-
pecialmente por la dificultad que han encontrado en combatir ale
gunag enfermedades en los camaroncillos.

2.4,2. Aqua Finca de Camarones

Localizaci8n : Omonita, Departamento de Cortés

Inversifn ! Seglin estudio econémico esperan culti-
var en 865 hectfireas y lograr una produccibn anual de 3 millo-
nes de libras, la inversibn programada asciende a 6 millones de
d6lares. Actualmente, mientras se define la situacibn, estin
produciendo 10,000 libras al mes, la cual exportan a Estados
Unidos de Norteamfrica.

Objetivos ¢ Cultivo de camarones de rfo para la
comercializacibn.

Estado del Proyecto : Esta empresa tiene aproximadamente 3
afios de estar dedicada a la investigacién del cultivo de cama-
rones de rfo y asegura haber tenido buenos resultados. Actual-
mente est§ negociando con las autoridades gubernamentales algu-
nos aspectos especificos como ser el frea de terreno que nece-
s%tan, 1o cual sobrepasa los lfmites sefialados por la Ley Agra-
ria.

2.4.3. Laboratorio de Investigacién en el Golfo de Fonseca

Localizacibn ¢ San Lorenzo, Departamento de Valle

Objetivos ¢ Realizar investigaciones sobre el cul=-
tivo de algunas ez, :-~ies principalmente camardn de rfo, de mar,
tortugas, mejillcnes, ostras y curiles.

Estado del Proy.cto : Las investigaciones m3s avanzadas han
sido en camarén de rfo MACROBRACHIUM AMERICANO. Este laboratorio
tiene una capacidad de produccibén de 300,000 camarones hasta
una edad de tres (3) meses, después de esta edad deben ser tras-
ladados a tierra firme para su total desarrollo. En la primera
etapa de las investigaciones se ha tenido bastante éxito, actual-
mente se est§ entrando a la segunda etapa o sea trasladarlos a
los estanques.

En los proyectos acufcolas el Gobierno cuenta con la Asisten-
cia T8cnica de la Repiiblica de China Nacionalista.

2.%.4. Proyecto Las Pelonas

Localizacibn ¢ Amapala, Departamento de Valle

Objetivos : Aplicar los resultados ce las investi-
gaciones del laboratorio de San Lorenzo. Establecer un criadee
ro piloto de camarones de mar que contribuya a mejorar el nivel
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de vida de los pobladores de las comunidades vecinas.

Estado del Proyecto : Se han construfdo tres estanques de
una hectlrea cada uno, falta la construccibén de un estanque més
de la misma dimensibn. Se espera depositar los camaroncitos de
mar alrededor del mes de julio. La produccién anual para el con-
sumo directo que se espera lograr en los cuatro estanques es de
4,000 Kg.

2.4.5. Centro Experimental La Lujosa

Localizacibn : 8 ¥ms. al este de Choluteca

Objetivos : Cultivo combinado de camarones y peg-
cado. Se pretende que sirva como modelo piloto en la Zona Sur.
Elevar el nivel alimenticio de la poblacién.

Estado del Proyecto : Se estdn construyendo W estanques coi
un 4drea de 75x50 Mts. cada uno, los cuales serin abastecidos de
especimenes del Laboratorio de San Lorenzo.

2.4.6. Proyecto El Picacho

Localizacibn : Cerro F1 Picacho, Tegucigalpa D.C.

Nbjetivo : Vivero de peces para forentar el culti-
vo de esta especie en todo el pais.

Estado del Proyecto : Este proyecto tiene 20 afios, durante
todo este tiempo se han obsequiado especimenes a personas que
poseen estanques y que desean reproducir peces en ellas. En los
dos @iltimos afios se le estid dando un manejo mis cientifico a
fin de que las investigaciones permitan lograr un mejor aprove-
chamianto de esta fuente.

2.4.7. Proyecto Jesfis de Otoro

Localizacibn : Valle de Jesls de Otoro, Departamento
de Intibucéa
Objetivos : Crear una fuente alimenticia en bene-

ficio Ce la comunidad, brindar una educacibn técnica y pr8ctica
v jévenes de las escuelas, clubes y demis organizaciones exis-
tentes e integrar el proyecto de piscicultura con facilidades
recreativas. Este proyecto consistird en cria de peces, de aves
y cerdos, cultivo de hortalizas de arroz y siembra de érboles
frutales y coniferas.

Estado del Proyecto : Se estan construyendo 9 estanques de
75%50 metros cada uno y debemos reconocer que la lentitud de la
administracién pfiblica ha impedido concluir estas obras.

2.5. Exploracién y explotacibn de minerales

Précticamente la explotacién minera en las zonas costeras
costeras ‘e Honduras no existe. Se realizan algunas explotacio-
nes sobre posibles yacimientos de petrdleo, frente a la parte
nororiental de la fosta Norte, sin que hasta el momento se ha-
yan publicado los resultados de tales exploraciones.

2.6. Administracidén forestal

El 10 de enero de 1974, el Estado de Honduras emitib el De-
creto He 103 nacionalizando los bosques y reservando la comercia-
lizacidn de la madera, a la Corporacibn Hondurefia de Desarrollo
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Forestal (COMDLIOR), organizacibén semi-autdnoma 1ue fue creada
mediante el mismo Decreto.

Actualr nte la Administracidn, cuenta con personal distribui-
do en las S8reas de mayor relevancia en la actividad maderera,
en la Zona Norte se cuenta con el siguiente personal.

Zona Ingenie- Peritos Dasé- Bachille~ Personal
ros Fo- Foresta- nomos res Fores- de
restales les tales Campo

Nor-Occidental 2 13 1 ) 25
(comprende los

Departamentos

de Cortés,

Atléntida,

Colén y Santa

Birbara)

Total : u6

2.7. Turismo

La oferta turistica esti constituida por sitios naturales,
museos y las manifestaciones culturales histéricas, folklore,
etc.

Las playas representan los atractivos turfsticos mas impor-
tantes dentro de los sitios naturales, las mas importantes son:
Islas de la Bahia, Tornahé vy Punta Sal (Torna-tal), Tela, Truji-
llo y Cabo de Honduras, por su dimensién, calidad de arena,
transparencia de las aguas, proteccidn v pajsajes, han sido con-
sideradas como "de la mis alta jerarquia internacional®.

La Arqueologia Colonial ha proporcionado valiosos aportes,
en motivos turgsticos entre ellos se encuentra: 1 Fuerte de
San Fernando de Omoa y las Ruinas de una Fortaleza en Trujillo,
todos ellos en la Costa del Atlintico o Costa lorte.

Actualmente se cuenta con el siguiente ndmero de hoteles en
la Costa Norte:

Lugar llimero de
Hoteles
Tela 2
La Ceiba 6
San Pedro Sula 9
Cortés 1
Trujillo 1
Islas de la Bahfa 17

Total 36
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2.8. Caminos y Ferrocarriles
2.8.1. Caminos

Durante los (ltimos diez afios, se han desarrollado significa-
tivos esfuerzos, para lograr acrecentar la red carretera de Hon-
duras, el siguiente cuadro muestra las caracteristicas del pais.

Carreteras Km.

Asfaltadas 1,240

Transitables en todo

tiempo 3,400

Transitables en verano 1,490
Total 6,136

NOTA: Este dato es actualizado
diciembre de 1974

2.8.2 Ferrccarriles

La mayor parte de la red ferroviaria ha pertenecido a las
dos compafilas bananeras que operan en la Costa Norte, la Standard
Fruit Co., y la Tela Rail Road Co., las cuales en conjunto te-
nfan la propiedad de un 80% de la red total.

Recientemente el Istade de Honduras se hizo cargo, de los
muelles y ferrocarriles que pertenecfan a las compaifiias banane-
ras, con lo cual el ferrocarril del Estado alcanzd 1,030 Km. en-
tre ramales y lfneas troncales.

I1I. Marco institucional y reglamentario de la ordenacidn
de la Zona Costera

Actualmente el proyecto mis importante relativo a la reunidn
de informacidn y a su andlisis, lo constituye el Proyecto Catas-
tro Nacioanal que desde aproximadamente 2 afios s¢ viene ajecu-
tando en Honduras, mediante Convenio 522T-024% entre el Gobierna
de Honduras y la Agencia Internacional de Desarrollo del Gobier-
no de los Estadcs Unidos.

Los costos del proyecto se atienden mediante un préatamo de
seis millones de dblares proporcionados por 4ID, con una contra-
parte del Gobierno de Honduras, que alcanza un monto equivalen-
te a 2,200,000 d6lares (U.S. $).

Los objetivos del proyecto son los siguientes:

Apoyar varios de los programas del Gobierno- que enfocan tres
ireas problema. Especfficamente, el Componente del Registro de
Propiedad asistird al Gobierno en la emisibn de titulos saneados
(u otra evidencia de derechos, por ejemplo, una escritura que
date de la rafz del Titulo Confiable), para poder estabilizar
la situacidn de derechos de la tierra en Honduras y establecer
la base técnica de la Reforma Agraria. El componente de Adminis-
tracidn de impuestos aspira a incrementar los ingresos de las
administraciones locales, para fortalecer la capacidad de las
minicipales rurales. El inventario de Recursos Agricolas provee-
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ré la informacibn bisica esencial que permitiri a 1a Oficina de
Planificacién del Sector Agricola, recientemente creado, nlanear
apropiadamente y llevar a cabo sus programas de desarrollo agrf-
cola.

En la ejecucidn del proyecto se realizan las actividades que
a continuacibn se enumeran:

a) Fotograffas aéreas

b) Identificacién de 1fmites de propiedad
¢) Procesos cartogrificos

d) Procesamiento automitico de datos

Avance del Proyecto:
Se ha realizado en mis de diez Departamentos las prioridades
establecidas; son los siguientes:

1. Cortés 5. L1 Parafso

2. Yoro 6. Francisco Morazin
3. Atlantida 7. Comayagua

4. Olancho 8. Santa Birbara

Eg un proyecto de 66,000 sz incluyendo el Proyecto Demostra-
tivo 71.8 mil Km?. El resto de Departamentos se cubrirdn con
fondos del Gobierno de Honduras.

Dependiendo de la misma Direccidn est§ el Proyecto de Desa-
rgollo Integral de La Mosquitia, en donde se tomarin fotografias
aéreas.

En vista de la magnitud de los desastresg originados, especial-
mente en la Zona Norte por el Huracin T'iff, se han venido reali-
zando una serie de acciones encaminadas a la reconstruccidn de
carreteras, ferrocarriles y puentes, en donde participan varias
Agencias Internacionales como AID y el BID.

Presentan especial interés cl mejoramiento de los causales
de los rfos, labor que se realiza actualmente con fondos presu-
puestarios nacionales.

3.1. Formulacibén de Leyes y Reglamentos

Durante el afio de 1975 se comenzé a elaborar la Ley de Ecolo-
gia, de la cual a continuacibn damos un breve resumen:

El Anteproyecto de Ley de Proteccidn del Medio Ambiente tie-
ne por objeto, lograr el mejoramiento, restauracién y prserva-
cién del medio ambiente, este anteproyecto pretende regular
la conducta humana indivicdual o colectiva y la actividad de la
Administracién Pdblica y Privada.

Son objeto de regulacifn, control y prohibicidn los contami-
nantes que en forma directa o indirecta produzcan contaminacidn
o degradacién del medio ambiente, ya sean causados por activi-
dades industriales, agricolas, agro-industriales, comerciales,
servicios piiblicos, asentamientos humanos y otros.

El anteproyecto consta de diez capitulos, dividisos en cin-
cuenta y siete artfculos.

En el primer» se describen los objetivos de la Ley.

En el capftulo sepundo, se refiere a las disposiciones gene-
rales y cn el se definen los conceptos esenciales que serviran
para la interprctacidn de los artfculos subsiguientes; asimismo
se estatlecen lazos de cooperacién con otras instituciones.

El tercer capitulo, comprende la accibn educativa bisica que
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emprenderd para la mejor comprensién de la problemitica ambien-
tal.

El cuarto capftulo, trata de las investigaciones que en el
campo de la proteccibn del medio ambiente se consideran indisg-
pensables y de los incentivos que el Estado brindari a las em-
presas para la importacién de tecnologia descontaminante.

Los capitulos cinco, seis y siete, establecen todas las re-
glas para el control, prevencién y la eliminacidn de la contami-
nacién de aguas, suelo y aire.

Los capitulos ocho y nueve se refieren al procedimiento que
se seguird en las inspecciones; y la forma en que serin sancio-
nados los infractoresz de la Ley.

El Gltimo capitulo incluye las disposiciones generales.
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' COUNTRY MONOGRAPH INDIA

S.K. Comal
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Government of India

Geology and Physical Setting of the Coastal Area.

India is a vast country with an area of over three
million square Kms. and a coastline of over 5600 kms. The
discussion in this paper will be restricted to one major
metropolitan coastal area, viz., Bombay.

Rocks in the Bombay region originated from the Deccan
Traps, a series of vast lava f{lows emanating from volcanic
eruptions at the close of the Creataceous period. Over the
Deccan Plateau the flow strata have remained nearly, horizon-
tal, but in the Bombay area they are inclined as much as 15 .

Trap rocks are often very weathered near the surface. The
material resulting from the breakdown of the rocks is known
as "murrum", the hardness and texture of which varies accord-
ing to the degreev of disintegration. Where disintegration is
complete, the material becomes a homogencous stiff yellow
clav. The discovery of a submerged forest during the con-
struction of Prince's Nock gives clear evidence that Bombay
harbour, once a thickly wooded valley, has subsided below
sea-level due to the tilting of the land mass.

The mainland is predominantly coastal plain, with ad~-
joining hills and flat islands. Some hills attain a height
of 300 to H00 m and are backed by the Westorn Ghats, about
50 km to the east, which rise sharply to heights of over
600 m.

The island containing Greater Bombay was originally a
group of islands separated by narrow tidal channels. The
principal ones were Salsette (the largest), Dharavi, Trombay,
Bombay and Colaba. These now form a single island separated
from the mainland by the Ulhas River and Basse in Creek to
the north and by Thana Creek and Bombay Harbour to the east.
Communication with the mainland is provided by a number of
road and rail bridges. In effect, Bombay has become a penin-
sula, 45 km long by 14 km at its widest point.

The Port of Bombay has been tradionally known as the
"Gateway of India", It is the largest port on the west coast
of India, and it has an advantageous position with respect
to the Suez Canal and Europe. Its primacy among the nation's
ports has declined somewhat, due to the diversification of
trade and production and to the rapid growth of other major
ports.

The harbour approach is from the south-west. As omne
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proceeds up the harbour, the mainland to the east ia
dominated by the hills of Karanje, althonugh higher lhills lie
behind. Bombay city lies to the west, the harbour being some
8 km in width at this point. The southern section of its
waterfront extends ? km from P’rongs Reef Lighthouse through
Colaba to the heart of the city, which i: the area of the
old Hombay Port. Many fine public huildings can be seen from
the harbour, and the city presenty a fascinating skyline. A
naval dockyard now nccupies the original site of the Bombay
dock, Immediately to the north and covering a waterfront length
of nearly 8 km, are the main commercial port facilities,
comprising the docks and bunders.

Further up the harbour to the north-ecast are two islands.
The smaller and more westerly of these is Butcher Island,
the site of a marine oil terminal built Just over twelve
years ago. Elephanta Island, 2 km to the cast of Dutcher
Island, is of conamiderable historical and cultural interest,
containing the famous caves which were carved out of solid
rock. A quarry on the isiand supplied much of the rock fur the
recent docks expansion programme. Pir Pau is 4 km N of Butcher
Island to the mouth of Trombay with Trombay Hill behind,
commanding the northern part of the harbour. The old bulk
0il berth ai Pir Pau is at the northern extremity of the
harbour's deep water. kEast of Pir Pau are the wide mouths of
two large tidal crreks: Panvel Creek running as far as Panvel
20 km E of Pir Pau, and Thana Crerk which connects with the
Ulhns River 26 km N of Pir Pau.

The fine natural harbour made development inevitable,
and the Bombay Port Trust celebrated its Centenary in 1973.
Facilities for import and export inspired the birth of trade
and commercial centres bhesides industries, stimulating, in
turn, the growth of the surrounding areas.

Population in Hombay inecreased in tune with the growth
of the port, being less than half a million at the time the
port trust was formed and rising to about six million at the
last (1971) Census.

This led, of course, to aninevitable shortage of space,
congestion in traffic, and evidence of pollution of the en-
vironment. It has become necessary to expand the development
of the coastal area so as to spread the activity over a wider
zone and to contain ecologigal diaturbancesy,

Resources and Uses of the Coastal Area

Apart from nature's endorsement as an excellent gateway
to commence, the area is a trumming zone of human settlement
with a busy network of roads and railways. bDespite this, there
is much to attract the tourist and plenty of scope sightseelng
and for other forms of recreation.



137

A fishing harbour exists, and this ia being developed
further. The function of a fishing harbour is to provide
facilities for the landing, proc:essing and dispatch of fish,
the praparation of fishing vesrels for sea and the provision
of a sheltered area in bad weather for the fishing fleat.
Facilities such as slipways and workshops (for the repair
and maintenance of vessels), fish markets, packing halls,
ice plants, cold storage, tish processing plants and areas
for drying and maintenance of note are also necessary. The
provision of suffigient quantities of ice or other cooling
facilities is most important as the catch deteriorates
rapidly in the warm moist conditions of Bombay. As a general
guideline, an area of one hectare per each 2,500 tonnes of
fish caught perannum should be provided.

Quay length must allow for high peak rates of cargo
handling if quality of the fish is to be maintained. A study
has been made of rates of catch unloading both in Bombay and
the other ports in India and elsewhere which handle similar
types of vessels. This study shows that an appropriate rate
for a fish harbour in Bombay would be 50 t/yoar per metre of
quay. The quay length quoted is measured overall and includes
berths for bunkering and mooring as well as for discharging.
About one-third of the quay would be required for unloading,
one—sixth for bunkering and the remainder for layby.

These points are based on the advice of consulting
engineers to the BHombay Port Trust, and they reflecti the
methodical scrutiny that precede all aspects of development
requiring capital expenditure.

Recent exploratory oil drilling activity has identified
promising oil-bearing structures, known as Bombay High. Off-
shore o0il production, along with increased traffic in other
minerals, will have significant multiple effects on an-
cillary industries. There will also be a significant rise
in the demand for skilled labour.

Large volumes of foodgrains, fertilisers, sugar, céal,
oilcake, etc. are anticipated to move through the area in the
future. Efforts are underway to prepare for this additional
traffic by opening up a fresh and virgin area on the east
of Bombay port as a new zone of intense coastal development.

To the east of Bombay Port is Elephante Island. The
east side of Elephanta is sheltered from rough weather, and
there is natural deep water, known as the Elephanta Deep,
between Elephanta Island and Nhava/Sheva. This deep water,
the deepest in the harbour, is separated from the main
harbour channel by shallows south of the island. Detailed
probings and borings have shown that it would be posaible
to dredge to connect the Elephanta Deep with the main channel
at a reasonable cost. Siltation and hydraulic model studies
indicate that this channel could be maintained without
accessive dredging and that open berths constructed on the
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east side of Elephanta could be economically maintained.

The present proposals contained in the Bombay Municipal
Corporation's Development Plan are to reserve Elephanta Island
as a nature reserve and tourist attraction, Provided that
sufficlent space is resevered on the east side of the Island
to meet possible long-term needs of the port, this would
appear to be the best policy. Improvement of the facilities
for landing from launches is advisable, particularly
sophisticated craft such as hydrofoils are introduced.

Nhava and Sheva were originally islands, but Sheva is
now connected to the mainland. The connection of Nhava was
made by poldering an area of some 600 hectares of mud flats
and draining them for growing rice. This was succesful for
many years, but the bunds have been breached in recent years
and access is now by boat. Sheva is comiected by a narrow
road across the mud flats which have been extensively
developed as salt pans. The present road is only suitablae
for light traffic. Hetween Nhava and Sheva is a shallow creek
much of which dries out at low water. The creek is used by
country craft carrying salt and by fisharmen.

The close proximity of the Papvel-Uran railway to the
Elephanta Deep makes wmajor port development of Sheva and Nhava
attractive. Extensive topographical survevs, probings and
borings have been carried out over a large area so that a
wide variety of possible schemes could be compared in
sufficient detail. A new part city is planned, and it is
hoped that this will draw away sone growth from Bombay island,
thereby creating new environments at more acceptable levels,

The development of this new area will fully take into
account the need for protecting the environment. For example,
wind roses will be constructed when planning the location
of industries, so that pollution levels are kept within
tolerable limits.

Except for tanker dumpiig, oil pollution in the harbour
was found to be at a lower level than in other harbours and
estuaries. This is due, to a large extent, to the fact that
the city has grown on the west side of the harbour, where it
can discharge most of its sewage and other effluents sSeaward;
the areas on the east side of the harbour are, by contrast,
relatively undeveloped.

Port Trust Nules, framed under the Bombay Port Trust
Act, forbid the discharye of oil or water mixed with oil in
the harbour. Punishment mav he a (ine up to ip. 500/~ and
payment of any reasonable expense incurred in removing the
oil, These rules provide a basis for controlling oil spillage
but it would be advisable to increase the maximum fine and
to make arrangementsa for regular monitoring and for removal
of oil.
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The pollution problem is being tackled at the national
level, and considerable assistance isbeing received frow LN
agencies.

The construction of port facilities at Sheva will
provide an ideal opportunity to develop an industrial estate
which would be most attractive to those industries which
would generate substantial port traffic. The areas of Sheva
Polder near the dock should be reserved for those industries
which would benefit most from being close to deep water berths,
even though this might mean keeping some plots vacant for a
number of years.

Industries which could be developed at an early date
include fertilizer plants, cement grinding mills, oilcake
mills, and chemical plants. The polder and the reclamation
of Uran mud flats could, however, be plauned to include a
refinery, petrochemicals, steelworks, shipbuilding, fishing
and many other industries. Provision could also be made for
free trade zones. An industrijal estate at Trombay, served by
lighters from Sheva and from the existing docks, would also
he attractive to many industries.

Institutional and regulatory framework for coastal area
nevelopment

The need for planning and coordination of major develop-
mental activities hardly requires emphasis. In what follows
the planning and coordination process will be described as
it exists presently.

The Bombay P.rt Trust appointed their consulting
Engineers to carry out a comprehensive study and to prepare
a model Plan so that future development could be logically
planned and fitted into an overall scheme. The terms of
reference were, inter alia:

"1, To prepare a Master Plan for the port of Bombay
taking into consideration the interests of all the
users of the port and harbour and the probable
development of the port traffic during the next
50 years.

"2, To study, for preparing the development plan, the
available data regarding economic and engineering
aspects of the harbour and to supplement the same,
where necessary, with further investigations and
studies which will include Lhe followings:-

(i) Economic investigation

In order to forecast the future requirements

of the port, the economy of the region and the
hinterland of the port will be investigated

and the likely pattern and volume of the traffic
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(r)

(g)
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" will be determined Ly making use of inform-
‘ation already available which will be supple-
mented and analysed, as necessary, so that
the planning will bhe balanced and firmly based
on anticipated requirements and the phasing
of the capital development will be so
arranged as not to be wasteful.

(ii) Encineering investigation

In order to make the bhest use of the natural
features of the harbour for the future develop-
ment projecta, comparative studies of diffe-
mnt locationa will have to be carried out.

To provide datn for such studies, all neces-
sary investigations, including the following,
will be carried out:-

(a) Geographical aurveys, including hvdro-
logical surveys and test boringsa.

(b) Wave and current recordings in selected
arens of the harbour.

(c) Model tests to determine the effects of
acour and siltation and of current and
wave patterns.

(iii) Traffic investigation

A traffic census will be undertaken and the
existing and projected road and rail approach-
es will be studied so as to assess their
capacity and to consider the need for additions
and improvements thereto."

The field work undertaken included the following items:~-
Collection of data an existing traffic and available in-
formation on various commodities;

Discussions with a wide ‘'range of authorities and users
interested in various facets of port development to obtain
their views and further information;

Detailed topographical survey in the Nhava/Sheva/Elephan-
ta area;

Marine surveys and soundings aud supervision of boring
and probing rontracts;

Wave observations, current measurements, siltation
observations and recording of berthing velocities at the
marine oil terminal;

Supervision of and assistance with the hydraulic model
studies carried out by CWPRS Khadakwaslan;

Trafric census at the dock gates nnd survey of the rail
npproaches;
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the Maharanshtra Regional Transport Survey and the Study

‘(W) Asaisting, by membership of the Steering Committees, with
‘ Group of the Maharashtra Economic Development Council.

Theoretical Studies undertaken comprised the:

(a) Analysis of the present and future capacity of the
existing docks;

{b) A review of the economic development of the area an
predictions of future traffic; :

(c) Analysis of the economics of using different sized vesasels,
particulary for transport of bulk cargoes;

(d) Analyvsis of a wide variety of different methcds of
handling future port trafficj;

(e) Studies of trends in development of ships and of cargo
handling;

(1) Analysis of statistics, traffic records, traffic carried,
etc.

It ia clear that an very thorough fundamental investi-
gation was carriedout before initial recommendations were
formulated. A number of specialists were associated with
particular aspects of the study. Discussions were held with
many organisations.

The report of the consulting engineers wns considered
by the Bombay Mort Trust, who subsequently made some modi-
fications to the texts when making their recommendations to
the Govt. of India. The Ministry of Shipping and Transport,
which is the administrative Dept. of the Govt. to approve
such schemes, is having detailed consultations with the
Planning Commission, the Ministry of Finance etc. The State
Govt. of Maharashtra, which is responsible for the develop-
ment of the area nxcept for the port proper, is also
consulted on various aspects. These measures ensure a
coordinated approach. The aim is to sec that the development
should yield the "greatest good to the greatest number".

Tt will be 1ntercsting to find out, during the Seminar,
the approach to similar problems in other countries.
Procedures and practices in India can be improved on the
basis of new methods developed elsewhere.



3.

INDONESIA
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P.U, Box 580, Jakarta Barat

IKTRODUCT 10N

The Indonesian archipelago has over 61,000 km of
coastlines, probably one of the longest in the world.
cince coastal voner provide resources that are of great -
importance to the majority of people in Indonesia, it
is only natural that we devote considerable attention and
efforie in developing and trying to manage the coastal
zones.

4 large proportion of the Indonesian population live
in or adjacent to the coastal zones. Population pressures
combined with demands for multiple uses of coastal
resources — such as urbanization, industrialization,
shipping harbours, power plants, recreation, fisheries
and aquaculture, nature conservation — result in conflicts
of interests. In addition, the impact of human society
with its tecnnological manipulations has almost always been
accompanied by undesirable effects. However, since changes
are inevitable, it is necescary to develop the best means
to ensure that they will have the least possible impact
and that ecological principles are closely followed in
their implementation.

The following is a short overview of the Indonesian
coastal zones, their resources, the problems, the plan
for development and management.

THE PHYSICAL ENVIRONMENT OF 1NDONESIA

The physical environment of Indonesia is unique.
Geographically, it is located between two continents,

Ahsia and Australia, and two oceans, the Pacific and the
Indian Ocean. The archipelago ip situated between 940k
and 1410F and between 4°N and 11°6. It consists of
13,667 1slandg of which only 6,044 have names. Amon
these, only 994 islands are inhabited (Mugroho, 1967).

Two—thirds of the Indonesian archipelago is covered
with waters. It is a very complex system of waterways.
Basically, it consists of the broad shallow Sunda Shelf in
the west and sahul Shelf in the east, separated and
intertwined by deep seas and deep trenches.

Because of its geographic locaticn, the Indonesian
archipelago is strongly governed by monsoon-type climate.
ienerally, the northwest monsoon lasts from about December
to February and the east monsoon from June t0 August. The
rest of the year represents the transition periods from
the west to the east monsoon (March-Hay) and back from the
east t0o the west monsoon (Septemher—ﬁovember). During the
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nortnwest monsoon the wind blows eastward and causes heavy
rainfall throughout most of the Indonesian archipelago.
iainfalls combine with the heavy runoff of many rivers
from the grater Sunda Islands (Sumatra, Java, and
Kalimantan) and result in a general lowering of the
salinity nearshore. Sometimes the 30% isohaline is

pushed far toward the open sea. At the same time the
surface current from the area of the South China Sea brings
tne low salinity water into the western part of the Java
-sea, which is surrounded by these three islands, and
busnes the aigher salinity water eastward, With the onset
o the soutneast mousoon, these low salinity waters are
transvorted back westward and into the West Java and

Soutn China Seas, i.e., they are replaced by waters of

the higher salinity from the Macassar Strait and Flores
Sea. In September the water masses of high salinity

reach their maxlmal westward penetration.

THE CUASTAL RESOJKCLS
FISHERIES

The indonesian coastal zones are very important in
terms of artisanal fisheries, which comprise almost 90%
ot the local fishery production in indonesia. The following
*avie shows tne data on the aquatie environment of lndonesia,
w'ore figsneries nave been developea or couid potentially
o developea,

Table 1

Data on the Indonesian Aquatic Environment
(after Soegiarto, 1975)

Territorial waters 6,850,000 .-cm2
(12-mile limit)

Continental shelf 3,000,000 km?
(up to 200 m depth)

Length of coastlines 61,147 km
Tidal foreats 1,000,000 ha
(mostly mangrove)

Swamp forests 14,500,000 ha
Inland open waters 13,700,000 ha
Brackish water ponds 182,000 ha
Freshwater ponds 40,000 ha

Ricefield mix culture 78,000 na
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The current annual fisheries production in Indonesia
is about 1.4 million metric tons. About 70% are from
marine sectors and 30% are freshwater fishes. In the last
five years the average annual increase of caich in marine
fisheries was a healthy 8.5%, whereas the freshwater
fisheries, due to various factors, almost steadily
declined.

Table 2 shows the fisheries production between
1960 and 1970.

PETROLEUM AND NATURAL GAS

As of 1975 the total petroleum production in Indonesia
is about 1.5 million barrels per day (BPD) and is
expected to reach 2.5 million bpd by 1980. Most of the
production is derived from oil fields located in the
coastal zone and an increasing proportion is coming from
the offshore oil fields. Currently about 20% of the
production is derived from offshore wells.

In recent years many reserves of natural gas were
also discovered. Some flelds have been producing and
exporting to Japan and the United States as LNG. Others
are still in the developmental/construction stages.

MINERALS

Many minerals are also mined from the Indonesian
coastal zones. They include, among others, tins,
bauxite, nickels, iron sands, coal, sands and gravels.

INCREASED DEMANDS FOR MULTIPLE USES OF COASTAL ZONES

In addition to the natural resources there are many
other uses that take place in the coastal zone. Some of
these uses are compatible, but others are sources of
conflicts. The following are some of the examples.

HUMAN SETTLEMENTS

The current population in Indonesia is around
130 million people, with an average annual growth rate
of 2.9%, A major portion of them live in the coastal
gones. As an illustration, for example, 75% of the
medium-size cities (population over 100,000) are located
in coastal areas. These centres of human seltlements
create many problems and give heavy pressures to the
surrounding environments, particularly the coastal ecosystems
In order to alleviate the population pressures in
some of the highly crowded islands {e.g., Java and Bali),
the Indonesian Government has started an intensive programme
on transmigrations. Many of these transmigration programnes
are located in coastal areas.



Table 2: Fisheries Production in Indonesia, 1960-1970
(after Soegiarto, 1975)

1964

1960 1961 1962 1963 1965 1966 1957. 1968 1969 1970
Production
(1,000 tons) : SR ST
Narine 412 525 538 546 590 661 721 ..-790 . 722 - 785 @02
Inland 347 385 375 336 410 370 400 455 . 450 429 . kup
Total 759 910 913 932 1,000 1,031 1,121 1,255.1,172 1,214 1,249
Index
(1960 = 100) A ,
¥arine 100 127 130 132 143 160 175 1182 . 175 190 195
Inland 100 111 168 111 118 107 115 L1340 130 127 129
Tctal 100 120 © 120 122 131 138 148 165 - 154 159 163
Cormposition
(2) STt P L
Marine 54 58 57 57 53 64 . 65 63 62 - 68 - 66
Inland 46 42 43 83 w1 36 - 35 37, 38 32 - my

T
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AGRICULTURAL DEVELOPMENTS (INCLUDING AQUACULTURE)

Due to the high increase in population, the Indonesian
Government has established extensive agricultural
programmes. ror example, in our First Five-Year Development
Plan (1969-1974) almost 200,000 hectares of tidal forests
had been converted into agricultural lands and to aquaculture.
In the Second Five~Year Development Plan (1974-1979) an
additional one million hectares of such swamp forests will
be converted to agriculture and aquaculture. At this
stage we know very little about the tidal forest ecosystems
and what will be the impact on the surrounding environments
when opening tidal forests of such magnitude.

HARBOUR AND SEA TRANSPOKTATION INFRASTRIUCTURE

Because of our maritime and archipelago nature
Indonesia has to develop rather intensive sea transport and
harbour infrastructures, whether it be for inter-island or
for inter-country purposes.

INDJSTRIAL ESTATES

Taking into account easlier accessibility, more and
more industrial estates are using coastal zones as their
sites. Examples can be mentioned here: Pulan Gadung in
ihe greater Kacarta area, Gresili in Surabaya, Cilacap
on the south coast of Java. Included here are power
plants — steam-powered or nuclear-powered — that have
been constructed, are being built or are in the planning
stage.

RECREATION AND TOURISM

Development of recreational areas would help to
improve our national economy. As an islands nation,
beaches and the coastal regions are the logical and
attractive cholres to be developed. The number of foreign
~nd domestic tourists has steadily increased.

NATURE CONSERVATION

In order to ensure that natural ecosystems will still
exist for future studies and other purposes in the
rear future a number of nature reserves has been established.
Currently there are some 166 nature reserves of various
kinds in Indonesia covering an are of over 3.5 million
hectares. Many of these reserves are located in the coastal
zones.

At present the Indonesian Government is exploring the
possibility of increasing the area of nature reserves up
to 10 million hectares. Taking advantage of this programme
and owing to the increasing pressures subjected to the
marine and coastal environments a marine park and reserves
system is heing planned in Indonesia. Many of these marine
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parks will be situated in the coastal zones.
WASTE DISPOSAL

Is is unfortunate that the coastal zone is traditionally
used also for waste disposal, whether directly or indirectly,
through streams and rivers. At present, there is no single
sewage system in Indonesia. All wastes are literally
dumped into the natural environment, including the coastal
zones. When the community is still small these waters are
able to absorb and digest the wastes. lHfowever, when the
community grows in size these natural aquatic environments
are unable to assimilate what is dumped there. Eutrophica-
tion starts, at first rather slowly, but later it
accelerates quickly. If necessary steps are not taken,
these waters will die and become useless. A number of
natural aquatic environments in Indonesia are approaching
that stage, particularly those that are located in or
around population centres. The following are the sources
of pollution in Indonesian coastal ecosystems:

1. Major sources of pollutants

~ domestic wastes and sewage
- giltation and sedimentation
= hydrocarbon
- chlorinated hydrocarbon
2. Potential sources of pollutants
- industrial wastes
- thermal wastes
- radioactive wastes

NATIONAL SYMPOSIUM ON THE ECOLOGICAL APPROACHES
FOR COASTAL ZONE MANAGEMENT

The coastal zone is an interphase or ecotone environ-
ment. Congequently, many different ecological conditions
can be found in a small area. This complexity creates
management difficulties since generalities do not apply
to all elements of the system and capacity for different
uses varies. Realizing the complexity and the urgency of
the problems, and to generate interest in an integrated
pPlanning and management cf the coastal zone, a series of
symposia were organized by the National Committee on the
Environment in co~operation with the National Institute of
Oceanology and the Environmental Education and Research
Program of the Bogor Agriculture University. The symposium
was entitled "Fcological Approacnes to the Coastal Zone
Management." Three meetings were held in the last six
months. The first meeting was held at the Bandung Institute
of Technology (26 and 27 January 1976); the second meeting
was held at the Hogor Apriculture Jniversiily
(29 and 31 iMarch 1976), and the ihird and last meeting
was held on 24 and 25 May 1976 in Jacarta. Jarticipants
of the symposia were experts in various fields and
representatives of many agencies, researrh institutions,
and universities.
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In the meetinge 36 papers of various nature (sectoral,
technical information, management, plan for an integrated
approach) were presented and discussed. In the meetings
four concepts for coastal zone classification have emerged
based on:

1. Energy of the land-sea interphase

2. A natural ecogsystem - geomorphology matrix

3. Geographic analysis of other man-made or natural

spatial patterns

4, Political/administrative boundaries

It seems that classification based on the natural
ecogystem and geomorphology matrix is best suited for
Indonesia. However, it is recognized also that political/
administrative boundaries will be important and, therefore,
should be taken into account in the implementation of an
integrated planning and management programme.

In the question of coastal zone menagement, it is
fully realised that in order to make management programmes
effective we must be able to define a coastal zone
management unit. The coastal zone classifications mentioned
above provide a partial basis for this. A set of criteria
was formulated in order to identify as much as possible
elements that could be included in a coastal zone
management unit.

In the course of the meetings we have also reviewed
and formulated a set of management guidelines for various
coastal zone activities. All the above-mentioned classifica-
tiong, set of criteria for the coastal zone managemsnt
unit and the guidelines, when suitably expanded from their
present skeletal forms, should be useful in the continuing
effort to develop ecological approach: 3 for regional
development.

A FEW UNSOLVED PROBLEMG

How such input as mentioned above can best be made
into the development planning and management process. This
involves the basic question of how comprehensive estrategies
of coastal zone planning and management can be established
and implemented.

In the planning process we have the National Planning
Poard at the national level, the Local Planning Board at
the provincial level, and the Bureau of Planning at the
ministeriai/sectoral level. In addition, in order to
ensure that any major development plan is ecologically
acceptable, the National Committee on the Environment has
a regulation stating that hefore implementation all major
developmenis should have an environment impact assessment.

In managing the natural resources Indonesia possesses
basic guidance. Chapter 33 of our Constitution, for
example states:

"Land and water are under State jurisdiction and the

resources they contain should be utilized as much as

possible for the people's benefit and prosperity."



150

On the natural resources exploitation, our Supreme
FPeople's Council has established the folluwing guidance:

"The natural resources should be used rationally;

should not effect the environment; should have an

integrated approach of utilization; should take into
account the need for the coming generations."

However, there are still a few unsolved basic
problems. In the course of our etudy and discussion on
area development and project implementation it was revealed
what is perhaps the universal difficulty in coastal
management, The coastal zone is under the control of
many agencies as well as individuals who may act independent-
ly in their decision-making. fThere is limited co-ordination
and, sometimes, overlapping in decision-making control,
Even with the involvement of many agencies there is no
guarantee that all important resources in an area will be
considered worthy of conservation. Nor is there a
guarantee that net benefits will accrue to the rural
coaptal smallholders who are likely to be the group moot
genaitive to ecological changes. Strategies of coastal
zone management must deal with the overall set of problems
in the regulation of resource use and economic development
in an area. The strategies must be focused, yet comprehen-
sive, extending into regulation of bhoth upland and
offghore root causes of coastal problems and bringing
co-ordination to existing programmes in the coastal zone.

The basic characteristic of multiple interacting
agencies and specialized interest groups setting policy
and management cannot be changed. The development of
specialized coastal management agencies (e.g., patterned
after the concept of water bhasin projects or authorities)
is not likely to he successful except for certain rlearly
defined situations such as a bay authority for large
coastal cities.

The final point to be raised is the matter of
authority. Who should be responsible for devising and
monitoring coastal manapement strategies? Is the authority
to be split among the existing agencies having sectoral
interests in the coastal zone? Should it lie with
local-level planning authorities? 1Is there a need for a
committee at the national level which can evaluate strategies
suggest standards and otherwise quide management? Should
there be a full-time staff specifically concerned with
coastal area development in some central government unit?
It is hoped that these few basic prublems and questions
could get some satinfying ancwers during the course of
discussion in the Interregional Seminar on Development
and Management of Resources of (oastal Areas.

PARTING REMARKS

May I take tnis opportunity to express my sincere
gratitude and appreciation to the Ocean sconomics and
Technology Office of the Jnited Kations and the German
Foundation for International Develorment in selecting and
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supporting me as one of the participants for the
Interregional Seminar on Development and Management of
Resources of (oastal Areas.
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IRAN

' Rahim Ettehad
Sous-Directeur A& 1'Organisation du Plan et du Budget
Bureau des Ressources Naturelles et de 1'Environnement
tAtiment Central Ch. 538

INTRODUCTION

L'lran s'étend sur une superficie de 164 500 km? entre
250,40 A 399,40' de latitude nord et 440 a 63%,30' de
longitude est.

En raison de sa situation geographique et topographique
particuliere 1'Iran fait partie des zones arides ou semi
arides du globe terrestre.

Le plateau central iranien qui rassemble la majeure
partie des plaines du pays est bordé par 1'Elborz au nord
et le agros a l'ouest. Cep deux chatnes montagneuses
empéchent la pénétration des fronts humides venant du nord
et de I'ouest, et expliquent qu'une partie trés importante
des précipitations du pays se concentrent a leurs piedmonts.

LES CARACTERISTIQUES DE LA ZONE COTIERE CASPIENNE

La mer Caspienne bvorde le territoire iranien sur plus
de 700 km,

Deux provinces, d'une superficie totale de 62 074 kmz,
conptitiuent cette zone cOtidre, separée du plateau central
di pays par la chaine de 1'klborz dont 1'altitude atteint
4 000 m. La largeur de cette plaine coOtidre varie de
6 A 90 km. Elle est étroite dans la partie ouest oh des
montagnes couvertes de forets surplombant la mer, constituent
un trés heau paysage.

La pente moyenne des plaines cotieres varie de 2 h 5%.
Dans ces plaines on digstingue la zone des depOts quaternaires
généralement cultivee, et les versants septentrionaux de
1'Elborz qui dominent et qui sont couverts de foréts.

Le climat de la zone cOtidre de la caspienne est de
type méditerranéen tempéré avec un taux d'humidite élevé.
L'origine de cette humidite elevé est, bien entendu,
la presence de la mer elle-méme, mais aussi les courants
d'air humide venant de la Méditerranée et méme de l'océan
Atlantique, La température moyenne du mois le plus chaud
est de 25°C et celle du mois le plus froid 7°C. ILa
température augmente quand on se dirige vers l'est; la
température maximale absolue est d'environ 35°C a 1l'ouest;
elle est de 43°C a 1'est, L'humidité de l'air est toujours
supérieure a 60%, Les précipitations moyennes annuelles
varient de 1 200 mm - 1 800 mm 2 1'ouest & 600 mm - 1 000 mm
a 1l'est.

Les nombreux cours d'eau pérennes et les nappes
souterraines constituent les ressources en eau de la région.
La qualilé de ces eaux pose peu de problémes en particulier
pour son utilisation dans l'agriculture. Cependant le
deversement des égouts domestiques et des deéchets industriels
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dans lies zours d'eaux, rree par endroit une pollu*:ion
importante de rceux~ci. L'écoulement souterrain des nappes
salées vers les nappes d'eau douce A proximite immediate
de la mer diminuant la capacite de celle-ci ocecasionne

des difficultes quant A leur utilisation.

En raison de 1'existence d'une bonne couverture
vegétale sur presque tous les bassins versants, les dépats
produit par les crues, sauf cas exceptionnels, ne sont
jamais trés importants.

La mer cagpienne est une mer fermée; son niveau,
malgre les apports A partir du territoire iranien ou
celui de 1'H55 (apport important par la Volga), est en
baisse. La dégradation de la qualité des eaux de la
caspienne est causée ces dernieres années par le déverse-
ment des égouts domestiques et des eaux résiduaires
industrielles o. agronomiques venant des territoires des
deux pays riverains. L'exploitation du pétrole dans le
nord de ia caspienne menee par le gouvernement de !'URSS,
est une source de pollution non negligeable.

La fragilite de 1'équilibre écologique ce la mer
casplenne a attiré 1'attention des gouvernements de 1'lran
et de 1'UkSS qui ont la sauvegarde de cette mer et de son
environnement.

Environ %,% millions d'hatitants vivent sur les
zones cOtieres iraniennes du sud de la caspienne, soit
A peu pres l0On de la population totale du Pays, La
densite y est de l'ordre de 60 habitants au km‘.
L'accrvissement important du nombre des residences secondaires
dans cette zone, ajoutée a l'augmentation réguliére du
nombre des touristes et vacanciers conduit A une certaine
pression de l'espace.

UTIL1SATION DES RESSOURCES

On tire annuellement, environ 5 000 tonnes de poisson
de la caspienne, une augmentation jusqu'a 7 OO0 tonnes a
été prevue pour l'an prochain. L'utilisation de 1'eau
et du sol par l'agriculture dans les zones ~0tieres se
fait de facon intensive. La superficie actuellement
cultivée (irriguée) est de l'ordre de 616 000 ha. Les
eaux d'irrigation proviennent des eaux de surface auxquelles
s'adjoignent dans la région est des eaux souterraines.

En dehors de 1'utilipation des couras d'eau non
régulariseés, il y a une dizaine d'années que deux barrages
reaervoira regularisent un volume de 1'ordre de
3 230 m” pour l'irrigation et la production d'énergie
hydroélectrique,

Les principales cultures de la reégion sont le riz,
le thé et l'olive A 1l'ouest, le coton et le blé a 1l'est.
B9% du riz, 65% du coton et la majeure partie des agrumes
produits dans le pays, proviennent de la zone cOtiere.

Les foréts de la région montagneusc de la zone caspieme
ont une snperficie de 3,4 millions d'nectares. 48% de
ces toréts sont de type aensc, les %2~ restant 6tant
constitués de bois plus ou moins détruits. Le volume
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annuellement exploitable est d'environ 4 millions de
mbtres cubes. Une superficie de 1'ordre de 2 millions
d'hectares est consacrée a des pAturages qui sont les
mailleurs du pays.

Les projets deja mis en oeuvre pour 1'exploitation
et la sauvegarde des forétp de cette zone couvrent une
superficie de 450 000 ha., l'objectiv & atteindre étant
de 8%0 00U ha.

Les zones cOtieres de la caspienne en raison de
l'existence de plaines en pente douce, du climat doux
et de paysages naturels tres agréables, attirent chaque
annee un nombre tres eleve de vacanciers et de voyageurs.
Dans le but d'attirer et d'intéresser davantage de touristes
on a4 cree % parcs naturels d'une superficie totale de
4 700 ha.

Lea zones cotieres de la caspienne possedent 1 450 km
de route asphaltée et 2 060 km de chausste non asphaltte.
Des projets permettant 1l'extension de ces voies sort en
cours. La liaison entre la capitale et cette zone est
assurée par une voie ferrée et 4 routes apphaltées. Dans
cette zone, un seul port se consacre au trangport maritire
en relation avec 1'dnion Sovietique.

11 n'existe pas dfactivités minieres importantes dans
l1a region. Les industrien développees sur le littoral
Jde la cacpienne sont essentiellement des industries
alimentaires (7% du total du pays) et textile (9% du total).

LES CARACTERISTIQUES DES ZONES COTIERES DU GOLFE
PERSIQUE ET DE LA MER D'OMAN

La partie sud de 1'Iran est bordée par le golfe
persique et par la mer d'Oman. La longueur des cOtes y
egst de plus de 2 500 km, Cette zone littorale comprend
une partie des quatre provinces sud du pays. D'un point
de vue geographique on distingue trois régions trés
différentes :

- Les zoner d'altitude qui s'étendent paralldlement
a la mer. Elles sont dépourvues de couverture végétale
importante. il n'existe pas non plus de glaciers
¢tendus ni de precipitations importantes, en consequence
il n y a pas de cours d'eaux pérennes sauf a 1'extrémiteé
ouest de la région.

- Les plaines et mort-terrains qui se trouvent entre
les zones montagneusen et le bord de mer. La largeur de
ces plaines varient entre quelques kilometres et 100 km.
Les zones proches de 1'embouchure des cours d'eau sont
généralement marecageuses.

Du point de vue géologique les terrains cbtiers mont
de formation tertiaire. Dans certaines régions la remontée
de nombreux dOmes de sel d'origine cambrienne a4 la surface
du sol est a l'origine d'une salure de ces terrains. Les
cours d'eau superficiels passant par ces zones Be salent
et ne peuvent plus etre utilisés. Les sols des plaines,
dans les zones non-salées, sont argileux de texture fine.
Dans les piémonts on passe A des dépots sablo~argileux de
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texture grossiére. Les sols dans les zones ou ils sont
aptes a l'agriculture, sont souvent attaqués par l'érnaion,

- Les 1les du golfe persique sont en geénéral disposées
parallélement a la cbte; plus de 20, parmi celles-ci
appartiennent & 1l'Iran; leur siwuation naturelle egt
semblable a celle de la zone cOtiere.

les zones coOtieres du golfe persique ont un climat
trés chaud, il est chaud et humide en bordure et au fur
et A& mesure qu'on s'éloigne de la mer il devient plus sec.
La température maximale des mois les plus cnauds depasse
méme 5.°C.  La température moyenne mensuelle du mois le
plus cnaud est environ 30 & 359°C et celle du mois le plus
froid est de 18 a 20°.

La moyenne des précipitations annuelles verie d'un
point a l'autre de la cOte entre JUC mm A 200 mm. La
periode de precipitation est tres courte. Les ressources
en eau de ces zones sont limitees tant dee points de vue
quantlitatif que qualitatif. La salinite des eaax vient
essentiellemen® du pascage de celles-ci A travers des zones
salees. rn raison de la concentration des précipitations
en un intervalle de temps trés court le ruisellement est
torrentiel entrainant des dégAts souvent importants,

Les conditions climatinues detavorables dans ces
zones coOtieres du golfe persique ort eté une raison
irportante de la faible densité de population sur cette
rartie dua territoire iranien. clle est er effe* de
.t hatitants par km? dans 1'ouest, de 5,2 au centre et de

-'est, Ui 1'on compare ces chiffres avec la dersite
T 'nare du pays et avec celle des zones caspiennes,
Jespectivement 1o et 60 habitants par kme) on ae rend
coinpte combien ces chiffres sont bhas.

JTILISATION DES RESSOJRCES DES 40NES COTIERLG L
GOLFE PERSINUE

Depuis des siécles la péche constitue 1'activité
tconomique traditionelle dans le golfe persique. Celui-ci,
en raison de sa liaison avec l'océan Indien et de la
richesse des conditions biologiques possede des reserves
importantes en animaux marins d'espéces treés variées.

Les activités agricoles, en raison des ressources en
eau limitée et de la pauvreté du sol ne sont Pas importantes.
Les cultures irriguees ainsi que les cultures gséches sont
localisees dans des petites plaines loin de la mer ou
les conditions climatiques particuli®res favorisent la
production de primeurs.

Afin t'explojter au mieux toutes les ressources en
eaux de la region, des projets d'ameénagement des eaux de
surface et desg eaux souterraines ont ete mis en oeuvre;
parallelement on procede au dessalement d 1'eau de mer avec
une production annuelle qui atteindra en 1977, 23 }M.M.C.

I1 faut ajouter qu'apres l'installation des cenirales
nucleaires au bord du golfe persique la capacite de
production d'eau douce a partir de ia mer prendrs une
importance considerable.
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La liaison entre la cbte du golfe persique et les
autres régions du pays se fait par des routes asphaltées
ainsi que par chemin de fer (2 1'ouest) et par voie
aérienne. Etant donne l'immensité de la région, de
nombreux projets sont prévus et mis au point pour la
création des nouvelles voies de liaison,

Le golfe persique et la mer d'Oman ont une importance
primordiale pour l'Iran dans le domaine des transports
maritimes. Actuellement 5 principaux ports sont en plein
d'activite. 11 est prévu que la capacité totale de ces
ports pour l'année 1977 atteigne 28 millions de tonnes
(non compris le pétrole).

L'exploration et l'exploitation pétroliere, constituent
1l'essentiel de l'activite miniére de la région. Rappeaiouns
cependant qu'il existe d'autres ressources minieres
exploitees tel le soufre et la cromite. L'exploitation
du peétrole se fait en parts égales a 1'intérieur de cette
zone et sur le plateau continental dans les eaux du golfe
persique. Sur le plan industriel en dehors des industries
pétrochnimiques tres concentrées les industries légeres sont
disperstes. La création de nouveaux complexes industriels
petrochimiques et sidérurgiques (réduction par le gaz
naturel) est prévue.

Actuellement le tourisme dans cette zone est peu
developpe mais il est preévu que certaines parties de la
cOte sont 3 meme d'accueillir dans les années A4 venir un
nombre eleve de touristes, surtout durant la saison
d'hiver.

En raison des activités pétrolieres dans les eaux du
golfe persique (exploitation et transport) il y a danger
de pollution marine. A cet égard les différents organismes
interepsés et plus particuliérement 1l'organisation de la
protection de l'envirunnement ont pris des mesures
nécessaires afin de lutter contre les dangers de pollution
et de sauvegarder le milieu naturel.

CADRES INSTITUTIONELS ET ADMINISTRATIFS

La mise en valeur des zones coOtieres de 1'Iran se
fait dans le cadre des plans de développement nationaux
et régionaux. L'organisation du Plan 2t du Budget est
charge de la preéparation des plans de développement. Les
bureaux reégionaux de 1'0.P.B. dans chaque province sont
chargés de préparer et de proposer les plans de
développement regionaux.

En raison de la rapidité du développement des zones
cOtieres de la caspienne, tout recemment un conseil
superieur interministeriel a été¢ charge de mettre en place
les mesures necessaires pour la cocrdination de toutes
les activités dans cette zone. Ce con~2il supérieur en
disposant de comités spécialiseés veiliera au développement
harmonieux de la région.

Pour terminer nous devons rappeler que la récente
création du centre National de 1'Aménagement du Territoire
et la mise au point d'un projet d'étude sur l'aménagement
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du terri- -.re, réenuvira les protiemes de mise en valeur
des -ones cobtieres -e 1l'Iran a moyen et A long terme dans
le cadre 1es objectifs nationaux. :
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CWHE ISRAEL MEDITERRANEAN COASTS

Yaacov Nir
iMarine Geologist
The Geological Survey of Israel
30, Malkhei Israel St.
Jerusalem

GEOGRAPHICAL BACKGROUND

The Israel Mediterranean coast forms the South Eastern
corner of the Levantine Basin, which itself forms the
extreme Eastern part of the sea. The Israeli coast has
relatively low relief, with only two mountains reaching
the sea shore — the Carmel and the ridge of Rosh Haniqra.
Elsewhere the foothills are separated from the sea shore
by a coastal plain.

This plain is fairly wide in the South (up to 40 km),
but narrows towards the North reaching a width of only a
few hundred meters in the Carmel Plain. North of Haifa
the coastal plain widens again, reaching an average width
of about 10 km but narrows thereafter northward to
iosh-Haniqra where the mountains meet the sea.

THE SHORELINE

The Mediterranean shore of Israel forms a gentle
curve, turning from an almost easterly to an almost
northerly direction., The length ot this shore from
Rosh-ilaniqra near the Lebanese border to Northern Sinai
is about 230 km.

Active faulting is responsible for the shape and, 1o
a certain extent, for the morphology of the coastline,
which is characterized by small cliffs (Neew et.al., 1973)
and an abraded rocky platform mainly in the north.

The coastline region consists largely of Quaternary
calcareous sandstone, known by the local name "Kurkar".
Cenomanian limestone, dolomite and chalk are exposed at
the northwest edge of Mount Carmel and at Rosh-Haniqra.
The latter forms the Southern edge of the narrow and cliffy
Lebanese shore.

The only important bay along the Israeil's coast is
at Haifa. This is a morphological feature, directly
related to the Carmel Mountain horst and the Zevulun Valley
graben found north of it. S5mall bays a few tens of meters
in length and usually rocky, occur in the Central and
Northern parts of the shore, mostly between Dor and Atlit,

THE BEACHES

The Kurkar cliffs constitute a very distinct morpholo-
gical feature along the lsrael shores. Most of these cliffs
are about 30-40 meters high and are very strongly abraded
by the sea at the foot of the cliff and by rain water along
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{ts slopes.

Sand dunes cover relatively large areas along the
coastal plain of Israel, although the majority of the
dunes are located in the southern part, south of Tel Aviv.
Dunes occur extensively in Northern Sinai along the
beaches and further inland as well. Only around Haifa Bay
an near river mouths however do these dunes form the edge
of the shore zone.

The beaches of Israel are mostly sandy, with a few
exceptions where local Kurkar or limestone pebbles are
found. The sands are light in colour, white to light
yellow, and are mostly composed of quartz grains. The
Mount Carmel and the Akko-Rosh Haniqra beaches are an
exception: here the sands are of local origin and are
composed of calcium carbonate.

The origin of the quartz grains, which compose the
bulk of the beach components, is as follows:

1. Nile derived sediments transported along the Nile

delta, Sinai and lsrael beaches by means of longshore

currents and the counter-clockwise east Mediterranean
current. According to Dornhelm (1972) the
construction of the Port of Ashdod, with its main
wavebreaker reaching a depth of 18 m, has interrupted
about 80-1004 of the annual northward transport of
pand. le estima%es that total annual transport

reaches 50,000 m-.

5. Erosion of Kurkar cliffs, composed of calcareous

quartz sandstone layers (loosely to well cemented),

with soft sand and Hamra (loam) layers.

3, Sediments transported by local rivers (wadis) which

are active only during winter floods — a relatively

minor source.

The sandy beaches are relatively wide in regions where
cliffs are absent, reaching in some parts a width of
60-80 meters. In the cliff regions, the beaches are very
narrow, reaching a width of only 10-20 meters in summer and
H-15 meters in winter.

wave activity during winter, mainly during storms,
nas a considerable effect on the narrow beaches and the
bases of the cliffs where undercuts (nips) are formed. Wind
and wave conditions therefore accelerate erosion of the
Yurkar cliffs, which, according to Nir (1973) have
withdrawn on average about 200 meters in the last 6,000
years. That is at a rate of 3 cm/year. Relicts of these
Kurkar strata are still found in the offshore waters, at
depths of 2-8 meters.

Large quantities of beach-sand were quarried until
1964, with an annual yield 10 to 20 times larger than the
sand replenishment each year. This quarrying produced a
pand deficit along many beaches, which caused an accelerated
erosion to the beaches and near-by cliffs.

BEACHROCK

Beachrock is found in the littoral zone all along the
beaches, cementing in many cases Glycimeris shells to local
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beach sand. This beachrock forms a strip at the water-

line, and thereby acts as a natural beach protector. 1In
locations where the beachrock was either exposed and/or

quarried, shore and cliff erosion is accelerated.

SEAWATER

Seawater salinity is one of the highest in the
Mediterranean, reaching about 39.0 %bo, Small surface
fluctuations existed prior to the damming of the Nile in 1964.

Surface water temperatures in the Mediterranean Sea
off the coast of Israel are between 16-17°C in winter and
28-299C in summer — a seasonal difference of about 12°C.

Tides are of low amplitude and never exceed 30 cm,
although the maximal seasonal tide is moving between
-40 to +40 cm.

Sixty percent of the total waves reach heights of
less than 1 meter, and 20% are between 1 meter to 2 meters
in height. Maximum wave heignts are about 7.5 meters,
but such waves are very rare. During the summer bathing
period the average wave height is 60-120 ecm.

RIVERS (WADIS)

Rivers are all small, both in water volume and in
sediment supply to the sea. At present, because of the
increased consumption of fresh water sources on one hand,
and the weakness of antipollution laws on the other,
these rivers are used as "natural" carriers for domestic
and industrial sewage.

water nquantities during flood periods are relatively
large, but there are actually no active flood-plains as the
river channels can accommodate all the water that comes.

WATER SOURCES

Water for domestic and industrial uses is mostly
pumped from the relatively shallow aquifers in the Kurkar
sandstone, and from the few springs found at the foothills.

With an increased population and growing agricultural
needs, some salinization has occurred in a few places
where over-pumping took place. Special regulations to
Prevent over-vumping were made and the water Planning for
Israel Co. (7 "al), efficiently administers these rules.
Theye growing needs for water in the Central and Southern
Coastal Plain has developed a deficit. Therefore some of
the water carried to Southern Israel through the National
Water Carrier are being used here,

CLIMATE

The climate along the Israel Mediterranean coast is
typically Mediterranean, with a rainy season ir winter and
hot summers. The summers are hot and dry, yet the relative
humidity along the coastal plain is moderately nigh,
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Average rainfall is 600 mm/yr North of Haifa,
decreasing to 500 mm/yr in the central region and to about
350 mm/yr and less on the southern shores.

Average air temperatures usually range between
12-149C in January which is the coldest month, and
hetween 24~26°C in August — the warmest month. Summer
winds are mostly light, while in winter more extreme winds
blow, with storms reaching speeds of up to 80 km/hr or
more. However periods with no wind at all are typical
for winter,

NATURAL RESOURCES

SAND

Sand for construction purposes is the only exploitable
material from these beaches, as no other minerals of
economic value are known to occur. The growth of building
from the late forties to the early sixties has enormously
increased beach-sand quarrying. The total amount of sand
quarried during that period is estimated to be 10 million m>
a huge figure compared to the total amount of sand on the
Israeli beaches and in the shalloy sea. It is estimated
that this region has 45 million m” of msand. Serious
damage was done to the beaches, and steps were taken to
prevent further quarrying. A special law to prevent sand
quarrying in the beach and backshore region up to 200 m
from shore was made in 1964. As a result, many beaches
have partially recovered, and sand has started to accumulate
once again.

As a result of the shortage in construction materials
in Northern Israel, a study for offshore materials has
been carried out. The purpose of this work was to examine
the submerged Kurkar ridges for availability and
dredgeability of construction materials there. It has
shown that for certain construction purposes the offshore
material can economically compete with the existing land
sources.

FISHING

Fishing in the very shallow waters and along the
beaches is mostly for sport, although there is some
commercial fishing in very shallow water.

ARUACULTURE

Aquaculture is in its infancy, and no economic
projects are planned yet. Some steps were recently taken
by the construction of an artificial reef off Haifa.
POPULATION

About 2/3 of the population of Israel is concentrated

in the Central Plain and along the beaches. Tel Aviv,
ilaifa, Gaza and Natanya are the four main cities situated
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here.

The ever growing population demands a vast construction
activity., Therefore agricultural areas have been transformed
into built-up areas, a well-known phenomenon in "booming"
countries.

A good road network covers the entire shore region
and connects it with the other parts of the country. A
simple railway system runs parallel to the shoreline,
connecting all the main coastal cities.

RECREATION AND TOURISK

One of the most popular leisure time activities in
Israel during summer and autumn, is bathing. Particularly
during the weekends large numbers of holiday makers
gather on the 25 to 30 bathing beaches. Official figures
show more than 1/2 a million bathers on these summer
weekends, and the beaches are often overcrowded.

A few of the main beaches have been artificially
enlarged by the construction of detached wavebreakers.
Sand bodies, namely tombolos were formed, connecting the
shoreline with the wavebreakers. Although the nearby
beaches suffered an accelerated erosion due to this sand
accumulation, beach size and capacity were increased.

Official national parks are still few in number along
the beaches. Recently however some 15-20 coastal strips,
each with its special morphology and natural features,
were proposed as nature reservations.

Tourism in Israel is a very major industry, and more
than 80% of the tourists stay in hotels near the sea
shore. All main cities situated along the shore have
developed a seaside cuvlony of modern hotels.

MARINAS

Sailing and other marine sport activities are still
not much developed in the Mediterranean waters of Israel.
There are a number of small sail boats, but yachts are
6till rare. Tel Aviv has the only marina in Israel; its
capacity is a few hundred small boats. Elsewhere old
harbours are still used for both economic and sport
activities. Due to present economic difficulties it seens
that the number of yachts will not increase dramatically
and the small harbours will therefore continue to function
also as marinas.

PORTS

As the Israel Mediterranean shore does not have
clogsed bays or large river estuaries, wavebreakers must
be constructued for every port built here. iiaifa Bay is,
to a certain extent, an exception. The first modern
harbour was therefore constructed there in recent times.
The port of Yaffo, which had served as an open~-sea harbour
since biblical times, has declined since the fifties. At
pPresent it is used mainly as a fishing harbour.
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A small port, which operated for about 25 years, was
constructed in Tel Aviv in the mid-thirties.

A very large and modern port was constructed in
Ashdod, and began its operation in the mid-Bixties. AsB
a result the Tel Aviv and Yaffo harbours declined and
were actually closed.

There is also an open-sea port in Gaza, south of
Ashdod, where two parallel groins function as port. This
port can operate only during good weather conditions.

Fishing vessels are the main users of the Kishon
harbour, which is adjacent to Haifa Harbour. They also
uge the small fishing port in Akko, and in fact utilice of
all the shore ports.
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MONOGRAPH ON JAMAICA

Peter Reeson
Natural Resources Conservation Authority
Ministry of Mining and Natural Resources
Government of Jamaica

Introduction: Topography and Climate

Jamaica, an island of 11,344 square kilometers, is located
in the Caribbean Sea between longitude 17°%°41' to 18°32' west
and latitude 76°15' to 78°22' north. Much of the island is
made up of rugged terrain with the main mountain ranges ex-~
tending east and west across the island. About 50% of the
island lies )00 m above sea level.

Broad coastal plains occur on the southern side of the
island, but along the north coast, they are gcnerally narrow.
These plaing anre comprised of alluvial deposits and in part
are covered by morasses and swamps, The island has 788 km
of coastline which is irregular and indentured with many bays
providing sandy beaches and protected harbours.

The island shelf is very narrow along the north coast and
extends for 30 km off the central south coast. There are
several cavs and small islands rising from the shelf. A more
or less continuous fringing coral reef occurs on the edge of
the shelf along the north coast but the reefs on the southern
shelf tend to occur as isolated patch reefa and barrier reefs.
Extensive algae and sca-grass beds occur adjacent to the reef
and along the coast in shallow waters.

Jamaica has a tropical climate with annual temperatures
ranging between 209C to 33°C at low elevations where the
daily temperature variation is about 15°. Temperatures are
109 to 20° cooler in the highlands. Rainfall is seasonal
being highest during May - June and September - October and
the major dry period is from January to March. The average
annual rainfall is 196 cm but its distribution is influenced
by the terrain. Thus some southern coastal areas receive
less than 127 cem per year, The island is subjected to regular
north-easterly trade winds throughout the year. These are
modified by the Blue Mountains (highest peak is 2256 m) so
that winds blow from the east southeast along the eastern
south coast. Land and sea breezes alternate daily and cold
northerly winds occur during the winter season.

Coastal areas: Features, Status and Problems

he relatively small size of the island imposes acute
spatinl constraints on its ability to increase production in
the face of mounting population needs. Due to its rugged
interior highlands the major impact of development and ex-
ploitation has occured in the limited coastal zones.

In this paper, coastal areas are considered as being a part
of an ecosystem comprising the actual coastal land and water
basin as well as the adjacent shoreland and watershed. It is
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recognized that water is the major link between inland and
coastal areas.

Jamaica has high rainfall and the resulting water is
available from surface and underground sources. Although
the supply is more than sufficient for the needs of Jamaica
in the forseeanble future, the problem of conservation,
development and distribution of water exists aud the areas
of greatest water demand have the least abundant supply.

(a) Wetlands

The volume of fresh water supply governs the salinity
of all coastal waters, their pattern of circulation and
flushing and also the amount of dissolver and suspended
materials in the water.

It has been estimated that there are about 20,000 hec-
tares of morasses and swamps in Jamaica. These areas are
found on the coastal plains especially near the sea and
bordering rivers. They are permanently inundated in the
deeper parts and periodically flooded along the shallower
fringing zones. The wetlands have heen formed on river flood
plains, in which case, there are essentially freshwater, or
enclosed behind coastal sandpits. Depending on the degree of
enclosure and separation from the sea, the water may be fresh
or brackish in the upper reaches and saline adjacent to the
sea. The tidal range around the island is in the order of 30.5cm
and thus the tide has relatively minor influence on the
salinity regime.

Wetlands have traditionally been considered as waste-
land and beciause of their location in flat coastal areas,
they have been the prime targets for reclamation for agri-
cultural and real estate development. In many areas, especi-
ally at higher elevations, much of the original wetland has
been drained in the past to allow its use for gLrowing sugar
cane. More recently, wetlands have been reclaimed for the
cultivation of rice. Swanps and morasses, in general, are
extremely productive and have an important function in the
natural ecosystem. This is briefly summarized below:

(i) Cleanse runoff waters.
(ii) Regulation of water flow.
(iii) Convert, store and supply basic nutrients
to coastal waters :
(iv) Stabilize shorelines.

(v) Provide habitat for specinlized aquatic
vegetation, waterfowl, crocodiles and
other animals.

(vi) Provide nursery arcas for certain fishes
and shrimps.

This function is all the more critical in the Jsmaican
context in view of the island's limited size and resources
and there is a need to conserve and manage these vital areas.

(b) Beaches
The island is well-endowed with beaches, especially
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those with white and yellow sands found on the north and
western coasts. i7.5% on the entire coastline is suitable
for bathing, and together with an amenable climate, these
provide the basic attraction for the island's tourist
industry.

The beaches derive their sediments from two basic
sources. These are either river sands, which supply sediments
to beaches via westward littoral drift, or coral sands derived
from the destruction and hreakdown of coralite from tha ad-
jacent reefs. Indentations and bays in the coast provide the
sites for small pocket beaches which are usually isolated by
rocky limestone headlands on either side.

At present, there is no serious problem of natural
erosion of Jamaican beaches outside of normal periodic or
random physical processesn. However, the potential for future
problems exists due Lo the destruction of reefs by sewage
disposal in their vicinity, the construction of artificial
harbours and beaches, physical encroachment on the foreshore
and the illicit removal of beach sands. These factors tend
to alter the foreshore dynamics.

Twenty-seven beaches with changing rooms, toilets, sho-
wers and parking facilities and 101 beaches without such
facilities have been secured either by ownership or lease
and are managed by the relrvant government agency. In addi-
tion, there are twenty-two seaside parks. The total frontage
of public bathing beaches so far reserved is over 23 km.
There are 11 commercial bathing beaches under private owner-
ship which are open to the public on a fee-paying basis and
most hotel beaches are similarly accessible to the public for
a fee. The total frontage of commercial and hotel beaches is
about 13 km.

(c) Coral Reefs and Marine Grasses

Coral reefs are recognized as being one of the most
productive and diverse of natural ecosystems. Typical of the
Caribbean islanda, coral reefs flourish around the Jamaican
coast and particulary fine examples of deep fringing reefs
are found on the north coast.

These reefs afford protection to the coastline, produce
sediments that form beach sands and provide the basia of the
island's fishing industry which heavily exploits the near-
shore reef fish communities. A small but lucrative trade on
the attractive branching types of coral and conch shells huv
developed near the tourist centres along the north ccas:.
The effect of this removal of coral from the reef system has
not yet been evaluated but the destruction of the reef habitat
is a matter of concern as is the sale of juvenile conch shells
from the marine grass-beds. A ministerial order prohibiting
the removal of black coral is soon to be established and two
areas of coral reefs on the north coast have been designated
as marine parks.

Marine grass and algal beds are found in shallow waters
such as protected back-reef areas and quiet estuaries., They
attract a diverse and atundart biota and form an important
component of the estuarine ecosystem by supplying food for
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grazing animals, adding nutrients and oxygen to the water,
stabilizing hottom sediments and providing nursery areas fur
Juvenile fishes and other ajuatic animals. Marine srass-beds
form the feeding areas of the sen-cow or manatee, a mamalian
species that is rapidly becoming extinct throughout the
Caribbean.

(d) Population centres and Harbours

With a total of approximately 2 million people, Jamaica
has a relatively dense population averaging 5.7 persons per
square kilometer, In rural areas, the population is highly
dispersed except in areas of little agricultural value, Most
of the important population centres are located around the
coastal harbours including Kingston, the island's capital,
which has a population of 3/4 million. The island's major
exports, namely bauxite, sugar and bananas are shipped from
the island's rifteen active ports. A transhipment port is
also being constructed as a part of the Kingston haterfront
Development Scheme,

A feature in common with most of the harbour bavs isg
that they are adjacent to the river exits bordered by man=-
grove swamps. These wetlands are increasingly being distur-
bed by reclamation processes for real estate development ;
in several cases leading to flooding problems during heavy
rains. Another serious problem being experienced 1n the
coastal areas with population concentration, especially in
Kingeton Harbour, is that of domestiec and industrial pollu-
tion causing eutrophication and destruction of the quality
of the aquatic environment.

The expansion of the citv of Kingston has brought about
the filling of extensive areas of mangrove swamps and tide-
land areas with corresponding modification of the waler basin
structure, Major redevelopment of the Kingston waterfront
has concurrently taken place involving extensive dredging
and land fill and a eausewav has been constructed across the
ent:ance of Hunts Bav. The latter has affected the natural
water circulation pattern between Hunts Bay and the harbour
basin. Similarly, phvsical alterations of the waterfront are
being effected in Montego Bay and Oracabessa.

Resources and uses of Coastal Areas
(n) Agriculture

Almost one-half of the land area of Jamaica is used for
agriculture and pastures. T'he three principal tvpes of agri-
culture use are plantation crops grown mainly for export,
food crops for lLocal consumption, and pasture for beef and
dairy cattle also used for local consumption, [he two import-
ant export crops are sugar and bananas both of which are
grown in the interior vallevs and on the coastal plains,
Large tracts of fresh water wetland have been drained in the
past for growing sugarcance and in some areas the intrusion
vl salite water has curtailed the reclamation of more swamp-
lands for this purpose.
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The cultivation of rice has previously been unauccess-
ful largely hecause of the high production costs and in-
adequate water control. More recently, however, large-scale
drainage and water control projects have been initiated
primarily for the construction of rice paddies.

The important concern in regard to these water control
projects is the possible disruption of natural water flow
patterns which will ultimately affect the wetlands lower
down towards the coast. Another matter of ecological concern
is the discharge of "dunda", ihe waste fraction resulting
from the distillation of spirits, and the more general
ef'fluent produced by the cane washing process and during
factory cleaning operations at sugar factories. These un-
treated effluents are used for irrigatlion purposes and are
discharged into rivers and canals and ultimately carried
down into coastal lagoons, swamps and the sea. In some areas
of the island, the degree of pollution during the crop
season is sufficient to produce massive fish kills in rivers
and lagoons.

(b) Fisheries

Traditionally, Jamaica's fishery has operated at a
suhbsistence level and is largely based on canoe fishermen
and the usc of fish traps set on or near coral reefs. Fish
are landed at fishing beaches and the marketing of fish is
largely done through vendors. 70% of the annual fish landings
are derived from reefs and, in addition, seine and gill nets
are used for catching small inshore pelagic species and fishes
feeding over marine grass beds. Apart from the near-shore
fishery, an offshore fishery operates from the nearby cays,
for example, Morant and Pedro Cays and banks near to the
Central American mainland. Larger vessels are used for trans-
porting fish, caught by fishermen based on these cays, to
the island. The total annual catch of fish by the local
fisheries has been estimated at 10,000 metric tons. This
catch is insufficient to supply the demands of the island
and approximately 18,000 metric tons of fish are imported.
This is largely in the form of salted fish which comprises
part of the national dish of 'saltfish and eackee'.

An initial increase in the production of fish followed
a mechanization scheme introduced by the IFisheries Diviasion
in 1956. Outboard engines are made available to fishermen
on easy credit terms with provision of tax free gasoline at
several fishing beaches. About 7,000 persons are engaged in
fishing activities and this industry supports about 75,000
people.

At present, the intensity of fishing effort is reflec~
ted by the impoverishment of the reef fish fauna and the
almost complete absence of the larger carnivorous sapecles.
There is difficulty in assessing the reef fish stocks for
the purposes of management due to the diversity of the catch
and because no species forms more than 10% of the overall
catch. Ag a first step towards setting up the basis for
proper management of the fisheries, the Fisheries Division
is in process of licensing all fishermen and their craft.
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The illegal use of dyvnamite for killing fish occurs
with alarming frequency especially in and around Kingston
Harbour. This practice results in the loss of limb and life,
destroyvs the aquatic habitat and does not discriminate bhet-
ween adult and juvenile fishes. A large portion of the dead
Tish also sinks rather than floats so that there is a con-
siderable wastage of the catch. Pollution and the reclamation
of nearshore shallow waters and svamps limit their use as
nursery areas thus ultimately affecting recruitment to the
fishery.

(c) Aquaculture

The practic of aquaculture has not established itgelfl
in Jamaica although it offers several avenues for develop-
ment, either along lines directed towards the production of
cheap protein to satisfy the island's acute need or for the
high priced export market. Large areas of productive coastal
wetlands have the potential for the development of fish and
crustacean culture.

(d) Minerals

Offshore oil exploration has been conducted on the in-
land's southern shelf but no deposits worthy of exploitation
have yet been found. Black sands containing iron and titanium
exist on the north and south coasts hut recent evaluntions
have shown that only the asouth coast deposits have a potential
for exploitation.

(e) Tourism

Tourism is 1ot a noew industry in Jamaica but it hos
increased significantly since the Second World War and has
grown to become the island's second largest foreign exchange
earner after bauxite and alumina. About 8,366 rooms are
availahle for accommodation and the industry provides direct
employment for some 8,500 people. The important hotel and
resort arecas lie on the north coast and in Kingston,

Although the recent world-wide recession, particulary
that affecting the United States, has curtailed the expansion
phase of the thatugtry, longeterm projections indicate the
need for a total of 34,000 rooms and an employment potential
of 65,000 by 1990, 1t may however be open to question whether
the full impact of this projected development on the coastal
resources and the environment has been fullvy apprecianted.
Excluding the social and physical problems associated with
such development, an expansion of tourism, without due con-
sideration to the ecological implications, can have an adverse
effect on coastal resources. Areas of mangrove swamp have
been destroyed for the construction of hotels and resort
facilities. The attendant sale of conch shells and coral has
been referred to before bhut further damage to the reefs is
caused directlv through collecting by tourists. Most, if not
all, hotels located on the shoreline :ffect secondary treat-
ment of sewage and such treated efflutnts are discharged in
a manner prescribed by the relevant Government agencies,
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Although at present there appears to be little pollution of
coastal waters by hotel sewage, the increased amounts of
waste matter produced by an expanding hotel industry will at
some point exceed the capacity of the coastal waters to
absorb and assimilate such wastes without causing eutrophi-
cation.

(r) Roadways

The island is relatively well provided with roadways
throughout, There are major roads connecting the towns along
the coast but in some instances, these roads have been im-
properly located and designed. There are cases where roads
have been built in areas where they have impeded the natural
flow of water, e.g., across mwamps, and have caused changes
to the ecosystem.

(g) Forestry Management

A relatively high degree of soil erosion occurs in
Jamaica. This may be attributed to the steep-sided hills,
heavy rainfall, fast-flowing rivers, and most importantly,
poor agricultural practices. Conservation methods are being
adopted which include afforestation of watersheds with useful
trees and improved agricultural techniques.

(h) Wiste Disposal

'he problem of domestic and industrial waste control
in Jamaica is critical. There are presently 56 sewage treat-
ment plants in operation and in some cases these are operat-
ing inefficiently. Many industries do not provide for any
troatment of their waste and this discharge includes caustic,
0il and suspcnded solids. These effluents are either directly
relcased in the coastal waters or reach the coastal waters
by way of rivers and canals. Their deleterious effects in-
clude the deterioration of water quality and increase turbi-
dity which affects marine life and the waters used for re-~
creational purposes.

Institutions and regulations pertaining
to coastal area management

Somae of the major environmental problems facing Jamaica
relate to soil ecrosion, urban runoff, flooding, pollution
from agricultural, domestic and industrial sources and the
destruction of ecologically sensitive areas. These problems
reflect poor land use vractices which in turn reflect the
poor general understanding of the nature of land and the
sensitivities of the resources. There is need for an improved
awareness of the country's natural resources and the in-
stitution of a Development Control Procedure by which the
normal functions of the physical planners will be strengthe-
ned by the addition of ecological skills.

It is important that there should be proper recognition
of the ecological factors that comprise the island’s eco-
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systoms and of the limitations of its resources. [is espe-
cially applies to the resources of the fragile coastal areas
which suffer most heavily from the demands of population
pressure and development. Jamaica's coastal resources include
beaches, locations of acenic and cultural interest, hluack
sands, estuaries, wetlands, marine srass beds, coral reefs
and other marine organisms.

Legislation relating to the conservation of natural
resources and environmental control has largely been made on
an ad hoc basis.The laws governing the process of physical
planning in Jamnica are:-

(i) The Town and Country Act of 1957 - which makes
provision for the "orderly and progressive develop-
ment of land, cities, towns and other areas, rural
or urban, to preserve and improve the amenities
thereof".

(ii) The local Improvement Act of 1914 - which relates
to the subdivision of land and comes under the
authority of the local Parish Councils but is
over-ridden by the Town and Country Planning Act.

Each of these laws is adminiastered by a separate
Government agency resulting in inefficiencies in the planning
and control of proper land use. A proposal has, however, been
made for centralizing the development control organization
under one Ministry.

The laws relating to flood water control and the pro-~
tection of watersheds are:-

(i) The Flood Control Act of 1958 - which makes
"provision for the conatruction, improvement,
repair and maintenance of works for the control
of flood-water, and for other matters connected
therewith',

(ii) The Watersheds Protection Act of 1963 - which
provides for "the protection of watersheds and
areas adjoining watersheds and by that means to
promote the conservation of water",

These acts are nlso administered by separate Ministeries.
Several other laws presently apply to the management
of the coastal environment:-

(i) The Beach Control Act af 1955 - provides for
control and regulation the use of the foreshore
and the floor of the sea extending to the 12 mile
(19 Km) territorial limit. The foreshore is defined
as the area lving between the high and low tide
marks but due to the small tidal range around
Jamaica, it is relatively narrow. Thus, the develop-
‘ment of beach projects requires the acquisition of
adjoining beach lands. Commercial development along
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the foreshore and coast requires licensing under
this act. The issuing of licenmes for the exclu-
sive use of beaches by resort operators has given
rise to public pressure demanding more liberal
access to the foreshore.

(ii) The Wildlife Protection Act of 1945 - makes it an
offence to hunt in game sanctuaries and prohibits
the hunting or taking of protected animals, game-
birds during close season, turtle eggs and imma-
ture fish. It makes it illegal to kill fish with
dynamite or noxious materials and to pollute wa-
ters containing fish. The act allows regulations
to be made controlling fishing seasons, hunting
methods, bag-limits and provides for fish stocking
and the establishment and control of fish sanc-
tuaries and hatcheries.

(ii1) The Fishing Industry Act of 1975 - deals with the
regulation of the fishing industry. It prohibits
fishing without a license and requires that fish-
ing boats be registered and licensed and allows
for the declaration of fish sanctuaries and close
seasons.

(iv) The Public Health Act of 1974 - allows regulations
to be made over air, soil and water pollution and
to this end an environmental control division is
presently being organized by the Ministry of Health
and Environmental Control.

The traditional lack of a co-ordinated approach towards
the management of the island's natural resources is changing
towards a recognition of the need for the integrated and co-
ordinated functions of agencies invelved with management of
the envirunment. As part of the strategy for conservation of
the natural resources, including coastal resources, the
Government of Jamaica established the Natural Resources Con-
servation Authority in 1975 by amalgamating the following
agencies:~

The Beach Control Authority

- The Watersheds Protection Commission

~ The Wildlife Protection Committee

- The Natural Resources Planning Unit

- The Marine Advisory Committee

- The Kingston Harbour Quality Monitoring Committee

The N.R.C.A, currently operates under:-

The Beach Control Act
The Wildlife Act

The Watersheds Act and
The Flood Control Act
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Steps have been initated to revise the existing laws
and to draft a single comprchensive taw for the Authority.

The plan for coastal management requires evaluation of
sensitivities and classification of areas of environmental
concern. Also it requires the definition of guidelines for
the allocation of coastal space among competing usesa. Con-
sidering the small size of our nation, its need for economic
development in the face of an increasing population and the
fragility of its ecosystem the N.HR.C.A. 18 committed to the
management of the limited coastal resources of the country
for the benefit not only of the present but also the future
generations. This will be achieved bv:-

- increasing the public awareness and understanding
of the Lsland's ecological svstems;

- Collecting, storing and distributing data and in-
formation on the development and conservation of
the Island's coastal resources;

-~ determining the policy guidelines to be followed and
standards to be maintained in the management of the
Island'sa coastal resources of land, wnter, air, flor:
and fauna;

- promoting and ensuring the wise use of the Nation's
conatal resources hv the establisbment ot an ecolo-
gical review procedure for all relevant development
proposals;

- implementing programmes for the conservation and
dovelopment of all coastal areas;

- developing coordination and cooperation between

various government agencies dealing with
development procedures.
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KENYA

John Mumba
Assistant Director of Fisheries (Marine)
Fisheries Development and Extension Services
Government of Kenya (Civil Service)
P.0. Box 90423, Mombasa

AREA UNDER DISCUSSION

For purposes of this seminar the area under discussion
here is that portion of the country which falls within
gixty miles inland from the coastline of Kenya; also
included is Kenya's territorial waters which is twelve miles
from the coastline.

COASTAL AREA CHARACTERISTICS

Kenya has a coastline (480 km in total length) which
is extended roughly in a North-East/South-West direction.
It extends from the Somalia border about 1945' South of
the equator to the Tanzania border about 52 South of the
equator.

Off the East African coast there is 1little or no
continental shelf; the coastline is bordered by fringing
reefs on the seaward side of which there is a steep slope,
g0 that the depth of water increases to several hundred
fathoms in a very short distance offshore.

The Coastal Plain is developed on sedimentary rocks
and near the Western limit of the plain a series of steps
or terraces lead up to the plateaus which occupy the
greater part of Kenya.

CLIMATE

Climatically the coastal region of Kenya can be said
to be an area of high temperatures and moderate to high
rainfall.

Mombasa, the largest town in the area, receives an
average of 48 inches of rain per year. The area experiences
two rainfall seasons per year: the long rains from March
to June during the Southeast Monsoons and the short
rains from October to November during the Northeast Monsoons.
Rainfall decreases steadily along the coast from south
to north and also with increasing distance from the coast
towards inland.

Yemperatures are high throughout the year with
highest temperatures being experienced in January and
February and lowest temperatures in June and July,
although variations in temperature are less marked along
the coast than inland. Mombasa has a mean annual temperature
of 80°F (26.7°C).
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RIVERS

The most important rivers flowing into the sea all
Year round are the Tana and Sabaki in the North coast and
the Umba and Mwachi in the South coast. Other rivers
which are seasonal are Mwena, Ramisi, Cha Simba, Hare,
Ndzovuni and Dedori.

The Tana River in the North coast has until
recently caused floods in the Tana River District which
lies in the lower river basin; these floods had a profound
effect on the rhythm of life in that part of region.
These floods have now been controlled by the construction
of two dams, Kindaruma and Gtaru, in the upper river basin.
The two dams are giant hydro-electric projects for Kenya'a
power needs.

ECOLOGICAL SIGNIFICANCE

Unlike most areas in Kenya there are marked factors
which have made the area under discussion unique in many
respects. Some of these factors are its potential for
tourism and wildlife development.

TOURISM AND WILDLIFE

Tourism in Kenya has become the third principal
source of foreign exchange after agriculture and
manufacturing. The coast of Kenya is endowed with natural
tourist attractions comparable to any in the world,

These have been developed and the area now offers many
international tourist facilities along the whole of its
length,

The Government's major investments have been in
infrastructure, including airports (Mombasa Airport ie
now taking international flights), road networks on new
tourist circuits, water schemes at the coast and in the
systems of national parks and reserves.

Many international hotels are situated in the South
coast (up to about 50 mi South of Mombasa) and in the
North coast, all the way up to Malindi (about 70 mi
North of Mombasa). Beyond Malindi, tourist hotels are
found around Lamu. They provide holiday beach resorts
for individuals, small groups and package tours from
overseas, and most have swimming pools, shops and some
game facilities. Water sports available include scuba
diving, sailing, fishing, water skiing, goggling and
deep sea fishing facilities.

The scope for further development of tourist facilities
in the area is wide and although there is direct participa-
tion by the Kenya Tourism Development Corporation,
partnership with other bodies such as County Councils is
suggested. The development strategy for the beaches
should cater for both overseas and local tourists and the
whole linked to the conservation needs of the marine area
and forest reserves. Planning and development should not



179

be carried out in isolation, whereby one hotel chalet or
camp is built here and another there without regard to the
potential of the whole run of the beach, available water
supply and the beach programmes. All concerned bodies
should serve as a lever to organise and develop the tourism
industry to ensure maximum domestic benefits.

Tourists are attracted to Kenya principally by its
wildlife. It is the Government's policy to promote the
development of both terrestrial and marine wildlife to
ensure maximum benefits for both local inhabitants and
the nation as a whole. The natural endowment of wildlife
in the area is found in the sea. Although the rest of
the country is famous for its terrestrial wildlife, the
coast of Kenya gets added uniqueness from the existence
of marine parks.

MARINE NATIONAL PARKS

The first marine parks in tropical Africa were opened
to the public in 1968 by the Kenyan Government at
Casuarina in Malindi and Watamu., The two are situated
roughly about 60 mi North of Mombasa. Casuarina Marine
Park covers gn area of 1.5 mi2 while Watamu Marine Park is
about 3.0 mif¢. Since then another marine park has been
established at Shimoni about 50 mi South of Mombasa. The
latter park undoubtedly forms the richest and most beautiful
part of the coastal environment. The area has a wide
range of all types of marine tropical flora and fauna.

The area on the seaward side of Wasini, out to Kisite and
beyond is made up of extensive intertidal coral flats

with scattered small islands and channels. At Kisite

the coral forms a fairly deep slope running from the rich
intertidal flats to a sandy bottom about 20 ft below.

The parks attract tourists from all parts of the world and
although they registered increased frequency of visite

in the recent past, local Kenya residents' frequency is
low and requires promotion to enhance the educative and
aesthetic value of the marine parks domestically. The
opportunity of using the marine parks for studies on marine
biology by institutions of higher learning shall be
particularly encouraged and exploited to the maximum.

TOLERANCE TO ALTERATION

After gazettement of the marine parks all forms of
fishing were banned within the boundaries, causing quite
an amount of ill-feeling amongst the local fishermen.

The main cause of ill-feeling was in the park
boundaries endorsed areas which are sheltered during
"kusi" (the Southeast Monsoons) by the various islands
around the park areas. The fishermen argued that during
"kusi" they would not be able to set their nets and trape
in their traditional areas and would be forced to go
out into rougher seas in their small traditional canoes.
With the moderniration of their fishing boats and gears
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this resentment is slowly dying away. It is interesting
to note that the Fisheries Department records have not
showed any appreciable decline in the weight of fish

landed at Malindi, Watamu and Shimoni since the gazettement
of the parks, On the other hand the gazettement has
resulted in a general increase in the density of fish in
those areas and has also led to the establishment of a
relatively "tame" population, thereby increasing the level
of attraction of the parks to visitors, both tourists

and non-tourists.

OTHER WILDLIFE ENDOWMENTS

The development of the Kilifi Creek Bird Sanctuary,
the Pangani and Chasimba privateland wildlife viewing will
be put in line with tourism development. The construction
of a road along the Sabaki River would in this respect,
strengthen the game viewing and photographic block
recently started in the area.

WILDLIFE DEVELOPMENT

The most immediate constraint on national Planning for
land and sea use in wildlife areas is inadequate data on
range potentials, wildlife and domestic stock densities
and wildlife migration patterns, as well as knowledge of
the optimum mixtures of wildlife and non-wildlife
enterprises in specific areas. The Government has
undertaken to strengthen research and acquire this
information. In addition, this policy will require re-
training many existing staff members and employment of
others with a wider variety of skills.

TRANSPORT AND COMMUNICATION

The major constraint in transport development is
caused by difficulties of integration; railroads, air and
maritime transport are largely adminiastered by agencies of
the East African Community whereas highway transport is
the exclusive responsibility of the Kenya Government. This
generates, both at the local and national levels, problems
for the systematic and rational implementation of
investment and policy measurcs. Deliberate steps are
being undertaken to promote co-ordination among the
different transport modes operating both locally and through-
out the country.

The skeleton of a full tranasport system exisots already.
The main population, agricultural and commercial centres
are now inter-connected by all weather roads. ‘'he
thrust of the efforts in future will be to provide
efficient connections to smaller centres and special
attention will be devoted to the all-weather access
between farming and market centres.



POPULATION

The coastal region is inhabited by the Miji-Kenda
ethnic groups of tribes, the Pokomos and the Swahilis who
are a mixture of Arab and African stock. Because the area
being discussed is a geographical zone rather than an
administrative unit, figures for total population will
not be given here. However, population density figures
range from 2 persons to the km2 in some parts of the North
coast to 382 persons per km? in some rural locations in
Kilifi district. The 1969 census ghowed that Mombasa
Municipality had a population of 247,000.

The national population growth rate as of 1974 stood
at 3.5%. Population pressure is indeed a critical factor
in agricultural planning for some parts of the region
whereas under-population is likewise a critical factor
in planning infrastructure in the northern part of the
region.

There has been fairly significant population migrations
within this region in the recent past. The focal areas
of these population changes have been: Mombasa town, the
various settlement schemes such as Shimba Hills, Mtwapa
pettlement scheme and Lake Kenyatta settlement scheme,
Malindi town, Watamu town and Kilifi town. The actual
extent of these population changes cannot be easily
ascertained but it is evident in the new industrial and
tourist growth centres around Mombasa, Malindi and Kilifi
towns, and in the expanded pettlement schemes all which
have attracted considerable population.

RESOURCES

The resources found in this region are water, fisheries,
agriculture, forests, minerals and electricity.

WATER RESOURCES

Water is essential for the continuation of all forms
of 1ife. The provision of water of satisfactory quality
in sufficient quantities consistent with the minimum
needs of life and social satisfaction of the people is
a prerequisite in any development programme.

With the increasing concentrations and expanding
distribution of human and animal life, the continuing
use of natural water supplies alone has resulted in gerious
shortages along the coastal region of Kenya. If this 18
not controlled, it will lead to the lowering of levels
of service to such a degree that water-borne diseases
will become prevalent. Piped water supplies at various
levels of service are one of the main aims of a programme
on water that the Government has undertaken. '

Wwork on this programme started in early 1971 when
congulting engineers were appointed to carry out feasibility
gtudies and to make recommendations on the solution of
the Mombasa area's water problems. Many alternative
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schemes were investigated and from these a final selection
was made. This selection was based mainly on economic
grounds although other important aspects were also given
close consideration,

To speed up water development, the lMinistry of
Water Development has been structured to operate on a
functional system basis with a broader staff base than
before, and it has employed the services of congultants
and contractors to carry out design, construction and
gupervision of development projects,

The basic development goal of the water sector is
long-term in nature. Summarily, it may be defined as
bringing to the entire population the benefits of a
safe supply sufficient to their requirements for domestic
and livestock consumption. It has been ihe stated intention
of the Government to achieve this by the year 2,000.

There are four main basic types of benefits to be
derived from investments in water development. These are
higher cash incomes, more secure subsistence, improved
health and increased leisure. Ir each of these areas
the realigsation of full benefits depends upon the
implemertation of programmes and projects in other sectors
such as fisheries, agriculture, fcrestry, health and
transportation. To these programmes and pro_ects water
deveiopment stands in complementary relationship. Although
this complementary relationship is essential to the
fulles  .ealipation of benefits, it must be noted that the
groesly inadequate water supply facilities in many parts
of <re coastal region and the whole country at large
mears tnat a significant social benefit is attached to
a water supply project even where complementary programmes
are not well advanced. In recognition of this fact the
strategy is for water development to proceed hand in hand
with programmes and projects of other sectors so that a
fuller realisation of potential benefits ran be achieved.

It has become an axiom in the planning of water
development that the fullest range of benefits is associated
with the highest quality of service. The problem in
Kenya is one of compromising this axiom to the extent
required to prepare a development programme whose costs
are within the capacity of people and Government to support.
This effort, stimulated by a desire to spread the benefits
as widely as possible and conditioned by final constraints
and the fact of widespread rural proverty, is the context
in which Government policies for standard services and for
Pricing have been formulated.

FISHERIES RESOURCES

The fisheries resources off the Kenya coast can be
considered in terms of both coastal and oceanic resources.,
Up to now only the coastal fisheries are being exploited
by artisanal {and sport) fishermen using simple canoes or
dhows and simple fishing gear such ac "Ozio" traps,
"Malema" traps, Tata traps, shark nets, local beach seines
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known as Juya and line fishing. The Kenya annual yield

of marine fish and associated products hac varied between
5,125 and 8,883 metric tons in the last five years. There
is evidence to suggest that the highest figure of 8,883
metric tons may not be substantially improved by increasing
the fishing pressure on the coastal stocks; and therefore,
that these waters may not be suitable for capital intensive
investment planning.

The coastal waters already support a large number of
artisanal fishermen whose economic welfare needs not only
protection but improvement. A good example that can be
referred to here is Japan. While the Japanese home island
is quite a rich fishing ground (Chapman, 1969), fishing
on theme grounds has bteen reserved for small-scale
fishermen, All large-scale operators can only fish
outside all coastal waters around the Japanese Islands
(Shindo, 1972).

The Fast African continental shelf is very narrow
so that the fish stocks in coastal waters are likewise
very limited (Kenya, Tanzania, E.A.M.F.R.0. Annual Reporta).
kLxtensive areas of this narrow shelf are covered by
corals which may need special methods for effective
exploitation of the available fish there (Morgan, 1964;
Kambona, 14Y74). Ordinary modern fishing methods (e g
trawling) cannot be applied intensively.

Inlike other coastal waters (Ivory Coast, Senegal,
Namibia, etc.), the East African coast is relatively poor
due to the interaction of currents and monsoon regimes
producing downwelling rather than upwelling of the
nutrients from below the photic layer (Newell, 1959;
Cushing, 1968; FAQ, 10FC/DEV/71/1; FAO, I0FC/75 Inf. 12;etc)

Inghore species diversity creates problems for marketir
ag the populations tend to run to large numbers of many
small species (Kambona, 1974) and coastal fisherles are
marked by numerous npecies with none in sufficlient
quantities to support a large-scale industry (Di Palma,
1969; tushing, 1971).

These considerations demonstirate that coastal fisheries
of the Kenya Coast are not suitable for capital intensive
investment so that regional (i.e., East African Community)
co-operative development planning would be well aspired if
initiated beyond the continental shelf.

DEEP SEA FIGHERIES

In considering the possibility of exploiting the
resources of the high seas off the Kenya Coast a few
probably digressive but significant points must be mentione:
at the outset.

The long standing notion that "exploitation of the
regources of the high seas would be considered later on
when enough funds are available" is very unfortunate.
lieither the fish nor our Indian Ocean neighbours and
other international friendd'will wait.
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Tne living resources of the high seas being open to
all, developing countries adjacent to them should have
an economic advantage over distant countrles in utilizing
them for econuomic development. The proximity to the
fishing grounds would limit the cost of running to and
from the fishinrg grounds, and would reduce the time when
a vessel in goou condition is not earning by not fishing
(Chapman, 1969),.

The exnloitation of the resources of the high seas
can and should be used 28 a vanguard for economic develop-
ment and as a source of the much needed protein in
local markets in the coastal region.

AGRICULTURAL RESOURCES

Despite migrations to the towns the majority of
people in the coast.l region have continued to rely on
agriculture as a source of employment.

HORTICULTURAL CROPS

Coconuts, mangoes and citrus fruits are the main
horticultural crops grown in the region. Other fruits
grown in smaller quantities include bananas, pPaw-paws,
guavas and pineapples. Coconuts, which have traditionally
been a major crop in the area, have been much affected
by the rhino beetle insect. Currently an intensive
programme of rehabilitation is in progress conaisting of
rhino beetle eradication and control, and coconut nurseries
development to provide replanting seedlings to revitilise
the coconut industry.

OTHER CROPS

Other crops grown are cashew nuts, sugar cane, maize
(staple diet), sisal, oil crops such as sunflower, groundnuts
and castor, and cotton,

The establishment of a K& 2.5 million cashew nut
processing plant at Kilifi is one of the largest agricul-
tural processing industries at the coast. The value of
marketed cashew nuts is expected to increase from
K& 0.6 million in 1972 to KL 1,5 million in 1978 mainly
due to the expansion and improved cultural practices in
cashew nut farming. The coastal strip has vast potential
for further development of cashew nuts into a major
agricultural industry to cope up with the demand of the
cashew nul processing plant at Kilifi both now and in
the future. Other agricultural processing industries are
cotton ginneries in Lamu and Malindi (North coast), the
copra processing lactory and maize milling factories in
Mombasa and sugar cane factory in Ramisi jin the South coast.

VEGETABLES

Vegetable growing is mainly centred on v.irious minor
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irrigation schemes along the coast. Whatever vegetables
produced are all consumed locally. Vegetables grown are
tomatoes, onions, brinjals, cabbages, carrots and capaicum,
Efforts are being made to step up production.

The principal constraints in agriculture are
knowledge, technology and credit. Development strategy
in the area therefore concentrates on extension services,
training, research, credit, improved supplies of farm
inputs, veterinary services, and markets and co-operatives.
In addition, various experimental approaches 1o agricultural
development will be continued through a Special Rural
Development Programme operating in many parts of Kenya.

FOREST RESOURCES

Before the activity of man interfered with the
ecology of the coastal region, the land was covered with
a natural vegetation which varied directly with the
climatic and geologic influences and combined with the
forage activitier of wild beasts and insects. Remunants
that can be iden.ified today are: "high forest™ of ti.e
wetter areas, "lowland dry forest" "lowland rain forest,"
and "lowland woodland"

The mangrove forests of the coast are located in
estuarine tidal conditions and have for centuries
supplied poles for the construction of local houses and
as fuel in the form of firewood and charcoal.

Under the Coast Forest Development Programme started
in 1970, a Forest and Silviculture Research Project has
been in progress at the Arabuko-Sokoke forest reserve in
Kilifi distirict. Tne project is conducting trialse in
the drier areas considered marginal for agriculture aimed
at determining the most suitable tree species and manage-
ment techniques for developing large commercial plantations
under the coastal ecological environment. If successful,
the programme will then be extended to similar vast areas
in Malindi and other areas which are considered marginal
in agricultural potential.

The Rural Afforestntion Programme started in Kilifi
dietrict in 1974 is in progress. Thc basic objective of
the programme is to advise farmers on the importance of
maintaining an adequate forest cover on their land and
aspisting them in the establishment and management of the
woodlots.

whilst the FPorest Department is doing all within its
present capacity to improve und conserve this vital resource,
attentioa is drawn to the need for protection of non-
gazetted areas along the coast and catchment areas inlond,
atricter control on charcoal burning and depletion of
non-protected stands of timber, and closer co-opesration by
County councils and other departments with the Forest
Department would materielly help.
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-MINERAL RESOURCES

The extent of mineral deposits existing in the region
is not yet fully known but initial investigations indicate
that significant qu»ntities are available for mining
economically. Following a geochemical research which
discovered silver, lead, zinc ore deposits in Kilifi
district at Kinagoni, the Kenya Mining Industry was
established over the period 1970-74 to exploit these
minerals at Kinagoni about 25 mi North of Mombasa. The
quantitative value of these minerals is estimated to be
approximately K& 15 million. The projected value of
production from Kinagorni mines during 1974-78 is given
as follows:

YEAR 1974 1978 1974-78
ANNUAL GROWTH RATE%

Production
in K&

l 1,000,000 3,000,000 31.5

The Kinagoni Mines have an employment capacity of
80C workers and a production capacity of up to 300,000 tons
of ore per year,

Another large scale exploitation of minerals in the
coastal area is the production of cement by the Bamburi
Portland Cement Company, Ltd. within Mombasa Municipality.
The raised pleistocene coral is quarried for calcium;
silica is obtained from the nearby jurassie clay/shale
are. Uypsum is obtained at Roka in Kilifi district

Other smaller mining enterprises include the boni
Mines at Vitengeni, mining Barytes which is used in
manufacturing paint, and the Fundisa Salt Works at
Gongoni north of Malindi where sea water is trapped in
shallow basins and is converted into sodium chloride (salt)
by solar evaporation. under certain conditions thia
procress also produces gypsum.

MANUFACTURING RESOURCES

The development of manufacturing industries since
independence has been based primarily on import subgtitution,
which has been encouraged through tariff protection of
consumer goods. Tnis policy has been hipghly successful
to date. llowever, the long term objective is not to be
completely gelf-sufficient in all manufacturing, but to
achieve a high degree of economic welfare.

This is done by selecting those goods which this area
by its resources and skills (both actual and potential)
either can produce now or will ultimately learn to
produce more cheaply relative to the rest: of the world.
Thege goods will initially be produced in substitution
for imports and ultimately for exporis. “hey include
chemicals, processed and tinned foodstuffs, textiles,
hardware industries, etc.
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ELECTRICITY (POWER)RESOURCES

The East African Power and Lighting Co., Ltd.,a public
company with the Kenya Government as a majority shareholder
is responsible for generating and distributing electrical
power in the coastal region. The demand for electricity
has been growing more rapidly than gross domestic product.
lncreasing production of all kinds requires more power,
while electricity is continucusly being introduced into
regions that have not had it before.

At present the thermal generating plant at Kipevu in
Mombasa is being expanded. This power station is now
linked by a 152 KV power line to Kindaruma Dam_ on the upper
Tana and the power station can be used to supplement the
capacity of Kindaruma so that the coast may at times
import and at other times export power to other parts
of the country.

Currently one major electricity grid system extends
from Mombasa to Malindi and serves various points along
the coastal strip whereas Mariakani and Mazeras are served
from the Nairobi-Mombasa electricity. The demand for
electricity is high and in some cuases critical in respect
of the operation of new industries within the area.
pesides the proposed Mazeras-Kaloleni grid extension it is
anticipated tnat the electricity will be extended to Baricho
water works (intake point for the Mombasa and Coastal Water
supply project) via Jilore Kakokeni, Gongoni and Bamba.

The Mombasa-Malindi electricity grid system will reguire
increasing its capacity in view of the industrial and
tourist developments taking place along the north coast
as a whole.

Lamu Island in the north coast is supplied by diesel
generators which were installed recently. There is no
2ther public supplier in the area.

PLANNING, CO-ORDINATION AND IMPLEMENTATION

All planning for development in Kenya begins at the
tistrict level under the chairmanship of the
)district Commissioner. Each district has a committee which
8 responsible for the preparation and implementation of
.he district development plans. This body is known as
:he District Development Committee. To fulfill its
‘unctions efficiently it must neet regularly, it must be
ierviced with carefully prrpared agenda and gupporting
jemoranda and it must receive regular reports of the
*0llow-up action from the District Heads of operating
linistries. The minutes of the committee will constitute
n effective management record of the progress of the
istrict development plan. The full co-operation of all
he heads of departments is essential to the committee's
iccessful operation. The District Development Officer
—ordinates district plannlng work and the implementation
* approved projects, thereby strengthening the effective-
.88 of the District Developmeni Committee. The members
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of this committee are:

District Commissioner - Chairman

District Development Officer - Secretary

Provincial Flanning Officer

A1l District neads of Department

All members of Parliament from the Listrict

All District Officers

Chairman and Clerk to County Council

District Chairman ruling the National Park (K.A.kU)

The activities of the Listriet Levelopment Committee

are cc-ordinated by a Frovincial Development Committee
under the chairmanship of the Provincial Commissioner. The
Coast Frovince Development Committee in this instance
co-ordinates all the management and development projects
in the area.



189

KUWAIT

~ Fadhel Sulaiman Al-Abbar
Head of Landscape Architecture Section
Kuwait Municipality
Government of Kuwait
P.0. Box 10, Kuwait

GENERAL CHARACTERISTICS OF THE ARABIAN GULF

The Arablian Gulf covers an area of 239,000 km2 and
the coastline is about 3,000 km. Kuwait lies Northwest
.of the Arabian Gulf and has a coastline of 140 km.,

: The Arabian Gulf is generally shallow, having a

.mean depth of 35 m, the deepest area ranging from 70-90 m
around the middle of the Gulf and along the Iranian coast.
The sediment in the area and the shallow area of Shatt
Al-Arab is soft mud and clay brought into the Gulf by
rivers and sand storms from the desert.

The bottom of the shallow southern coast is sandy,
along with coral, shell and gravel, interspaced with
numerous coiral reefs.

The formation of the coastline of Kuwait is oolitic
lime stone, slightly cemented. ‘he coastline is mostly
sand beach extended from the desert.

. The coastal water of Kuwait has temperatures ranging
from 15°-30°C during the year, and it is lowest in January
and highest in July, according to a hydrographical survey.
During Januar¥ to March the ealinity ranges from a low
reading of 32%o0 to a high 38 %o during July through
September. The highest record of over 409bo is alsoo
experienced during Summer. The concentration of disolved
oxygen is measured at 4 to 5 cc/1 throughout the year.

The air temperature at Kuwait City ranges from a
mean high of 35°C in June, July and August to a low
14°C in January. A typical desert climate, the rainfall
is extremely low in the months of December through
February with the maximum of B0 mm or so in January. During
the rest of the year there is no precipitation or it is
negligible.

WATER MOVEMENT
WATER MOVEMENT IN THE ARABIAN GULF

The hydrology of the Arabian Gulf is extremely complex.
The main parametres affecting the water movement in the
Gulf area are the Gulf flow system, the tidal movements
and wind induced currents.

1. The Gulf flow system consists of an anticlockwise
flow, starting at the Strait of Hormuz, then
passing up along the Iranian coast and thereafter
down on the other side of the Gulf.
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2. The tidal movements are irregular and oscillate
offshore., The tidal currents set north on the
flood and southeast on the ebb with velocities
up to 1.5 m per second and less in the shallow
areas.

3. Wind currents are dependent on the wind speed
and the distance of travel of the wind on the
water. Howeven waves are rarely higher than
1.5 m and these concur with the North-Northeast
wind blowing along the Gulf,

The water movements in Kuwait territorial waters
consist of secondary coastal tidal currenta varying in
direction and magnitude in the different places (0.1 m/sec
to 1.0 m/sec). However in the Kuwait Bay there is a
clockwise main tidal current with the flood and an
anticlockwise with the ebb with a speed of 0.4 m/mec to
0.6 m/sec.

In general, sea water depths are shallow along the
shoreline. The gradients of the sea bed of the western
part of Kuwait Bay are more steep up to the contour line
of -1.0 m and becoming more soft between the contour
lines of -1.0 and -2.0 m from Ras Ajuza extending along
the eastern part of the shore of Kuwait City, and up to
Al She'eb, the gradients of the sea bed are more gentle.
From this point and up to the Salmiya these gradients
change gradually and become quite steep reaching a depth
of 15 m within a distance of 200 m from the present
coastline.

Bagsically, the geological structure of the coastal
irea belongs to Neogene-Pleistocenic formations, "Gatch"
f consolidated marine deposited sand, gypsiferous and
calcareous, yellow or pinkish.

Along the western coastal area there is a strip of
pleistocenic formations of medium grained porous sandstone
with varying amounts of oolitic components. These forma-~
tions are exposed along the shoreline at Salmiya, due to
the sea water erosion and become obvious during the ebb,

Parallel to the above formations, as well as partly
on the eastern part of the coast, there is a strip of
sub-recent to recent formation consisting of stratified
soft calcareous shelly sandstone (coral rock). The same
formations, covered with a dead hody, spread North of
Shuwaikh Port.

The sea bed along the shore from Shuwaikh Port to
Ras Ajuza is covered with muddy sand and scattered rocks,
presenting a very ugly view during the ebb. From Ras Ajuza
to Al-She'eb, the sea bed is more sandy. From there on
and up to Ras Al Ard in Salmiya, it becomes almost rocky.

LEVEL OF BACTERIAL POLLUTION ALONG THE SHORE OF KUWAIT

The level of bacterial pollution (Table 1), has
been done by taking water samples from specific parts and
indfcating the numbers of coliform organisms. The number
is an indication of semage pollution. The measurements
on which the count exceeded 800 orgaunisms/ml are shown
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Table 1

The level of bacterial pollution along

the shores of Kuwait City, 1974.

R Number of Percentage
:Point‘No. Locality opposite samples exceeded

1 North of Shuwaikh Port 11 9 81.8

2 Opposite Shuwaikh Port 20 9 45
3 Salam Beach 12 4 33

4 Sheraton Hotel 12 2 16.7

5 01d Port 20 4 20

6 Sief Palace 24 5 20.8

1 Amiri Hospital 20 7 35

8 Television Station 12 1 8.3
\ 9 Immigration Dept. 12 O 0
10 Saudi Embassy 24 4 16.17
11 Abdulla Salem Sec. School 20 O 0
12 Salmiah Clinic 24 1 4.2
13 Shaikh Nasser Palace 20 3 15
14 Salmiah Beach 24 0 0
15 Beeda Circle 20 O 0
16 Kuwait Airways Clut 12 O 0
17 Messeila Beach 24 1 42
18 Fintas Beach 8 O 0
19 Mangaf Abu-Halifa 12 O 0
20 Fahaheel Beach 7 O 0
21 Different Streets 36 2 5.6
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as percentages of the total samples. fThe nighest was
reported in the area extending from north of Shuwaikh Port
to il-She'et. This is expected because of sewage discharge
from the populated area and the hospitals present there.
The pollution of the sea water along the coast is
due to the following factors:
1. Industrial pollutants
2., Domestic sewage discharge, either treated
(in the Biological Treatment Flant), or untreated
3. The normal cavgo traffic to and from the
Shuwaikh Port
4, Pollution from oil tankers.
The chemical properties of the water offshore are
considered among the important factors for the enjoyment
of the beaches. However, few measurements were done
for the chemical properties of the water about 7 mi offshore
the Shuaiba Industrial area (Table 2).

" Table 2

Chemical analysis of water samples
taken from a point 7 miles off
Shuaiba Port.

- Type of Analysiv sSurface Middle kottom
PH 8.45 8.55 8.5%
Turbidity 5 5 2
NH) ppm 0.374 1,156 0.867
HpS Nil Nil Nil
Alkalinity (T) ppm 120 140 140
Chlorium ppm 27200 28200 32800
Nitration ppm 0.5 0.9 0.8
Hardness ppm 9300 9300 9500
Phosphate 0.08 0.12 0.22
Sulphate 2250 2125 1875
Copper 0.14 0.2 0.19
Lead Nil Nil Nil
Nickel - - -
Chromium .02 0.03 0.035
Zine 0.02 0,02 0.03

Iron 0.04 0.04 0.04
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There are two separate general drainage systems in
Kuwait. One is for the collection of sewage effluent and
a second one for the collection and drainage of the storm
waters.

The sewage network operates through gravity collector
mains and a service of pumping stations and preasure
mains, transferring almost the whole of the sewage effluent
into a biological sewage treatment plant. Sixty percent
of the B0 treated effluent is discharged without prior
chlorination through a storm water sewer directly into
the sea at a point west of Shuwaikh Port. The balance
is used for irrigation purposes.

Although there is a collection of all the sewage
effluent from residential and other areas into the main
sanitary sewer system, there remains a number of sewers along
the coastal area discharging directly into the sea without
prior treatment, and this is causing considerable puvllution
to the shore.

All sewage pumping stations are equipped with extra
diesel generators which pump untreated sewage effluent
into the nearest storm drain in cases of emergency. This
also caumes periodically a temporary pollution of the
shores at points of discharge.

The existing storm water drainage network operates
by gravity and patisfactorily serves the whole areca.

There are nc storm water flooding problems anywhere in

the city. Nevertheless there is a programme underway

for the completion of the general drainage aystem. All the
storm sewers discharge at the seashore. This is the cause
of increased sea turbidity along the coastal area during
intense rainfall.

The countries bordering the Arabian Gulf are rich
not only in "black gold" (oil), but also in fish and
shellfish, especially shrimp. Several Arabian Gulf
countries have developed fishery industries with some
success as an additional source of income to oil. The
State of Kuwait, Saudl Arabia, Iran and Paharain provided
by modern techniques and methods, have made a successful
fishery development of shrimp fishing and its export.

For the State of Kuwait the fishery industry is one
of economic activity, and fisun and shrimp may be interpreted
as the valuable, available natural resources which have
veer. exploited deopite their nconomical value being lower
than that of oil. Fishes have been exploited for local
consumption and the shrimp mainly for export. The people
of Kuwait in their eating habite have depended mainly on
land animals as the source of protein, These people of
half a miilion are not fish eaters, and per capita domeatic
consumption of fish is estimated ..ess than 20 kg a year,
indicating this point clearly. Shrimp fishing with more
than 100 shrimp trawlers, has devcluped technically to
world standard, while other fishing activity remains at
a small scale.

Fishing is practised throughout the year except
during the winter season, December and January, when the
wind direction is not favourable for operation and navigation.
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The fishing grounds extend fron local shore water to the
offshore waters off the Iranian coast and saudi Arabia
depending on the lypes of gear employed and the species of
fish sought. The catch is landed at the harbour of auwait
City, then transferred 1o the market within the city. A
considerable amount of catrl: is also landed at! tne market
of Al-Fahaheel Town.

The shrimp trawlers operate during the year except
during the months of May, June arnd July; and the peaks of
the catch are observed twice gz year, the first in February
and March, and the second fror veptemter to Lovemher. Its
grounds extend from Kuwaiti enore water to «@tar, soutn-

wardly, ani t¢ Iranian offshore wiaters eastwardly, esjpecially

around Busnire and Sueshin [sluand. mATY trawlore Clso
leave the Gulf for shirimp fishing operctions.  The cateh
of surimp is transferre: fror the trawliers o tne carrier
boats for lreezing in offsiore water, and they are not
brougnt bacx to the narvour for landirg. Fisi. caapnt
together witn shrimp are dumpea irto the cea, and only
those species of nigher valuse are trought back to the
harbour for marketing or as subsistence for the crew.
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I. Caracteristicas de la zona costera

La Repfiblica Mexicana cuenta con 10,760 kilémetros de Lito-
rales, de los cuales 7,939 pertenecen al Océano Pacifico e
Islas, y 2,821 kilémetros a las costas del Golfo de México,

Mar Caribe e Islas. La plataforma continental tiene una super-
ficie de 500,000 kilbmetros cuadrados, lugar donde se localizan
los principales bancos de peces, asf como yacimientos mineros

y petroliferos.

El Total de la superficie de lagunas litorales con que cuen-
ta el pais es de 1,567,300 hectlreas, de las cuales correspon-
den a la regibn costera del Pacifico 892,000 hectireas. La re-
gi6n del Golfo de México cuenta con 587,200 hectireas y la re-
gibn del mar Caribe con 83,300 hectdreas.

Al crearse la zona econdmica exclusiva hasta 200 millas, los
recursos naturales se incrementarin notablemente en una super-
ficie marina calculadas en 2,000,400 kildmetros cuadrados (su-
perficie ligeramente mayor a la del actual territorio nacional).

Zn el litoral mexicano figuran como principales entrantes:
la notable brecha del Golfo de California. Como salientes de
mayor consideracién deben mencionarse: en Jalisco el Cabo Co-
rrientes, en la Baja California, Punta Eugenia y el Cabo San
Lucas y en Yucatln el Cabo Catoche, que marca la linea diviso-
ria entre el Golfo de México y el Mar de las Antillas,

No obstante la uniformidad del contorno en su conjunto, los
detalles del mismo presentan alguna variedad: el litoral del
Golfo es bajo, plano y arenoso, con frecuentes islotes, escolle-
ras, bancos y arrecifes; el del Mar Caribe es alto y recortado,
especialmente hacia el sur; y el del Pacifico, sin dejar de
mostrar en algunos lugares cieria semejanza con el del Golfo,
es elevado y abrupto en la Baja California, sinuoso y escarpa-
do desde el Colorado hasta el Cabo Corrientes y bravo y pefilas-
coso desde este punto hasta el Suchiata, alternando la playa
con el acantilado.

Las bahfas y los buenos puertos son mas frecuente en el Li-
toral del Pacifico, pués en el Golfo abundan el corddn litoral,
las albiiferas, los bancos, los arrecifss y las barras, las que
de preferencia se forman en las desembocaduras de los rios.

Junto al litcral mexicano se encuentran mis de 260 islas,
que en su mayoria son islotes, escollos, arrecifes y bancos de
arena, iniitiles en su mayor parte, y que por estar esparcidas
frente a las costas, constituyen un serio obst&culo para la
navegacibn.
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En cuanto al clima, las costas y las regiones bajas situa-
das al sur del Trbpico de Cincer, tanto en las entidades del
Golfo como en las del Pacifico (Veracruz, Tabasco, Yucatén,
Quintana Roo, Chiapas, Oaxaca, Guerrero, Michoacdn, Colima, Ja-
lisco y Nayarit), son de régimen térmico "caluroso regular",
Las costas situadas al Norte del Trépico (Tamaulipas, Sinaloa,
Sonora y el Sur de Baja California), son de régimen térmico,
"caluroso medio", es decir, caliente con oscilaciones térmicasg
bastante sensibles, El noroeste de Sonora y la mayor parte de
la Baja California, son de régimen "extremoso".

Por las condiciones de su latitud, el territorio mexicano se
encuentra influido por el centro de las Bajas Presiones Ecuato-
riales y por el de las Altas Presiones de la latitud de 30 gra-
dos norte. Ademds, su situdcidn en relacidn con los mares, la
posicién y orientacibn de sus relieves y su cercanfa al Mar de
las Antillas y al Golfo de México, lo exponen a la influencia
de los centros ciclbnicos y anticiclénicos, los que frecuentec-
mente lo recorren marcando a los viendos, direcciones y rumbos
distintos e imprimiendo variedad a los climas.

La humedad disminuye gradualmente de las costas a la Altipla~
nicie, en la que es notable la sequedad. Esta variacién de la
humedad originada por la altura y por la cercania de los mares,
determina diversos grados de precipitacién pluvial, ocasionan-
do en algunas regiones serias inundaciones en determinadas épo-~
cas del afio.

En la mayor parte de la Repfiblica domina el régimen "tropi-
cal”, con lluvias de conveccidn en verano y parte del otofio
(junio, julio, agosto y septiembre) y con un largo periodo de
tiempo seco durante el resto del afio. Fn términos generales son
mds lluviosas las costas del Atldntico que las del Pacifico,
Pués las primeras reciben la infuencia directa del alisio, cuya
direccién es perpendicular a las cordilleras que borden el Gol-
fo.

De acuerdo con la latitud y los climas, la Repiblica Mexica-
na comprende zonas de selva, de sabana, de estepa, también va-
ria de acuerdo con la zona, predominan los suelos de calcifica-
ciones: de regiones subhdmedas, de regiones 4ridas, asi como
también regiones de escasa humedad y regiones en condiciones
hidrolégicas locales que les dan caracteristicas de pantanos.

La poblacidn se acumula en las mesetas o valles centrales
y se hace mids y mis escasa en las estepas y desiertos del nor-
te y en las costas. [gtas, a pesar de su fertilidad, por ser
regiones calurosas, himedad y malsanas se ven abandonadas por
el hombre, que prefiere las zonas templadas vy frias del inte-
rior. En términos generales, la densidad de poblacibén es mayor
en las mesetas que en las costas. Fn México no existe el proble
mA de escase: de espacio en las costas, existe una escasez de
recursos humanos.

II. Recursos y usos de la zona costera

La zona costera mexicana es propicia para el cultivo de ce-
reales, productos alimenticios, textilas, estimulantes. Asimise
mo, México cuenta en sus costas con numerosas salinas de las
que se extrae la sal marina o cloruro de sodio. En cuanto a
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energéticos, la zona general de produccién petrolera y sus deri-
vados, se encuentra en las proximidades del Golfo de México. En
el sureste de la Repiblica, con excepcidn de Yucat8n, y en las
fajas costeras, desde Sonora Y Tamaulipas hacia el sur, abundan
las maderas finas. En las costas de México los recursos pesque-
ros son de una riqueza muy considerable. La pesca proporcicna
varados productos que se consumen en los mismos lugares en que
se obtienen o se expenden en algunos mercados del interior. La
explotacibén de minerales se realiza principalmente en el inte~
rior de la Repiiblica, sin embargo, hay algunas zonas costeras
afin inexplotadas, principalmente en la Penfnsula de Baja Cali-
fornia. Se han localizado nédulos de magnesio, que encontrindo~
se adn sin explotar, en un futuro muy préximo permitirdn extraer
de ellos cobre y niquel.

Los cercales, especialmente el arroz, encuentra las mejores
condiciones para su desarrollo en casi todas las zonas costeras,
lo que explica por las condiciones del clima y por las caracte-
risticas del suelo.

Entre otros productos alimenticios que se producen en las
costas tropicales del pais, figura la cafia de azficar que es una
fuente de riqueza agricola directamen:e relacionada con la fa-
bricacidn de azdcar y alcohol. El caca», desarrollado bajo con-
diciones climiAticas favorables, es de gran importancia en .a
fabricacibn de chocolates.

Fn cuanto a frutos, el platino sec produce en regiones de cli-
ma subecuatorial o tropical, principalmente en las costas de
Veracruz, Chiapas, Tabasco, Oaxaca, Jalisco y Nayarit.

En la economia mexicana, los textiles como el algoddn y el
henequén son de considerable importancia, ambos se producen en
algunas regiones de las costas.

México es muy rico en productos estimulantes, que abundan en
las costas tropicales, algunos de los cuales desempefian impor-
tant{simo papel en la economia general del mundo, por haberse
extendido su uso a todos los paises del mundo. Entre estos pro-
ductos destacan principalmente el café y el tabaco.

Los hallazgos petroleros en los Estados de Chiapas y Tabas-
co y el reciente descubrimiento de otras &ireas potencialmente
productoras de petrleo en los Estados de Veracruz, Tamaulipas
y la Plataforma Continental de Campeche, hacen pensar en una
adecuada disponibilidad de hidrocarburos para un futuro inmedia-
to.

El volumen de la explotacidn pesquera nacional ha venido au-
mentando consistentemente en los dltimos afias, llegando a
392,942 toneladas en 1974. L& poblacibn dedicada a las activi-
dades pesqueras en México representan aproximadamente el 0.4%
de la poblacibn econémicamente activa.

La pesqueria que ha tenido un mayor desarrollo ha sido la
del camardn, debido bisicamente a la aceptacidn de este produc-
to en el mercado norteamericano. Esta actividad ha absorbido,
durante muchos afios, capital y recursos humanos que podrian ha-
berse empleado en otras pesquerias.

En lo que se refiere a otras eipecies, su baja productivi-
dad y su subexplotacidn se debe a la falta de autonomia de las
embarcaciones y al hecho de que muchas de ellas no han sido
construfdas especificamente para la pesca de ura especie en
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particular, La incorrecta localizaciSn y falta de estrategia en
-la operacién de la flota afecta también a las instalaciones fi-
jas en tierra, tanto industriales como portuarias. La canacidad
ociosa de las instalaciones industriales obedece, entre otras
cosas, a la falta de planeacidn.

Las instalaciones Industriales, las cuales se dedican prin-
cipalmente a la refrigeracién, el enlatado y el secado de los
productos del mar, operan generalmente con tecnoloria atrasada,
lo que lleva a sefialar la necesidad de combinar estas técnicas
con otras mis productivas.

En lo que se refiere a comunicaciones, el litoral del Golfo
de México es poco favorable para las comunicaciones por mar,
pués es bajo y arenaso, carece de buenos puertos naturales vy,
origina gastos muy considerables para el acondicionamiento de
los puertos artificiales; y aunque se ha tratado de establecer
los puertos en las desembocaduras de los rios, como &stas son
también bastante arenosas, requieren el constante dragado. Ade-
mids, 1los nortes que frecuentemente soplan en esta recidn son
otros factores decventajosos para las comunicaciones maritimas.
Solo 1la vecindad de los Estados Unidos, la mayor poblacidn de
la zona del Golfo y la presencia de la industria petrole¢ra, han
Favorecido el trAfico maritimo en las costas del Golfo.

En el Pacifico, no obstante sus buenos puertos y las bahias
naturales con que cuenta, y a pesar de que la extensiér de su
litoral es tres veces mayor que la del litoral del Atlantico,
el trifico maritimo se reduce casi a la mitad. Influyen en ello
tanto la dificultad de comunicaciones con el interior, a causa
de la posicibn de las elevadas Sierras Madres, como la menor
corriente comercial con los paises asiiticos y la apertura del
Canal de Panama.

Como puertos de primera importancia en el Atladntico figuran:
Veracruz (puerto maritimo en que se realiza el mayor movimien-
to de pasaje internacional v entrada a la Ciudad de México);
Tampico, Tixpan, Coatzacoalcos y Puerto Lobos (centro de expor-
tacién petrolera); Progreso (puerto mari.imo que sirve de en-
trada a la Ciudad de MArida y que a la vez es el centro del
comercio del henequén) y Frontera (puerto fluvial de gran impor-
tancia en la exportacidn platanera). En el Pacifico: Caymas,
Mazatldn, Manzanillo, Acapulco y Salina Cruz, son los puertos
eén que se concentran el movimiento comercial y las comunicacio-
nes maritimes. Todos estos puertos se cncuentran comunicados
con el interior del pais, por medio de carreteras y algunos de
ellos por ferrocarril.

México no cuenta con un sistema fluvial que, por su situa-
cidn, su conveniente distribucidn v el vclumen del caudal de
Sus aguas, fuecra la base de una inmensa »ed de comunicaciones
entre diversas zonas del territorio, como sucede en otros pai-
ses. Los rios del pais son todos de escdso caudal, de pequefias
proporciones, de corta extensidn y de fuerte pendiente; recu-
rren de las sierras hacia el mar o hacia el interior sin que
constituyan un eslabdn de comunicacidn entre la parte central
y las regiones litorales; y casi todos son navegables cerca de
su desembocadura o en pPequefios tramos de su curso medio.

En lo que se refiere a turismo, se ha tratado de eliminap
los problemas que entorpecen la actividad, tales como: la falta
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de coordinacidn en las inversiones turisticas; la carencia de
incentivos fiscalef y monetarios; la falta de proyectos selec~
tivos de inversidén y la necesidad de una infraestructura bisica.
Hasta ahora, son unos cuantos los centros turisticos que han
recibido gran impulso. En el Golfo de México y Mar Caribe caben
destacar los siguientes: Tampico, Veracruz, Coatzacoalcos, Can-
cln, Isla Mujeres y Cozumel. En el litoral del Pacifico desta-
can: Acapulco, Zihuatanejo, Puerto Vallars, Manzanillo, Mazatla:
La Paz, Cabo San lucas, Ensenada y Tijuana. Todos estos centrns
poseen una infraestructura bdsica, que le ha permitido atender
tanto al turismo nacional como extranjero.

En todos los puertos del pais, se han tomado las medldns ne-
cesarias p-ra evitar hasta donde se pueda, la contaminacidn de
las aguas, generalmente producida por actividades turfisticas y
de recreo, por combustibles en las apuas, o por desechos indus-
triales que son arrojados al mar, por via fluvial.

I111. HMarco institucional y reglamentario de la ordenacidn de
la zona costera

En el articulo 27 de la Constitucidn Politica de los Estados
Unidos Mexicanos, se encuentran contenidas las dlsp051c10nes
para el dominio de los recursos de la nacidn. A partir de esta
Ley suprema, emanan las leyes reglamentarias que se encargan
de cada uno de lcs diferentes aspectos, en cuanto a la adminis-
tracidén de los recursos nacionales se refiere. Son las diferen-
tes Secretarias de Estado, las encargadas de llevar a la pricti-
ca la ley de su competencia. As{ por ejemplo, la Secretaria de
Industria v Comercio y través de la Subsecretaria de Pesca, es
la encargada de hacer cumplir las disposiciones en materia pes-
quera, para tal fin, existen leyes entre la: que caben destacar:
Ley Federal para el Fomento de la Pesca, Ley de Impuestos y De-
rechos y la Lxplotacidn Pesquera y alpunas otras leyes y regla-
mentos relacionados con la actividad. La Secretarifa del Patri-
monio Nacional, es la encargada del control de los bienes de la
nacidn. La Secretaria de Marina lleva a cabo la vigilancia de
las costas. La Secretaria de Recursos Hidrdulicos en lo que se
refiere a acuacultura o al control de las aguas. La Secretaria
de la Pelorma Agraria en cuanto a la creacién de Cooperativas
Pesqueras Ejidales. Existen algunas otras dependencias que tie=-
nen injerencia en las zonas costeras, como para el cobro de im-
puestos, salud piblica, educacibn, seguridad social, agricultu-
ra, pganaderia, etc.

Por otra parte, en la mayoria de los estados litorales exis-
ten planes para el Desarrollo y la Explotacidén de la Fauna y la
Flora en Apuas Litorales, los cuales ccntumplan tres agpectos
béricos. construccidn de obras hidriulicas; estudios ecologlcos,
econdmicos y sociales en lagunas lltora-es vy plataforma conti-
nental adyaconte, y tecnificacidn de la explotacidn de la Fauna
y Tlora acudtica en lagunas y litorales

L1l Gobierno lederal, actualmente 1mDu1“a un Programa Nacional
de Ciencia y Tecnolopla para el Aprovechamiento de los Recursos
Marinos. Lntre los objetivos de este programa destacan:

1. Fomentar el desenvolvimiento de las ciencias del mar e in-

corporarlas dentro de una politica nacional como elemen-
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tos del desarrollo econbdmico y social.

Elaborar un programa en el cual se logre la formacidn de
personal docente, cientifico y técnico que requiere el
pafs a todos los niveles, y el conocimiento Ze los mares
y zona costera mexicana por el 6ptimc aprovechamiento de
sus recursos minerales, hidrocarburos y bidticos, asi co-
mo de su mejor uso con fines wortuarios, turisticos, in-
dustriales, de navegacién, rroteccidn de costas, etc.
Establecer la debida articulacidn, coordinacién y optimi-
zacidn de los esfuerzos de las instituciones nacionales
con el debido respeto d: sus atribuciones y autonomia.
Promover el fortalecimiento o creacién de los servicios
de apoyo requeridos rara las necesidades del proframa.
Procurar la consolidacidn de la infraestructura cientifi-
ca y tecnologia de las instituciones, promoviendo proyec-
tos especificos dr. investigacidén y desarrollo y proporcio
nando fondos extraordinarios a fin de consolidarla y con-
tribuir asi al mujor conocimiento de los recursos marinos.
Asesorar al Ejecutivo Federal y al Consejo Nacional de
Ciencia y Tecnologia en lo relacionado con el mar y sus
recursos.

Proponer acciones tendientes a optimizar los aspectos de
cooperacidn internacional que competen al mar y sus recur-
50S.
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INTRODUCTION

La mise en valeur des ressources regionales pourrait
constituer un atout inestimable non seulement pour parer
au desiquilibre économique geographique d'un pays comme le
Maroc ol il existe des regions riches et des régions
pauvres mais permettrait aussi un développement global et
harmonieux tenant compte a la fois de 1'économique et
du social.

En effet 1'évolution de la planification au Maroc a
d'abord connu une &tape ol 1'accent a été mis exclusivement
sur la rentabilité des investissements. Cette étape
s'est caracterisee par le renforcement des disparités
economiques existantes entre les régions.

('egt pour remédier a cette distorsion structurellc
que les pouvoirs publics ont édicté un certain nombre de
textes instituant une nouvelle technique de 1la planiZication
fondée sur la reégionalisation.

L'institution en particulier du fonds du deéeveloppement
regional a eu pour effet de décentraliser au niveau de la
région lec moyens humains et materiels pour faire face aux
besoins des regions les plus déshéritées afin que celles-ci
prennent au meéme titre que les regions riches le train de
developpement.

Parmi ces régions ayant pris un retard certain
figure la zone cotiere mediterranéenne marocaine et son
hinterland yue l'on se propose d'étudier dans la présente
monographie.

Aussi la demarche que 1l'on va suivre conuiste dans une
premiere approcne, a deégager les caractéristiques de cette
zone.

Dans une seconde on examinera ses ressources et leurs
utilisations. Enfin dans une troisiéme, on traitera des
cadres institutionnel et administratif pour la mise en
valeur de la zone ainsi définie.

Tels sont les trois axes de reflexion autour desquels
les développements sulvants vont évoluer.

LES CARACTERISTIQUES DE LA Z.C.M.M.

La mise en valeur ¢% la gestion des ressources des
-sones cOtieres s'avere une nécessite impérieuse. Cette
necessite n'est pas specifique au Maroc. Elle est valable
pour tous les pays en voie de developpement riverains.

Aussi 1'analyse de la question nous conduira a dégager
les données 3 la fois physliques et humaines de la zone
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considereée

LES CARACTERISTINUES FHYSIOUES DE LA ZONE COTIERE
METITERRANEENNE MAROCAINE
Elles peuvent etre envisagées a deux niveaux :
- au niveau maritime d'une part
- au niveau terrestre d'autre part.

Les caracteres physiques de la partie maritime

Les caractéristiques Physiques de la Féditervanée
comprennent des eélements positifs et des eélements negatifs,

- En ce qui concerne les elerents negatifs la meéditer-

ranée est tout d'abord une mer termee. Elle ne
comrmunique avec 1l'océar. Atlantijue nque par 1'étroit
Détroit de Gibraltar, ce qui explique l'hydrologie

de cette mer caracteériseée par ses faibles ‘*aux
d'echange et la réduction de l'apport des sels
nutritifs dans les couches superficielles on se
foraent les premiers chalnons des ,ressources vivantes,

- Ensuite, l'existence d'un courant prufond au

Detroit de Gibraltar dans le sens Meditcrranee-Océan-
Atlantique draine avec l1i une partie der sels
nutritifs des couches d'eau profondes,

ffette perte est compensee par des sels nutritils
rarenés par la masse d'eau suprificielle qui passe continuel-
lewent de 1'Atlantique en Kediterrante. iar consequent, la
fzi-.ezxse de la teneur des eaux de la Fediterraneée par
rafrort & celle de 1'Atlantique et la concentration deg
rescoarces halieutiques le long de la cOte renden® leur
exp.oita’tion vulneratle aux alternations entrainees par
les differents types de pollution.

Enfin, la zone cOtiere léditerrancenne se caractérise
par in plateau continental etroit.

suant auy eléments positifls on peut signaler que le
climit de la zone est particulierement favorable. L'absence
d'upwelling A certaines époques (fevrier par exemple)
occasionne un rechauffement des eaux cotieres. L'autre part
des zones de peuplement peuvent apparalitre notamment aux
points de déversement par les fleuves des sels nutritifs
d'origine terrigene, ce qui est particulieérement! le cas
de 1l'embouchure de Oued Laou, o 1'on rencontre des chin-
chards.

Ceci explique que dans leur ensemble les eaux cOtilres
sont plus riches que les eaux du large. Cfette richesse
permet la concentration des ressourcesg halieutiques
au-dessus de la plate-forme continentalz. Ce qui enlralne
une exploitation intensive des ressources.

Pourtant cette exploitation, comme on le verra ci-
dessous ne se traduit que par une faible production.

La question qui se pose serzit de savoir quels sont
les caractéres physiques de la partie terrestre de la zone
considéree.
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Les caractéres physiques de la partie terrestre

Les conditions physiques de base de cette partie
seuvent &tre envisagées & un triple point de vue :

- du point de vue géographique

- du point de vue relief

- du point de vue climat et pluviométrie

Situation géopgraphique

Géographiquement cette zone se situe au nord du Maroc
entre le 2eéme et le 6éme meridien ou plus exactement entre
le Cap Milonia et Ceuta et s'étend sur 600 km environ,
lette zone se caractérise par un arc montagneux parall2le
au littoral qui va du Cap des Trois Fourches 4 l'est
jusqu'a les centres importante de cette région peuvent étre
groupes en trois sous-régions @

- la region : M'diq - Martil - Oued Laou - qui
relevent territorialement de la province
de Tétouan

- la région : Al Hoceima (province d'Al Hoceima)

- la région : Nador, Has Kebdana (Province de Nador)

et Saidia (qui dépend de la province d‘'Oujda).

Le reliefl

Cette partie terrestre dela zone cOtiere méditerranéenne
marocaine se caractérise par un relief trés accidenté et
inhospitalier, in défrichement abusif et une érosion
intense.

Le versant Hord de cette zone se décompose un vallées
et en crétes perpendiculaires 4 la mer, ce qui rend
1'installation des infrastructures extrémement coQteuse.

Une route ou une voie ferrte serait une succession de
ponts de tunnels de viaducs.

Le versant surd forme ce qu'on appelle la nappe
refaine qui elle-mlme se prolonge sur la plaine du gharb
par des guirlandes prérifaines.

. 1'ect de la chalne rifaine, la montage finit par
des plateaux qui viennent mourir dans la plaine de Trifa
(plaine de la l4oulouya). Au morcellement du relief
correspond bien s0r une extrfme variété dec sols et des
climats.

Le climat et pluviométrie

Le climat cr.nme pour le reste du Maroc est de type
mediterraneen; c'est-A-dire que le nombre de jours
ensoleiileés par an est éleveé,

La pluviométrie est variable., Elle est par exemple
trés forte dans la région des Jbala ol elle oscille entre
400/1700 m/m par an. Plus on descend vers l'est elle
devient irregulieére et insuffisante pour les cultures.

Dans la région de Nador par exemple la pluviométrie
moyenne annuelle varie entre 350 m/m au Nord et 100 m/m
au Sud,
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Les écarts de température sont également variables
suivant les saisons.

Aprés cet apergu, on peut conclure que cette zone
est trés defavorisée aussi bien sur le plan du relief que
du climat. Qu'en est-il sur le plan humain? C'est
ce qu'on examinera dans le paragraphe suivant.

CARACTERES HUMAINS DE LA ZONE COTIERE MEDITERKAKEEKNE
MAROCAINE

Les caracteres humains peuvent étre analysés sur un
Plan structurel et fonctionnel.

Sur le plan structurel, la population presente les
caracteéristiques suivantes :

La population dans cette zone est tres concentreée
Par rapport au reste du pays. kn effet, sur une superficie
représentant preés de 5 % de la superficie totale du
Royaume s'implante pres de 10 % de la population marocaine.

Cette constatation est confirmee par la densite de
la population au km? que l'on rencontre dans cette région,
80it un peu plus de B5 habitants/km<.

Taux largement superieur a lq moyenne nationale qui
est de l'ordre de 3% habitanta/km<.
) Le tableau N I met en relief par centre les différentes
données.

TABLEAU KO 1

SUPERFICIE DENSITE
PROVINCES en km POPULATION AU DéHAB
km
]
Régionale[4 (2)} TOTAL !U en “4 R en 4
Tétouan 10.060 2,2 920.0CC| 32,60 | 67,40 92
Al Hoceima 3.555 0,8 259.000{ 7,30 | 92,70 T2
Nador 6.132 1,9 510.000{ 5,90 | 94,10 83
TOTAL 19,747 : 4,9 11.689,000{1%,27 84,73 85
(1) Les chiffres sont de 1973,
(2) Colonne montrant le pourcentage de la superficie
régionale par rapport a la superficie totale.
U Urbain
R

Rural
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Sur le plan fonctionnel la population est essentielle-
concentreée dans le secteur primaire. L'analyse du tableau
NCII est assez ¢loquente.

TABLEAU N© II

SECTEURS

D'ACTIVITE TETOUAx AL HOCEIMA NADOR MOYENNE
Agriculture 75,30 86,50 74,80 78,87
Industrie 7150 3'80 5'70 5'67
Commerce 17,20 9,70 19,50 15,46

La conclusion que 1l'on peut tirer apres ce tour
d'horizon se résume dans les points suivants :

C'est une région trés peuplée, A faible taux
d'urbanisation (5 % environ) dont la préoccupation principale
est 1'activite d'autosubsistance. Ce sont 1a des traits
qui caracterisent 1'économie fermée et A& faible échange.

Dans ces conditions, une mobilisation des ressources
et la fructification des richesses potentielles s'avérent
une necessite impérieuse pour cette zone. C'est 1l'object
de la deuxleme partie de cet exposé.

RESSOURMNES ET UTILISATIONS DE LA ZONE COTIERE

L'analyse de ces ressources ainsi que leur utilisation
va nous amener A passer en revue u'une part les ressources
naturelles et d'autre part les ressources infrastructurelles.
LES RESSOURCES NATURELLES

Elles peuvent étre envisagées au double niveau maritime
et terrestre.

Les ressources naturelles de la partie maritime

Ces ressources peuvent étre regroupées a leur tour
en deux categories, d'une part les ressources biologiques
dont 1l'exploitation est traditionnellement pratiquée et
d'autre part les ressources potentielles dont la mise en
valeur serait souhaitable.

Les resgources biologiques

On peut dire que la zone cotiere renferme des espéces
animales demersales, pélagiques et océaniques avec des
variations dans le temps et dans l'espare. Cependant les
prises des pecheurs le long de ces cOtes sont faibles et
ne représentent que (13%) du total des captures au Maroc.
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Ces chiffres sont fort protablement sous estimés pour
deux raisons.

= D'abord par 1'existence des Presides de Ceuta et

Melilla nqui absorbent une grande partie de 1la
production des pécheurs marocains et par conséquent
gui échapent aux statistiques.

- Ensuite, dans certains centres de péche (Jebha,

Oued Laou...) une grande partie des prises n'est
pas comptabilisée, soit parce qu'elles font l'objet
de vente directe so0it du fait de l'inexistence d'un
service administratif approprié.

Quoique réduites en quantiteés, la valeur du poisson
est exceptionnellement élevée dans la région. Le prix
moyen du kg dans cette région est supérieur de 38 % par
rapport 4 1l'ensemble du pays. Cette constatation n'est
pas propre A la co6te méditerranéenne marocaine, elle
est valable pour tout le bassin mediterraneen. 11 est
suivant la FAO* cing fois plus élevé que celui que 1'on
observe dans la plupart des autres régions du monde,

Ce prix exceptionnellement ¢levé s'explique par
les quatre facteurs suivants :

- le poisson est considéré comme aliment de bage

- la fraicheur du poisson due aux courtes maretes des

bateaux

- l'existence .e certaines espeéces trés recherchées

(langoustine, merou, mulet.,.)

- le grand developpement du tourisme ne fait nue

renforcer cette tendance.

En tenant compte de cetle valeur marcnande, un
acecroisgement de la production ne gerait que tres benéfique
pour le developpement de la région.

Les ressources potentielles

Parmi les ressources potentielles on Peut citer
1'asjuaculture et les ressources minérales.

L'aquaculture est une activite historiquement tres
ancienne dans les cotes méditerrantennes. La coOte
marocaine offre des conditions favorables pour l'implanta-
tion ot 1'expansion de cette activite, et notamment dans la
MAR-CHICA qul a une superficie de 114 km?, Cependant
plusieurs entraves existent parmi lesquelles on peut citer
l'incompatibilite de cette-activite avec d'une part le
développement de 1'urbanisme et des industries cotieres
et d'autre part le risque de conflits socraux du fait que
lec riverains exercent une activité séculaire dans cette mer,

L'aquaculture ne constitue donc qu'un type d'utilisa-
tions parmi tant d'auires des eaux cotieres. BHeaucoup de
ces types d'utilisations sont antagonistes et de plus en
plus intensifs,

* (Conseil général des Péches pour la mediterranee
n® 54, 1974 - p. 33, para. Z.



207

Quant aux ressources minérales maritimes, sl elles sont
considerables allleurs - 1/5 de la production du pétrole
en 1973 provient de la production off-shore ; 30% de la
production japonaise du charbon et une grande partie de la
production francaise du ciment sont d'origine maritime - la
zone cbtiere marocaine concernée ne fait Jusqu'a présent
l'objet d'aucune exploitation minieére.

La partie terrestre

On peut distinguer deux typeo de ressources :
- les ressources naturelles traditionnelles
- les ressources de type moderne.

Les ressources naturelles traditionnelles

I1 convient d'abord d'envisager ces ressources avant
d'examiner les problemes sur lesquels elles butent.

En ce qui concerne les ressources, on notera la
prépondérance du secteur primaire., kn effet le revenu
principal provient de l'agriculture entendue au sens large
du mot aussi bien dans la province de Tétouan que dans
celles d'Al Hoceima et de Nador.

L'explritation des rersources forestieres rentre
pour 26 %4 du revenu a Tetouan, 32 % a Al Hoceima et 22 %

a Nador.

La production vivriere fournit respectivement 15 %

A Tetouan, 14 % & Al Hoceima et 23 % % a Nador. Dans les
trois provinces le cheptel constitue un appoint non
négligeable.

La mise en valeur des potentialités agricoles bute sur
un certain nombre de problemes ce sont : le probléme de
la terre, le probleme de l'eau et le probléme forestier,

Tout d'abord cette zone se caractérise par une
exigliité des terres a4 vocation agricole. Cette limitation
est aggravee.par l'trosion occasionnée par des précipitations
irrégulieres et brutales.

Ensuite 1'irretgularite pluviométrique, on 1l'a déja
vue, empbehe des cultures d'ete surtout dans certains
centres comme Nador.

gnfin l'incorporation de la fortt dans le domaine
public a eteé un facteur de limitation des revenues des
populations qui habituellement exploitaient cette foret
{charbon, paturage...).

Nu'en est-il des ressources de type moderne?

Les ressources de type moderne

Les zone cOtieéres ont vu se developper durant les
derniéres décennies une activité tcuristique qui est encore
jeune mais qui ne cesse de prendre de plus en plus d‘'ampleur.

les zones cOtiéres marocaines offrent & cet égard un
meilleur exemple. En particulier, la zone cbtiére
méditerranéenne bénéficie d'une série de conditions favorables
qui devralent lui permettre mieux que d'autres, de brller
les &tapes et d'assurer undéveloppement €minemment souhaitadtle,
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Parmi ces conditions 11 y a lleu de signaler la proximité
de 1'Europe et un ensemble incomparable de zites et de
Plages attrayants et captivants qui attirent un flot de
Plus en plus nourri de touristes.

Les conditions d'accueil ont été agsez développees
dans la région. C'est ainsi qu'au terme du plan 1968-1972
la capacité hoteliere de la région a eté de 1'ordre de
3.399 1lits repartis comme suit :

- Tetouan : 1.557

- Al Hoceima : 1.530

- Nador : 312

I1 a éte preévu de porter cette capacité a plus de 7.000
lits.

L'activité touristique - ou 1'industrie louristique -
semble etre prometteuse dans la mesure oY en plus de
1'h6tellerie cette industrie développe des activites
connexes telles que les loisirs (station de skl, peche
sous-marine et la plaisance).

I1 convient de noter a ce sujet que Saidla du Kiss
(fronti2re algéro-marocaine) constitue 1'une des meilleures
stations balénaires de 1l'oriental du Royaume.

'~ Cependant la aussi les probl2mes ne manquent pas.
On peut citer en premier lieu le probleme infrastructurel.

C'est ce que 1'on se proposera d'examiner dans le
paragraphe suivant

Les donnees infrastructurelles

Elles peuvent etre examinées au double point de vue,
maritime et terrestre.

Du point de vue maritime

L'infrastructure est insuffisante. On peut dire que
deux ports drainent tout le trafic de la région et
monopelisent méme la majeur partie de 1'activité de la
Peche. 11 s'agit des presides de Melilla et Ceuta. Le
port de M'diq récement construit ne constitue qu'un abri
pour les petites embarcations de ptche. Il en est de mfme
du petit port de la lagune de la ifar-chica. Quant au port
d'Al Hoceima il n'a qu'une portee locale et est loin de
repondre aux besoins, puisque ses caractéristiques sont assez
limitées (3 quais dont la longueur est de 500 m; la profon-
deur varie de 3 a4 9 m).

Par ailleurs, entre Ras - Kebdana et la frontiere
algéro-marocaine il n'y a aucun port, ni méme possibilité
de port.

En revanche, l'existence de 70 ha. de la basse
Moulouya irrigués par le barrage Mohamed V d'une part, et
de projet siderurgique de Nador d'autre parti, nécessitent
la construction d'un port en eau profonde a lador. (e port
est maintenant en train de se réaliser.

Du point de vue terrestre

On note )A aussi un retard frappant caractérisé par
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1'absence de réseau ferroviaire et l'insuffisance du
réseau routier. Ce dernier ne compte tout au plus qu'environ
760 km de route principale.

11 faut noter qu'il n'existe aucune route longeant
la cOte de cette zone. Par ailleurs, les communications
inter-centres ne sont possibles qu'au prix de detours
asser longs, ce qui expligue un quasi-isolement de ces
centres entre eux d'une part, et par rapport au reste du
pays d'autre part.

AQuant aux liaisons aériennes, assurées par la Royale
Air Inter, elles sont encore embryonnaires.

p'apreés ce tableau, il apparait que le développement
¢conomique et social de cette région n'eet possible que
dans 1a mesure od il existe une infrastructure appropriée.
Cette infrastructure est déterminante pour la mise en
valeur des ressources et partant pour assurer le développe-
ment régional et lier cette région au reste du pays pour
faciliter les échanges et les communications.

Le développement régional est d'ailleurs a 1'ordre
du jour dans la planification marocaine.

11 est pergu par les pouvoirs publics dans sa
veritable dimension,

Deux questions meritent d'étre posees !

- Juels sont les cadres institutionnels et administratifs

prevus a cet effet pour la mise en valeur de cette
zone 7?

- Comment pourrait-on développer ces dispositions ?

Telles sont les deux questions auxquelles il nous
faudra rechercher une répunse dans la 3 eéme partie de
celte étude.

CADRES INSTITUTIOKNEL ET ADMINISTRATIF DE LA MISE EN
YALEUE DXS RECUOURCES COTIERES

La mise en valeur des ressources et leur gestion
s'integrent dans la planitication. Cette technique introduite
au Maroc dfja par le protectorat a connu un caractére
national a pi:rtir de 1960 avec le plan quadriennal 1960~
1964. Cette planification a eté appliquée sous sa forme
classique c'est-a-dire une planification globale jusqu'en
1973. Le dernier plan guinquennal 1973-1977 applique la
planification rfigionale.

11 reste A voir dans un premier point le cadre
legislatif de cette planification régiona.e avant
4'envigager dans un second point le cadre administratif.

Le radre legislatif

la planification au Maroc a ete consacrée par la
constitution du 14 décembre 1562 ainsi que par celles de
1970 et de 1972.

En effet cette dernidre constitution institue
(titre 1Y, articles 90 a 93%) un conseil supérieur de 1la
Promotion Nationale et du Plan. Le dahir portant loi
organique du 1¢ avril 1973 organise ce conseil.
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Lans une premiére phase cette planification avait un
but essentiellement materiel. Elle avait pour seule
préocupation la rentabilite économique des investissemenis.

Dans une seconde phase la Planification marocaine se
fixe objectif un développement aussi bien fconomique que
gsocial, C'est dans ce but que le decret royal du
6 aolt 1968 a institué un comitt interministeriel pour
l'ameénagement du territoire.

Par la suite, le dahir du 16 juin 1971 vient compléter
cet edifice en créant des régions qui constituent "un
cadre d'action économique dans lequel des etudes seront
entreprises et des programmes réalises en vue d'un deéveloppe~
ment harmonieux et equilibreé des différentes parties du
Royaume".

De ce fait, ce texte est considére comme 1'elément
fondamental de la politique de développement régional.

Cette nouvelle politique &conomique a trouvé son
application dans le plan quinquennal 1973%-1977. I'institu-
tion du fonds de développement ré;gional en 1975 ne fait
que renforcer cette politique.

Les textes ci-dessus indiqués ont crée un certain
nombre d'organes adminisiratifs. Cjest ce qu'on verra dans
le paragraphe suivant.

Le cadre administratifr

On distingue deux types d'organes administratifs :
les organes de coordination et d'administration et les
organes de préparation et d'exécution.

Les organes de préparation et d'exécution

Ces organes gont situes au niveau de 1la région
eéconomique. Ils comprennent .
~ Une assemblée reégionale consultative
= Un secrétariat permanent
- Une délegation reégionale de 1l'autorite gouvernementale
chargée du plan et du développement regional.

Les organes de coordination et d'administration

Ces organes sont institués au niveau central, ils
comprennent :
- Un comité interministériel pour 1'aménagement du
territoire
- L'autorité gouvernementale chargée du développement
régional
= Un comité national du développement régional.

CONCLUSION

Depuis 1'indépendance, la région considérte a été
1'objet d'une attention particuliére de la part des pouvoirs
publics pour supprimer les disparités existantes entre
cette zone et le reste du pays.
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En parti-ulier, au cours des années 60 qui coincident
avec la "Deécennie du Développement" decidée par 1'Assemblée
générale des Nations-Unies, un programme individualisé a
été congu et exécuteée dans cette zone avec l'aide
bilaterale (Allemagne, Belgique, Canada) et multilatérale
(FAO - PAM - FSNU). Ce programme est connu sous le
nom de projet DERRO (Développement Economique et rural du
rif occidental). Ce projet poursuit deux objectifs
principaux :

~- Un premier, d'ordre socio-économique qui est

d'augmenter le revenu annuel de la population.

- Un second, d'ordre bio-physique qui est de lutter

contre l'érosion des sols.

Nuant & 1la nouvelle technique de planification elle
permettrait d'assurer un développement économique et social
integre sur un plan vertical etant entendu que les provinces
de Tétouan, Al iloceima et Nador sont respectivemeni intégrées
dans les régions économiques suivantes : la région du
nord-oues!, la régicn du cenire-nord et la région orientale.
Cette intégration se justifie par des motifs d'ordre
getogrupniyte, 6conominue et social.

11 fau. ¢2ne zitendre la fin de la période
quinquennale pour mesurer l'efficacité de cette nouvelle
technique de planification.
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NIGERIA

Adetunji A. Aderounmu
Head of Development Division
Federal Department of Fisheries
P.M.B. 12529, Lagos

COASTAL AREA CHARACTERISTICS

The physical environment nf the Nigerian coastal
area features a relatively regular BOO km coastline
with a few navigable bays and inlets. The continental
shelf is quite narrow varying from 18 niutical miles
off Lagos to about 40 nautical miles off Calabar.

The shoreline is burdered by extensive low lyin
swampy land varying in width from a few kilometres o%f
Lagos to 96 km in the Niger Delta which covers 10,000 sq
mi with about 230 km of shoreline.

The coastal condition of the beach off Lagos to about
100 km eastwards is sandy and features moderate to high
surf. From about 130 km the beach becomes muddy due to
the deposition of silt. The siltation is intensified
towards the Niger Delta owing to lack of strong tidal
currents; the tidal range along the coastline is small,
usually about 1.5 m.

The water column appears to comprise principal water
marks of the South Atlantic. The movement of the deep
waters are relatively slow but very large volumes are
involved. In the Bight of Benin the thermocline was found
by Berrit to lie between 20 to 35 m. The upper limit of
the thermocline is very strongly defined often virtually
909, Below this level the temperature falls rapidly
reacking almost 1°C per metre at time:. The lower level
of the thermocline in the Gulf of Guinea appears to be
generally between 40 to 50 m.

The anomalous salinity situation of the Bight of
Benin seems tc suggest that its origin iu under the
influence of southern currents as oppored to the western
equatorial counter currents. The distrivution of surface
salinity depends upon the distribution of precipitation
and on the effluenis from rivers - thus, the greatest
dilutions occur in connection with Niger/Benue effluents.
Salinity cycles around Lagos show two minima correlating
with the two rainfall maxima occurring in May/June and
August/September. Data becomes scanty east of Lagos and
a section from lagos to Calabar, around the Niger Delta,
worked by HMNS Nigeria, showed an abrupt decline to the
west of Benin River from about 34.9%s to a minimum of
27.1 % . The oxygen concentration was close to the
saturation values of 5.05 m/l. The phosphate contents
are generally low as typical for tropical seas. From a
marine ecological point of view, studies relating the
dietribution and ecology of marine fauna to the
- ceanographic regime have been in progress for a couple
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0f years - studies on tne distribution of demerszal fish
on the continental shelf have revealed thal the tnermociine
and oceanographic frontal zones of approximately 140K and
1495 form very important faunal boundaries for the
demersal fish population.

The sea along Nigeria's roastlinre is endowed with
a nunbter of natural resources. Tue ezrloitatior of thege
resources con*ribute to the vast numter of Lumar rettle-
mente all along *&:c¢ cntire 00 kr coastline, Little
information can be provided on tune actual numters of
coastal settlements and population. However, based on
availatle fragmentary data and extrapolation, it is
assumed trat tnere is a 2.5% per annum growtrn rate in the
population. The total numan population alorg the Higerian
coastline is about 1,500,000, 0ut of which 969,000 or
approximately 654 are fishermen; most of the remaining
35% engage in farming and exploitation of coastal trees,
including coconut and mangrove for fnod productiun and
canoe construction.

Viith regards to protection, Higeria possesses a
30 km territorial limit and is in favour of the
320 km jurisdiction zone.

RESOURCES AlD iJ5ES OF TuX COASTAL AREA

Figeria's coastal area is endowed witn a number of
nztural resources including crude oil, gas, trees (such
as red mangrove and coconut) and fish.

The position occupied by the petroleurm industry in
the ligerian economy is indicative of the importance of
crude o0il resources, and the ever inecreasing demand for
fish and fish products clearly signify the need for greater
fish and shell fish exploitation to bonst production.

ligeria's fisheries potential is found to te low,
Nigeria's coastal area is for obvious oceanographic
reasons not very rich in fisheries resources.

The present structure of Nigerin's coastal fisheries
may be broadly divided into (a) inshore trawl fishery,
(b{ canoe fishery, and (c) brackish water fishery. The
inshore fishery can be sub-divided into general fishing
and shrimp fisheries with a modern fleet of over 40 vcssels
having an over-all length range of 42 ft - 7% ft. The
coastal canoe/brackish water fishery constitutes the
artisanal sector which i3 charactericed among other
factors by low productivity. Table 1 gives the fish
production patiecrn per cector. “The breakdown of domestic
fish production figures shows that under the industrial
sector, coastal production accounted for 6.4 while under
the artisanal sector, coastal/brackich water efforts
yielded 644 of production. UOver-all coastal fish produc-
tion amounted to 4,84 of total domestier fish production.
This level of production is a measur~ of the types of
fishing gear and the zvailable tecnnology.
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Table 1
Domestic Fish Production, 1974

PRODUCTION
SOURCES (thousand metric tons)
INDUSTRIAL
Distant water T1.4
Coastal trawlers 5.0
Shrimp 1.0
ARTISANAL
Coastal and hrackish § '
waters 404.0
Rivers and ponds 167.5
Lake Chad 56.0
Kainji Lake 3.0
TOTAL 707.9

The data supplied by the Food and Agriculture
Organization (FAOfin 1970 on artisanal fishermen
indicated that 5,000 seagoing canoes, 48,000 river and
lake canoes, using different kinds of gear, landed 12,500
tons of marine fish and 16,500 tons of freshwater fish,
respectively. From this, it follows that 9% of the
fishermen who fished from the seacoast landed 65% of the
catch at a rate of 2.0 tons/year/canoe, while Inland fishe-
~jes yield was 0.3 tons/year/canoe.

The need for increasec domestic fish production
in Nigeria has resulted in concerted efforts by implementing
various fisneries development projects, aimed at aiding
artisanal fishermen so as to increase their catch, to
improve their boats and working conditions, and to adopt
modern fishing gear and techniques. The problem of tech-
nology transfer in artisanal fisheries is also recognised.
In programming the improvement of activities in this
sector, caution is being taken to proceed at reasonable
steps. The target for an increased coastal fish production
(Table 2) has brought to attention the need for improved
fisheries activities, particularly in the curtailment of
spoilage, poor processing methods and inefficient handling
procedures. The aim is 1o optimally utilize Nigeria's
coastal fish stocks produced by artisanal fishermen., The
efforts to increase domestic fish production and seafood



supply involve the eradicatio
economic, sociological, polit
hampering technological devel

n of tne numerous and complex
ical and legal restraints
opment and frustrating

coastal fishing efforts,
infrastructures at coasta

and also the provision of basic
1 fishing terminals.

Table 2

Target for coastal fish/shell
production (TMT per annum)

SECTOR 1970 1975 1980 1985 I
Coastal trawlers 5.0 12.5 18.0 16.0
Shrimps 1.0 2.1 22.7 3.0
Coastal and 404.0 543.0 607.0 630.0
brackish waters

At the present stage of fisheries development

anquaculture is mostly carried out at a subsistance level

and is regarded as a part-time occupation of farme

rg.

Brackish water aquaculture is

s5till in its infancy, the

activities being restricte
tion and test production o

d mostly to surveys, experimenta-
f fish species such as mullets

(Mugilidae), Tilapia (

Cichlidae) and oysters (Ostreidae).

Development potential is consider
available information and results

able according to
Thought may be given

in the near future to the development ol recreatio

fisheries,

INSTITUTIONAL AND REGULATORY FRAMEWOKK FOR
COASTAL DEVELOPMEN

In order to protect Nigeria's coastal resourc
over-exploitation, there are various regulations i
with the 1958 Geneva Convention on the Law of the

nal

es from
n line
Sea,

Formerly, Nigeria had 3 nautical miles of territorial

waters and in 1967 this was extended to 172 nautica
By 1971, a decree was promulgated extending furihe
protected waters to %0 nautical mile

With regards to regulatory mecasures in preven
0il pollution, there are adequate regulations proh
discharge of oil into hMigerian waters and ordering
installation of equipments to prevent oil poullutio
Facilities are also provided at rartours for the d
of all residue.

The collection of statistical information at
settlements along the coast is bteirng organised by

S.

1 miles.

r lligeria'e

ting

ibiting
the

n,

isposal

ccattered
the
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Federal Department of Fisheries in conjunction with the
Federal Office of Statistics.

To ensure the proper development of available shoreline,
inter-ministerial co-ordination exists in the plarning of
coastal area development and usage, including port expansion
to cope with the forecasted tonnage as indicated in
Tables 3 and 4.

Table 3

The 1980 and 1990 tonnage
forecast for the Port of Lagos
(in thousand tons

1980 1990

HANDLING METHODS IMPORTS EXPORTS IMPORTS EXPORTS
General cargo -

conventional 1,226 481 1,568 247
Gencral cargo -

containerized 320 230 1,000 800
Dry bulk via silo 171 513 340 660
Liquid bulk via - 168 - 405

pipeline
Midstream loading - 50 - 15

TOTAL 1,937 1,442 3,301 2,127
Table 4
The 1980 and 1990 tonnage
forecast for Port-Harcourt
(in thoneana tons)
1980 1990

HANDLING METHODS IMPORTS EXPORTS IMPORTS EXPORTS
General cargo -

conventional 600 366 602 85
General cargo -

containerized - - 260 185
Dry bulk via silo 60 15 110 48
Lry bulk via grab 110 - 196 -
Liquid bulk via

pipelines - 416 - 450
! TOTAL 170 197 1,168 768
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 'MONOGRAFIA DE LA REPUBLICA DOMINICANA

Andrés Aquino Camarena
Arquitecto

Caracteristicas de la Zona Costera

La Repblica Dominicana ocupa las dos terceras partes
de la isla de Santo Domidgo, geograficamenée inuertadg en el
mar Caribe, cuya superficie es de 72000 km®: 48442 km® que
ella ocupa y 23,558 para la Repliblica de Haiti. Por estas
caracteristicas nuestras zonas costeras son importantes, pues
nuestra poblacidn se encuentra intimanente ligada al litoral.

La poblacidon urbana mas dinamica y moderna se ha desar-
rollado en las 27 ciudades costeras del pals con respectos a
las 67 cuidades restantes que forman la poblaciodon total (estos
datos son tomados del Censo Nacional de Poblacidn y Habitacibén
de 1970).

El Area de accién de las ciudades costeras se manifiesta
an 1500 km de litoral y 9000 km? de plataforma insular.

Ahora bién, un factor que tiene necesariamente que
tomarse en cuenta por la ubicacion geografica de la isla es
su clima, pues presenta una variacidn insignificante por
pequefia: 259C promedio durante el allo, oscilando entre 18°C y
260C., Este clima nos permite un disfrute de uno de nuestros
recursos naturales durante todo el aTo.

La localizacidon de 27 ciudades en la costa esta deter-
minada por el patrodon de desarrollo utilizado por los espafioles
en la época de la conquista de América. Esta distribuciodn
urbana les proporcionaba mas facilidades en la conquista de
la zona mediterranea y ademis uno o mas puertos que le comuni-
caran directamente con Espana.

La poblacidon urbana localizada en el litrral de la isla
mantiene una alta tasa de crecimiento en comparacidn con las
demas ciudades mediterraneas-porque las absorve. La razbon se
explica en el fuerte flujo (existente actualmente) de interre-
laciones condicionado por su red de carreteras, en vista de
que por la dimensidn del territorio otros medios de comuni-
caciones resuitan antiecondbmicos. Prevalece, pués, una funcidn-
bhsica que se desarrolla en la costa al igual que en la organi-
zacidn espacial para obtencr un maximum de aprovechamiento de
los recursos nacionales.

Es entonces cuando, esta actividad basica, como un com=-
plemento de ella misma, se plantéa el desarrollo des Sector

Turismo, que puede llegar a ser en nuestrc medio de vital

importancia por lo que la RepOblica Dominicana puede ofrecer
de los recursos naturales.

Recursos y Usos de la Zonn Costera

La isla de Santo Pomingo, fisiograficamente se caracte-

riza por ser mouat:flosa, hecho por el cual en el idioma taino
(1) se le 1lambdb Haitl, que significaba tierira alta o montanosa.
Sobre los accidientes de relieve, el profesor Felipe

Parra Pagan nos dice:
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El acomodamiento de 1los rasgos topograficos rlel
relieve a las condiciones geoldgicas, tanto estructura-
les como tectdonicas y estratigraficas, ha hacho que
cioncidan en los terrenos sedinentarios que cubren la
mayor parte de la superficie de la isla, las montalias
con los anticlinales v los valles con los sinclinales,
no presentandose ejemplos de relieve invertido de
"volumen semejante,(2),

Las plavas de nuestro litoral tambien presentan diferen-
tes tipos de arena por los antes scialadeo: cantos rodados en
las zonas montaWosas v arena blanca v fina en las arceas de
valles.

De manera que pordemos dividir los recursos principales
en Terrenales vy Maritimos; en el promero se destacan los
recursos humanos (recuérdese yue dijimos que son los mas
desarrollados del pais), con toda su infraestructura economi-
ca basica, como consecucencia de estas actividades urbanas se
desarrollan las agropecuarias complementarias de las locali-
zaciones humanas con productos para el mercado interno v ¢l
de intercambio internacional.

Los recursos de explotaci&n minera no se desarrollan
en la costa, (salvo la extraccidon de la bauxita v de la sal
marina ambas explotadas en su estado virgen, sin ningin
tratamiento especial), sine en el interior des pais.

Las costas Dominicanas han sido dedicadas ¢n los ulti-
mos afios para el desarrollo de una infraestructura turistica
» ¢on esto aprovechar las condiciones ecolodgicas prepon-
derantes en nuestro medio con el fin de captar ¢l turismo de
plava que se mueve en el drea des Caribe.

Con este fin se han progamado v se realizan tas inver-
siones en infraestructura necesarias para captar los lujos
turisticos hacia el firea del Caribe. Ufreciéndole en forma
adicional las tradiciones de nuestra Ciudad Primada de las
Americas, primera Ciudad tundada en «1 naevo mundo,

Un estudio realizado por 1a LNESCO scefiala 4 zonas
luristicas para 1a Republica Dominicana: la primera se deno-
mina Santo Domingo v en un primer orden de prioridad partien-
do del hecho de que o todo lo lorgo de casi un centenar de
kilometros desde la capital hacia el pste de la lsla, se
puede desarrollar una zona furistica bajo Ia gran influencia
que ejerce la cercania de la Capital, sue servicios v el
patrimonio historico que ésta ofrece.

UNESCO designa como la serunda prioridad para el
desarrollo del Turismo 1la zona sorte en la Cost, de Puerto
Plata ("Costa de Ambar ") reglamentada va por pvecreto Presi-
denciat pora dotarla de la infraestractura imristicn necesn-
ria.

En una tercera prioridad gquedo <ituada une sona costera
desarrollada en la parte Nor-oriental de la isla, llamada
Macao, indicando ane esta zona eroa vevdaderamente excepci mal
v que sin lugar o dudas, entre las mejores nlayas del muado,
Entonces debian incluirsce tanbien las de 1. sonn de Mac wo.

Li cuarta zona prioritari. Jesivand: por o ZEsSCL s 1a
costa de Eorahona en el dur de ta Lvla.
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Un estudio posterior realizado por EDES-MENDAR estimo adecua-
do cambiar el orden prioritario de dichas areas en cuanto a
las prioridades 2 y 3. Y manteniendo las prioridades 1 y 4,
Arguyendo que el cambio recomendado en sus prioridades no
implicaria que las zonas indicades tengan algun impedimento
para que sean realizadas simultaneamente. SeTlalando ademas
que es indudable que la zona de Puerto Plata, tiene mejores
playas que la zona primera (Santo Domingo) y que existe cn el
area un minimo de infraestructura que no existe en la zona de
Macao, que es la mejor zona desde el punto de vista de recur-
s08 naturales.

Recursoa Maritimos

A pesar de pertenecer a una isla, de tener una rigqueza
icticola comprobada y un indice tan alto de km. de litoral/
sobre km2 = 31, es lmmentnble que no se hayan explotado, en
forma adecunda, los recursos maritimos con que contamos, pues
cn estas aguas templades del Caribe el volumen del conaumo del
pescado en nuestra dieta diaria es muy bajo y no se tiene
costumbre de su consumo. La pesca es menor de 1% en el PBI
agropecuario, por lo que se encuentra marginado de la cocina
dominicona. El Estado ha senalado su interes en la conser-
vacién de la productividad de los recursos dedh mar y lo ha
manifestado con la promulgacion de la Ley No. 186 del 6 de
septiembre del 1967, en la cual se declara de interes nacional
la conservacion v mantenimiento de los bancos de Plata (Sil-
ver Bank) cuvo centro es localizado en LAT 32.5'N Long.
69°42' y el Banoo de la Novidad (Mnvidad Bank) cuyo centro
es Lat. 200 OI'N, Long. 68° 51'w,

Exigste una gran cantidad de puertos en condicionasa de
servicios y muchas de nuestra comunicacidédn interna se realiza
n traves de estos puertos.

L» pescn deportiva se ha incrementado y las competencias
de pesca son de importancin internacional. Las competencias
internacionalea ligades al turismo, atraen una gran cantidad
fde pescadores, tras el Marlin y el Guatapanal, asi como 1la
captura de Tiburién en competencias de sub-marinistas.

Por lns condiciones expresadas anteriormente de tener
una gran poblacion habitando en nuesta costa, ha sido preo-
cupacion de nuestraa sutoridades el control de los desechos
en ol mar y la contaminacion de los mismos, existe una pre-
sibn de la ciudadania para impedir la contaminacion de las
sgnas costeras, base de nuestro futuro desarrallu turistico.
El problema que se confronta con mas frecuencia es el de los
barcos cargueros de petroleo que lavan sus bodegas en el canal
de lio Mons llegando residuos de petroleo a nuestras playas.

Marco sfnstitucional y Reglamentacion

En vista de nuestra intension de aprovechar las costas
en base al desarrollo del Turismo, se han temado varindas
medidrs de control sobre las Areas costeras y muy especifi-
camente sobre nuestros polos de Desarrollo Turistico.

El estado Dominicano ha sefoalindo que el Desarrollo
Cientifico del Turismo es altamente prioritario para lograr
el bienestar economico de las comunidades que cuentan con
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dichos recursos y en hase » ésto ha tomndo una serie de me-
didas para favorecer el desarrolle Turistico de esns Arens.

ara ello 1a ley No. 305 del 30 de abril de 1968 yue
modifico el art. 49 de 1s ley 4733 del 1° de igosto de 1957,
para que la foajo de terreno, denominads Zona moaritima que
forma parte del dominio publico fuer:s de 6O Mts. partir de
la linea de marea, y paro el litorsl sur esi franjs se esta-
blece en 75 Mts., en sustitucion de los 2u Mty. indicados
antes,

Adicional al anterior se determin: una faja de 1 km,
en el litoral Polo I y de 10 Kms. en el litor..]l Palo 2 (el
Banco Central es quien ha sido designado p.r. 1. creacion
de todo la infraestructura bisica necesaria de ja zonal. Ll
estado Dominicano se¢ vid entonces on ta nees sidad de deeclor, r
de Utilid.d Pablica dichos terreins con los fines de contro-
lar el desarrollo de dichas fireas.

Estas arecas de Desarrollo Turistico quedan encomendi-
das por el Senor Presidente de 1la Hepiiblica, al Banco Cen-
tral de 1. Replblica Dominicana, 1a Direccion General de
Turismo y el Secretariado Técnico de la Presidencia, par.
que sean planificadas y se les dote de las infraestructuras
basicas de servicios.

As} ectos Humanos

Como se puede apreciar an la localizacién de la pobla-
cion de nuestro pais, la programacion de los aspectos huma-
nos en general se desarrollan en la periferin del territorio
a lo lurgo de su litoral, por lo que la programiacian de os-
tas actividades deben estar ligadas al .provechimiento de
los recursos de nuestra fauna marins teniendo que program.arse
las actividades basicas de tierra v de apoyo en los recursos
marinos, en una forma integr.-1, de m.nero que permita su me-
jor aprovechmiento.

Notar:

1) Aborigenes que habitabau la Isla de Santo Domingo
antes del descubrimiento,

2) Region.lizacibn de la Pepablic: Demiaici ., plaudes
23, Oficina Nacironal de Plonificacion, 1075,
Bibliogr. fi.:

Regionalizicion de 1. Lepithlica Domitiaconn, pl.-.des 23},
Oficins Necror: | de Plaaniticacion, 1975,

Informe de | UNESCO sobre las zon.s Turisticas dde 1.
Republica Dominicana,

Informe de 1. EDES-MENDAK.
Cerso N.cional de Poblacidon v Hobitacidn de 1970.
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SPAIN

Ernesto de Fez Sanchez
Direccibn General de Puertos del
Ministerio de Obras Pablicas
Correos 4, Valencia

The contribution of the Government of Spain to the
seminar held in Berlin (West) is based on a series of
publications relating to various aspects of planning of
the coastal area in Spain.

From this extensive documentation we are presenting
a synthesis of two studies: firstly, Sanitation Infrastruc-
ture Plans for Tourist Areas of the Mediterranean and,
secondly, the Indicative Plan for Uses of Publicly Owned
Coast between Torredembarra and Cambrils.

The orientation of this study is the result of an
analysis of the co~ital resources, artificial as well as
natural, since man can change existing resources. Like-
wise, he can create new resources which will permit new
uses to meet demands whose foreseeable development in space
and time, in turn, requires both the remodelling and
possibly the creation of resources.

SANITATION INFRASTRUCTURE PLANS FOR TOURIST AREAS
OF THE MEDITERRANEAN

The rapid increase in the number of tourists visiting
the Spanish coast during the 1960's was particularly
noticeable all along the Mediterranean shoreline.

This presented the Spanish Government with a number
of immediate problems to be solved on a long-range basis.
The main objective is to meet the pressing need for drinking
water, sanitation and treatment of the sewage created in
certain areas by crowds of tourists and holiday makers.

It is essential to prevent an undesirable degradation
of the natural surroundings which are intrinsically very
spec~ial and attractive. The ecological balance of the
tourist areas continues to be threatened by the large
concentration of people, and tensions have arisen because
the tourigt structure has adapted quickly to the demand
whereas the available infrastructure cannot change so fast.

tlence, the emergence of the so-.called Sanitation
Infrastructure Plans for tourist areas, which in principle
are limited to the Mediterranean and Balearic coasts,
although they werr extended recently to all the areas
which have proved to be particularly popular among tourists.

Administratively speaking, once they have been
formulated by the Ministry of Public Works, the plans are
treated like extraordinary Provincial Plans which are sub-
mitted to the Government for approval by the Inter-Ministerisl
Commission for Provincial Plans. The subsidiary departments
of the General Waterworks Directorate draw up the basic
documents for the Plan in close collaboration with provincial
and local authorities. The Plans have three basic aspects:
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drinking water supplies, and the evaculation and treatment
of sewage.

When the Plans are formulated, the first step is to
draw up an inventory of requirements and of existing
installations and to describe and evaluate the works needed.
A comparison of the two sets of data indicate what the Plan
must include.

Depending on present and foreseeable needs, the solu~-
tions vary according to the characteristics of each specific
case. Plans fall into two types:

(a) Those consisting mainly of isolated solutions for

each nucleus;

(b) Those consisting mainly of collective solutions

gserving all the nuclei of a coastal area.

The factors determining which of the two is the optimum
solution irclude such facters as population conditions or
facilities for obtaining water resources and for drainage.

The rates form the economic basis for the exploitation.
They must be sufficient to cover both financial charges
stemming from loans and the cost of maintaining and operating
the facilities. At the same time, they should facilitate
the creation of ecoromic conditions which will enable the
service to finance future expansions on its own, 80 that
needs may be dealt with as they arise, thus obviating a
recurrence of any lag between the time a need is identified
and the time when it can be met.

In all there are 24 plans at the present time, 12 of
which relate to the Mediterranean coast and cover the ocean
from the Costa Brava to the Costa del Sol, including the
Balearic Islands.

INDICATIVE PLAN FOR USES OF PUBLICLY OWNED COAST FROM
TORREDEMBARRA TO CAMBRILS (TARRAGCNA) INCLUSIVE

The General Directorate of Ports and Maritime Signals
of the Ministry of Public Works, through the Office of
Coasts and Ports of Catalufia, has requested INTESA to
prepare an indicative planning study of the uses of
publicly owned coast from the demarcation line separating
the municipalities of Torredembarra and Creixel up to
La Riera de kiudecaflas separating the municipalities of
Montroig and Cambrils.

The total area under study is approximately 45 km
long and includes in the centre the urban area of Tarragona,
its growing industrial pole and ity important commercial
port. It includes Salou, a well-known ‘ourist centre in
the minicipality of Vilaseca.

The stretch of coast under study is mainly used for
tourism and recreation except for the port zone of
Tarragona and some other less important zones. The study
consists of two parts. The firat is a description of the
current state of the coast and the uses for which it is
intended. This part covers the following subjects:
description of the physical aspects of the coastline and
its lithological composition, current uses of the publicly
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owned land, population distribution on the coastal fringe
and further inland, access to the coast from pubdblic
vehicular roads and promenades and an inventory of beaches.
First, each of these items is examined together with a
study of the dynamics of the coastline and an analysis of
the current condition of that stretch with respect to the
capacity of the beaches and existing installations for
pleasure craft.

A distinction has been made in the population studies
between the permanent population and the transient population
and between the coastal population and the inland population,
which has a direct impact on this stretch of coast.

In evaluating the beaches capacity and current needs,
the first 10 m have been considered as the actlive area and
the next 30 m of beach as the resting area. The remainder
is the back portion of the beach not included in the above
categories, which can be used only for setting up a large
part of the beach facilities.

Information has been requested regarding the main
ports and shipping companies in the stretch under study.
The data concerning pleasure craft have been compiled with
a view to using them subsequently to estimate future needs
for mooring.

The second part of the Indicative Plan for Uses of
Publicly Owned Coast is the master plan for future uses
and needs of the coast covering the following subjects:
forecasts of uses, necessary access roads to the various
gsectore of the coast, new promenades, new shipping
facilities or extension of existing facilities, beach
protection, regeneration, creation and improvement.

Throughout this second part account has been taken of
the three phases of planning defined as follows:

-~ Immediate, which corresponds to work that should

already be completed and in operation.

~ Medium-term, which is set at four years, in other
words, 1979 coinciding with the completion of the
Fourth Development Plan.

~ Long-term, which corresponds to 1985, since that year
was adopted in some General Development Plans.

Owing to the special circumstances of the tourist sector
and the lack of forecasts on which to base planning more
than 10 years in advance, no later target date was adopted.

In planning future uses of the coast, an attempt has
been made to observe the current uses and trends in the
various sector= of the stretch of coast under study and to
protect wooded areas and beauty spots.

The various uses planuned for this stretch of coast
are ag follows:

-~ Tourist and recreational: this is the predominant
use. In sectors already devoted to this purpose
there has been no change and others currently
described as having "no specific use" have been
earmarked for this purpose.

- Industrial: this use is limited solely to the
industrial zone situated south of the port of
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" Tarragona, which is scheduled to include the beaches

of Rio-Cla, La Canoja and part of the Playa de la
. - Pineda, as far as Cape Salou.

- Port: currently, there is only one commercial port,
Tarregona, a recreational port, Salou, and another
fishing and recreational port, Cambrils. There are
plans to expand the port of Tarragona as far as
Salou; the ports of Cambrils and Salou will be kept
and two further recreational ports along the coast
are planned. To supplement the recreatioral ports,
various marisnas have been planned for small pleasure
craft,

~ Zones for free use or development: in order to
encourage private initiative, several zones have
been left for free use or development.

- Natural reserve: it has been deemed advisable to
leave these zones in their wild state because of
their beauty. A number of new access roads to the
publicly owned coastal zone, 13 in all, have been
planned; these, together with the existing access
roads and the planned improvements, will mean that
the coastal strip will be ¢ ‘equately served.

The data concerning the current population in the first
part of this study and the forecasts in the orientation
plans for the various municipalities have been used to
project the permanent population the next few years.,

This has been done for the target year 1985 as well as for
the four-year medium-term, namely, 1979. The new beaches
needed have been calculated in three phases or degreces

of priority: immediate needs, medium-term needs (1979)
long-term needs (1985). Consideration has been given to
potential beaches, in other words, areas where there is no
beach as yet or where the beach is very narrow, whose
natural features make it pomsible to create or regenerate
a beach by means of new works, with or without having to
bring in sand. In view of the demand for beaches in the
stretch under study, the current condition of some of those
beaches and the fact that it is estimated that nearly

all of the remaining beaches will soon be saturated, this
improvement is necessary in order to obtain better and
greater utilization.
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THATLAND
R, Umpol Pongsuwan
Director of Brackish Water Fisheries

Department of Fisheries
Bangkok

COASTAL AREA CHARACTERISTICS

The coastal areas of Thailand include the Inner
Gul, the Northern Outer Gulf, the Southern Outer Gulf,
and the Andaman Sea, a total of 5.650 km of coastline.
The sea area is about 120,000 km< along the coast_and
the continental shelf is approximately 350,000 km2.

The marine environment is characterized by high
temperature, low oxygen concentrations, great variations
of salinity and high levels of dissolved and suspended
materials. Productivity levels are generally high due
to consistently hig. water temperature, abundance of
sunlight and replenishment of nutrients by outwash from
the land.

, The bottom of the coastal areas of the Outer Gulf

and of the Inner Gulf is muddy while the central parts

of the Outer Gulf are mostly covered with very soft

mud. However, soft corals can be found almost everywhere,
except on the east side of the Outer Gulf where stony

and calcareous -corals are frequently found.

There are 1,393 fiching villages situated along the
coast composing of approximately 38,700 fishery households.
Most of those living along the coast are small-scale
fighermen, having their own vessels and hiring less than
two fishery employees. Nevertheless, the marine fishery
production provides about 90% of the total fishery
production of Thailand (Table 1). In addition, some
60,000 rais or 10,000 hectares of coastal tidal and
estuarine areas in Thailand have now been developed into
ponds for aquaculture of the highly valued shrimp species
a8 well as some fin fish. The country also abounds with
long areas of mangal swamps, tidal flats and estuaries
*hat are still available and suitable for development of
aquaculture and other industries. It is estimated that
there are at least 150,000 hectares of such area along
the 2,650 km stretch of coastline of Thailand.

RESOURCES AND USES OF THE COASTAL AREAS
BEACH AND RECREATIONAL ASPECTS

There are many beach resorts along the coas’ Line of
Thailand that have become world-famous and have thus
stimulated interest in developing recreational areas along
the beach. The success of Thailand's first major venture
into an international beach touriat business at Pattaya,
on the eastern coast, led to an appraisal of other
potential areas elsewhere in the country. Many excellent
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Tsule 1

Annual'EiéhﬂLiﬁﬁiﬁ;a’in{ihﬁilﬂud,n19ﬂog18?h‘tin{Miniéiidﬂs) :_ 

Yoar ' .ﬁiﬁn;ihu: f k . Inland - Total

1960 ‘ 1&6,500 B 40,000 186,500
1961 255,300 49,000 282,300
1962 209,700 61,000 130,700
1963 323,700 70,500 354,200
1964 494 ,0C0 , 82,700 576,700
1965 529,500 53,600 613,190
1966 635,200 85,200 720,400
1967 762,200 85,300 847,500
4968 1,004,000 . K5,200 1,089,200
1969 1.1db;cco - 90, 400 1,270,400
1970 1,335,100 115,000 ‘ 1,448,000
1971 1,470,000 S 17,000 1,547,060
172 1,908, Uy : 131,900 1,679,0C0
972 1,598,000 W, 000 1,679,000

1074 Yy AhE ) . 15%, 000 1,511,000
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potentials were recognised; for example, the coastal zone
south of Pattaya to the Cambodian border at Trat, the
western gulf zone near Hua Hin and Songkla, and the beaches
of the island of Phuket. There appears to be ample opportu-
nities for progressive development of beach and recreational
areas in Thailand.

PORESTRY

There are mangrove forests along an inundated muddy
shore of the coastline. This type of forest is well-
distributed alung the eastern coast of the Gulf of Thailand.
It also appears along the western coast of the peninsula,
southward to the Thai-Malaysiasn border.

From the economical poin: »f viow, mangrove forest
is an essential source of fue. wood and charcoal. This
type of forest covers an eatimated area of about 3,681 km2
in which an area of about 1,671 km? is controlled by the
Royal Porest Department. The annual yleld of the forest
in recent years has been about 757,054 m~7.

FISHERIES AND AQUACULTURE

The fishery resources in the coastal areas of
Thailand may be divided into two categories, i.s., marine
and brackish waters. 1n the first category, the Indo-
Pacific mackerel (Rastrelliger spp.) is the most important
pelagic fish. Other Importan ishes in the marine
catch are the anchovies (Bngraulis spp. and Stolephorus o)

the Spanish mackerels (Scomberomorus_spp.), pomirets
{Pampus sp. and Stromateus » .J), macrerel scad (Megalaspis
coraxIai. threadfins (Polynemun upE.), baracudas, groupers,
snappers, lizard fish and at shes, squids, shrimp

{Penaeus spp. and Metapenaeus sp§.L and swimming crabs are
the most abundant Invertebrates In the coastal zone.

Many brackish water species are used in aquaculture
forms along the coast, particularly in the Inner Gulf of
Thailand. These species include: (1) finfish, such as
sea bass (lates calcalifer), milk fish (Chanos ch%goa) and
mullet (Mu 8pp.); (2) crustaceans, such as shrimp
(Ponaeus and Metapenaeus spp.) and mangrove crab or blue
crab (Scylla scerata); and 53) mollusca, such as arkshell
clam (Anadara granosas, mussel (Mytilus smaragdinus), and
vyster (Crassostrea s¥2.). Among these, the culture of
shrimps and molluscs 1is done extensively. The areas used
for shrimp farms have been increased from 44,704 rais in
1970 to 75,576 rais in 1974, resulting in a substantial
increase in shrimp production (Table 2). ©On the other
hand, mollusc production from 1971 to 1973 declined
rapidly (Table 3). Water pollution, particularly in the
Inner Gulf areas was cited as one of the main causes for
the decreased ylela.

Fish is an important source of protein in the regular
dlet of the Thai people and the projected demand and
supply of fish produciion in Thailand for the period
1973-1980 has been calculated by using the equation used by
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"Table

2

nghrimp:rarms and their production
C during 1970-1974

1970 1971 1972 1973 1974

Total number 945 1,200 1,154 1,462 1,518
Areas used

(rais) 44,704 59,914 56,602 71,668 75,576
Production (tons) 975 954 1,450 2,060 2,926

Shrimp - 911 911 1,365 1,775

Figh - 43 459 695 1,151
value (£ 1c®Bants)- - - 37,4 48.3

Shrimp - - - 35.3 45,2

Pigh - - - 2.1 5.1

Decreased due to flooding.

Table 3

Mollusc production from the
Inner Gulf of Thailand, 1971-1973

(In Metric Tons)

SPECIES 1971 1972 1973 1974
Oysters 2,794 941 1,100 -
Musgsel 208,918 70,991 10,710 -
Arkshell Clam 10,461 2,706 3,920 -
Others 38,122 26,209 25,630 -
TOTAL 259,795 100,847 41,410 -
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Russek (1971),:as shown in:Table 4.

Table 4

Projected demand and supply of fish
production of Thailand, 1973~1980
(In Metric Tons)

Estimated Supply of edible fish

population|Projected Aqua-~
Year{ (million) {demand Marine | Inland culture | Total
1973 39.7 795,014|100,759{ 100,759 393,716 915,962
1974° 41.0 832,254|780,000]{ 100,000 55,128 935,128
1975, 42.2 912,049|£200,000] 100,000 67,370 967,370
1976E 43.5 954,770| 800,000}150,000 { 80,780 | 1,030,780
1977 44.8 999,493%(820,000|160,000 94,195 | 1,074,195
1978} 46.3 1,046,310|850,000f170,000 | 107,610 | 1,127,610
1979i 47.7 1,095,3%22{850,000|18C,000 | 120,975 | 1,150,975
1980' 49.2 1,146,555}900,000{190,000 | 143,240 11,233,240

It is anticipated that marine fieh production for
human consumption will not exceed one million metric tons in
1980, although inland fish production could be increased.
It is projected that aquaculture production from inland and
brackish water sources could be increased from 40,000
metric tons in 1973 to an estimated 143,240 metric tons
in 1980, The estimated production includes freshwater
species such as catfish (Clarias_spp.), Pangasius spp.,

Chinese grass, silver and bighead carp, common carp, and
Tilapia spp.
OFFSHOKE MINERAL EXPLORATION AND FXPLOITATION

Although o0il exploration in the Gulf of Thailand and
in the Andaman Sea is bainc conducted by various oil
companies and evidences of 0il deposits were reported
in some arecas, oil exploitation is not at pregent being
made. However, tin mining in the coastal areas, particularly
in Ranong, Phanga and Phuket, has become an increasing
problem, Tin mining conflicts with the mangrove industry.
After an area has been mined, the land generally becomes
useless and it would take a considerable long time before
tne land is turned to its original fnrest., The tin
mining operations on the bottom of the coastal sea also
present a serious problem on the deterioration of the
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benthic environment. Measures to control such operations
are being discussed. T

INSTITUTIONAL AND REGULATORY FRAMEWORK FOR
COASTAL AREA DEVELOPMENT

At present, there is nosingle governmental agency
which is responsible for coastal area development and
management. Each "resource" is under the authority of
the corresponding department. For example, the fishery
resources are protected and managed by the Department of
Pisheries while the Royal Porest Department takes care
of the mangrove areas. Ports and shore facilities are
under the Jjurisdiction of the Harbour and Marine Department.
Only when a conflict of interests occurs does an inter-
departmental co-operation come to action,

With the growing use of sea lanes for commerce and
the use of coastal areas for industrial development,
the threat of pollution and other deterioration of the
coastal areas become more acute. Various tanker digasters
such as the Santa Barbara oil well seepage, and other acci-
dents have demonstrated the harmful effects that can
arise in coastal waters and on beaches. Utilization of
coastal land for industrial or community development have
led to a deterioration of the ecosystems and have adversely
affected the yielda from the fisheries and aquaculture
projects. However, knowledge on the various coastal
ecosystems is still inadequate at present. Attempts have
been made by the National Economic and Social Development
Board (NESDB) of Thailand in 1975 to identify environmental
criteria and policies for coastal zone management and to
develop a detailed guideline for regulating new development
in the coastal 2one of Thailand. As a result, a proposal
was made in which three major coastal zones, i.e., preserva-
tion, conservation and development were being considered.

Another proposal was made recently by the ilarbour
and Marine Department of Thailand on the establishment of
a Central Pollution Control Center to co-ordinate and
direct the governmental agencies, governmental enterprises
and private sectors concerned in handling pollution cases,
particularly oil spill, This proposal however is still
in the drafting stage although it is very likely that it will
be accepted by the National Environment Board ln the near
future,
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Le Togo, avec une superficie de 56.,6CC kmg,
abritaient une population de 2 millions d'habitants en
1970 dont 12 ;» habitaient la zone cotiere qui représente
a peine le 1/1Ceéme du territoire national.

Le pays eépouse la forme d'un corridor et s'etsre sur
une distance d'environ 600 km entre le 6° et le 11
parallele latitude nord avec 53 km de cOte. Il est limité
au nord par la Haute-Volta,ad l'est par la Republique
Populaire du Pénin, 3l'ouest par le Ghana et au sud par
1'Ocean Atlantique.

CARACTERES PHYSIQUES ET PROBLEMES DE L'ENVIRONNEMENT
COTIEK TOGOLAIS

La zone cOtidre togolaise est formée par deux unités
morphologiques bien distinctes

- le cordon littoral d'une largeur de 2 & 3 km avec

un systéme lagunaire et lacustire, d'une part et

- la partie méridionale du Plateau de la "terre de

barre" du Continental Terminal, d‘autre part. Le
Plateau tombe en abrupt sur le cordon littoral.

L'ensemble est arrosé par trois cours d'eau cotiére :
le 2io, le Haho et le Mono de direction nord-sud formant
des plaines alluviales correspondant aux depdts fluvio-
lacustres.

Le cordon littoral et lagunaire proprement dit forme
une bande de largeur variable (2 a 3 km) au relief estonpé
entre le bord de la mer et la_lagune intérieure dont fait
partie le Lac Togo (452,000 me) gitué A 32 km A 1l'est de
Lomé, la capitale du ' oro.

Le cOte marin du cordon littoral est une czone de
depbts sableux alors jue le cOté lagunaire est formé
de sols Balins argileux ou stratifiés, sable sur argile
ou argile sur sable.

Le cordon littoral constitue un sol A cocoterale
par excellence. Par contre, du cOte lagunaire, les sols
forment des pAturages naturels qui sont inondés
périodiquement pendan! les saisons pluvieuses.

Le zone coOtiere tognlaise est caractérisée par une
anomalie rlimatique qui se traduit par une sécheresse
relative e* la disparition de la forét dense. Lomé ne
reqoit que #41 um d'eau par an a.ors que d'autres stations
ouest africaines situtes 2 la méme latitude que la région
cOtieére togolaise enregisire une moyenne pluviométrique
annuelle d'environ 1.500 mm d'eau, feci entraine une
pénurie d'eau pour la population locale.
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I1 se pose actuellement dans la region’cotiere togolaise
las problémes majeurs ci-apres : )

L'EROSION DE LA COTE TOGOLAISE

La cote togolaise est actuellement soumise & une
action intensive d't¢rosion marine & la suite de construction
du port de Cotonou (Bénin) datant de plus de 10 ans et
de celle du port de Lomé il y a 8 ans.

La construction de ces ouvrages artificiels ne sont
pas les seuls responsables de cetie érosion. Il y a d'autres
facteurs naturels qui font partie de la génese wie cordons
littoraux ouest africains. 1I1 s'agit :

l. Des agents marins constructeurs tels que @

- la houle du sud-ouest dont le déferlement sur
nos cOtes est & l'origine de phénoméne de la "barre".

- la deérive littorale qui charrie constamment
vers 1'Est, tout le long de la cOte d'¢normes quantités
de sable, derive renforcée par un courant dit de
cotonou qui serait iesu du cap Saint-Paul,.

2. Des envahissements brusques du littoral

Selon Marc Donnel et Stwart dans leurs études
préliminaires & la constructicn du port de Takoradi en 1920,
la cause ce ces attaques naturelles de la cOte gserait due
a "l'existence sur l'equateur A 1300 miles A l'ouest de la
Gold-Coast, d'un centre de pertubation od les tremblements
de terre produiraient des vagues anormales".

C'est ainsi que par ce phtnomeéne, le wharf de Lomé
et la ville d'Accra ont éte détruits en 1911 et en
Juillet 1862, Les villes les plus touchées dans le Golfe
du Bénin sont celles de Grand-Popo er 1921 et 1944 et
celle de Kéta (Ghana). Constamment battues par les vagues,
ces deux dernieres villes ont periclité. Ia mer continue
&4 les ronger et il ne reste pour chacune qu'un mince
lambeau que lagune et mer ce disputent.

3. Une petite et lente transgression marine

Certaines études sur la cbte togolaise ont conclu &
un rapprochement sensible de la mer. L'observation du
littoral de Lomé A Cotonou le prouve. Les populations
riveraines et le ugagers de la route internationale
Lomé~Cotonou 1l'ont témoigné.

Une partie de cette route est complétement décapée par
la mer dans lc secteur d'Agbodrafo (Porto-Segurc) o la
mer avanceralt de é m par an., Il a fallu proctder 3 un
autre tracé de cette route. Sous 1'influence de la mer,
des cocotiers oni &té deracinés. Certains pecheurs sont
obligés d'abandonner leurs hameaux.

Ces actions de l'érosion de la cOte sont lourdes

de consequences.
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La superposition des photographies aeériennes datent
de 1961, 1965 et 197C donne une idee précise des
modifications de la cote. On assiste donc, aprés la
construction des ports de fCotonou et ue Lomé A 1tébauche
d'un nouveau profil littoral., Ceci se traduit par la
disparition de la belle plage sablonneuse a certains
endroits faisant place a l'apparition de petits golfes.
les beaux sives toaristiques du littoral se trouvent ainsi
menacés.

Le dragage (prélévement de sabtle) sur la cbte pour
la construction des maiscns en dur ~ontribue & aggraver
la si*uation. .

Jisquold ira cctte tvolution progressive de la cbte
tofolats.. Four l'irsran® aucun remede n'a encore éte
trouvt A re protleme d'érnrcion.

4. Les inordations

#1les sont fréquentes en période de salsons pluvieuses
et sont dues au débordement des lagunes, du lac Togo et
des ermtouchures des trois cours d'eaux cotiers : 7io,
sanc, Mono, causant des deégats importants aux riverains
notarrent les habitants des quartiers limitrophes des
lagunes de Lomé et d¢'intho qui heuresement sont actuelle-
ment en voie d'assainissement,

tar ailleurs, i'irruption de l'eau de mer dans celle
du lac Pogo a rendu cette eau salfe., ILa degalinisation
de cette eau A des fins agricoles a été prevue.

5. Le manque d'eau douce

La population du cordon littoral togolais souffre
du manque d'eau douce. la nappe phréatique qui est a
une faible profondeur, communique directement avec 1'eau
de mer rendant ainsi cette nappe d'eau complétement salée.
L'eau douce n'existe que dans les nappes d'eau souterraine
du Plateau du fontinental Terminal mais cette eau’est
menac€e par 1l'influence marine.

. La pollution

La pollution dans la zone cotiere togolaise bien
qu'elle ne poit pas cnronijue, retient de plus en plus
l'attention. Cfette pollutlon se presente sous deux
formes : d'abord au niveau de la capitale, ensuite sur
tout le long du littoral de Lomé jusqu'a Aneho.

Les éléments de cette pollution se presentent comme
suit :

- 1'existence encore a Lomé de tinettes due a
1'absence d'un reseau d'assainissement adéquat et
de fosses sceptiques. Ces tinettes polluent
litteéralement l'atmosphere urbtain au moment des
vidanges.

- la présence du wharf A vidange & 24 km de la route
Lomé=-Anéno compromet l'utilisation de la plage a des
fing touristiques.
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- le rejet directement dans la mer des résidus de
l'exploitation de l'usine phosphatiére de Kpémé pollue
l'eau de mer de Kpemé a Aného provoquant ainsi
la mort des poissons.

- la proliferation des moustiques dans les eaux
saum&tres et stagnantes des lagunes compromet
gravement l'environnement social de la cOte.

DONNEES DEMOGRAPHIQUES

La zone cOtiére togolaise est caracterisée par une
forte concentration humaine. La population, essentielle-
" ment composée de trecis principaux groupes ethniques :
EWE, Mina, Ouatchi, vite surtout de cultures vivriéres et
de commerce.

Quelques chiffres tirés du recensement de la popula-
tion du Togo en 1960 et 1970 suffiront pour donner une
ldée claire de cette concentration humaine sur la cOte.

Population du Togo en :

1960 : 1,5 millions d'hatitants
1970 : 2 millions d'habitants

Avec un taux d'accroissement moycn de 2,8 %, cette
population aura atteint 3 millions d'habitants en 1985
par extrapolation de la période 1960-1970 et sous réserve
de modifications du taux de croissance dans la période
actuelle,

Population de la zecae cOtiere

POPULATION URBAINE POPULATION RURALE

ANNEES (Lomé und Aného) TOTAL
1960 97.000 172.000 269.000
1970 211.000 210,000 421,000
1985 780,000 290,000 1.070.000

La part de la population de la zone cOtiere dans
l'ensemble du Togo se présente comme suit :

1960 18 %
1970 21 %
1985 35,6 %

Il se dégage de ces quelques données démographiques
. que d'ici 10 ans, c'est-a-dire vers 1985, un Togolais sur
trois résidera sur la zone nb6tiére.
L'essentiel des activités : industries, administrations,
commerce, service, enseignement, tourisme et des
infrastructures qui sont deja concentrées dans la région
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littorale seront davantage renforctes, alors que cette
szone littorale ne représente que 2 % de la superficie
totale du territoire togolals (56.600 km2),

L'urbanisation rapide de la cOte togolaise envahit
progressivement 1l'espace rural et les milieux naturels
gl bien qu'il manque de plus en plus d'espace.

La population de Lome qui était de 250.000 habitants
en 1975 avec un taux de croissance de 9,8 %, aura triplé
en 1985 (environ 750,000 habitunts). -

Lomé couvrait déja en 1975, 12 km de cOte ; soit 3
25 % des 53 km de la cdte togolaise.

Le souci du Gouvernement togolais est d'organiser
au mieux la région cbtiere pour une meilleure distribution
de 1a population des activités, des équipements et des
infrastructures necessaires pour protéger les sites
naturels en vue d'établir un meilleur équilidre entre
1l'espace rural et l'easpace urbain,

RESSOURCES ET UTILISATIONS DE LA ZONE COTIERE
AGRICULTURE

Elle est fondée essentiellement sur la production
vivriére surtout le mals et le manioc qui constituent la
bage de 1'alimentation de la population cOtiére. Ies
cultures naralchéres ce sont gensiblement developpées
ces dernisres années dans les banlieues de Lomé.

La seule culture industrielle de la zone cOtiére est
celle de cocotiers. Les cocoteraies qui couvrent dans
cette région A00 hectares, fournissent du coprah destine
A 1l'exportation.

Cette culture qui était florissante autour des
annetes 1935 constituait une véritadle source de revenu pour
les populations de la cOte composées surtout de 1l'ethnie
Mina. Aujourd'hui, une bonne partie de ces cocoteraies
est ravagée par une maladie dite "maladie de kalncopé"

a laquelle on n'a trouvé aucun reméde.

La ptche est importante dans la gone cbtiadre togolaise
ou est pratiquée d'une fagon traditionnelle, la péche
maritime et la péche lagunaire et lacustre par les
riverains et les saisonniers venus du Ghana et du Bénin.

Les poissona abondent dans les fonds marins sablo-
vageux qui représentent, prés de la cOte, 50 km< et aussi
dans les fonds vasosableux, situés un peu plus loin,
et couvrant environ 150 kmé. Ces fonds marine meritent
d'etre proteges et utilisés retionnellement pour empécher
leur depeuplement.

Mais ces conditions naturelles ont leurs limites.
Ces fonds marins susceptibles d'ttre utilisés par les
chalutiers ne sont pas assez etendus. Le FPlateau
Continental est encombre de coraux & partir de 55 m de
profondeur et contient peu de poissons.

La pBche lagunaire et lacustre est pratiquée par
les agriculteurs pour qui elle constitue une activité
d'appoint.

Tout au long du littoral, il existe des villages
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de p8cheurs. Leur habitaf,est assez original, - 11 ééf
fait de branchage de cocotier.

L'INDUSTRIE

Les activités industriell:s qui sont encore
embryonnaires au Togo sont concentrées a Lomé et dans
la zone cOti2re. La plus importante de ces activiteés
est celle de la CTMB (Compagnie Togolaise des Mines du
Bénin) qui exploite d'importants gisements de phosphates,
1'un des plus riches du monde, situés A 32 km de la coOte
4 hahotoe et dont les réserves sont estimées & plus de
50 millions de tonnes. La production annuelle dépasse
1 million de tonnes et est acheminée a4 1'exterieur par
le port phosphatier de Kpemé.

Des indices de gisements de pétr8le ont éteé decouverts
au large de Lomé., Des études sont en cours pour les
confirmer.

LES INPRASTRUCTURES DE COMMUNICATIONS

Les voies de communication sont denses dans la
région cbtiére togolaise qui se trouve de ce fait privile-
giee par rapport au reste du pays.

Les réseaux de communication sont constituéfs par un
systéme paralldle rail-route au départ de Lomé dont le
réseau Lomé-Aného longe litteralement toute la cOte.

1. Les routes

Elles sont pour la plupart bitumées et en excellent
®tat. La route du littoral est attaquée par 1'érosion
marine ce qui a obligeé les autorités A tracer une nouvelle
route qui reprend en partie l'ancien trace.

La densité du reseau routier dans la région cOtiere
n'exclut pas un relatif enclavement de l'arriere-pays
immédiat au cordon littoral, enclavement di au systeme
lagunaire et au lac Togo qui constituent de véritables
obstacles de liaison entre ces deux unités morphologiques.

Le projet d'autoroute Inter-Etat Abidjan-Lagos
Passant au nord de Lomé est un nouvel &€lément structurel
4 prendre en compte dans l'aménagement rationnel de la c6te.

2. Le chemin de fer

Les trois lignes de chemin de fer de la région qui
ont été construites par l'administration coloniale
allemande avant la premilre guerre mondiale, sont assez
vétustés et meritent d'etre renouvellees. La voie
ferrée coOtiere sera renforcee pour le transport d'engrais
Phosphate dans la zone portuaire de Lome.

Dane le cadre du projet reégional de la IMAO
(Ciments de 1'Afrique de 1'Ouest), ou prevoit la
construction d'une ligne de voie ferrée a partir du
Parcours kilométrique 19 de la ligne du centre Lomé-Blitta
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jusqu'a %abligbo en vue du transport de clinker en
destination du port de Lomé.

7, Le port de Lome

Le port de Lomé qui a ete construit par les Allemands
et inauguré en avril 1968, constitue 1'elément principal
de développement du pays. C'est un port en eau profonde
autour duquel se développe actuellement une zone industriele
bloquant ainsi la croissance de Lomeé vers l'est.

Le port de Lomé sera utilisé par les pays continentaux
africains enclavés tels que la liaute-Volta, le higer et
le Mali pour l'écoulement de leurs produits.

Des accords & vocation de coopération regionale ont
ete conclus en septembre 1975 entre les gouvernements du
7ogo et de ces trois Etats en vue de la réalisation
rapide de ce projet, la Haute-Volta a deja réservé des
terrains dans la zone portuaire de Lomé pour la construc-
tion des hangars et des entrep0Ois.

4, Le tourisme

Le Togo connait ces dernilres années un début de
développement touristique. Mais cet effort n'est réellemen
senti que dans la zone du littoral qui constitue en fait
le principal potentiel touristique.

11 n'existe pas actuellement de véritable politique
de promotion touristique fondée sur 1'aménagement systéma-
tique des sites. Au contraire, on assiste & une politique
de developpement d'infrastructures hoteliéres destinées
A assurer l'accueil des touristes &tirangers.

Cependant, dans le cadre du projet d'awénagement
intégre de la zone cdtiere topgolaige du troisiéme Plan
de développement (1976-198U), on prevoit l'aménagement
des sites pittoresques du lac Togo et de 1a cOte, notamment
celui d'Antho, mais aussl des forets sacrées de Be,
a'Asseme et de Glidji qui sont des reliques des anciennes
forets de la cOte.

SCHEMA 1aSTITUT IONNEL ET REGLEMENTAIRE POUR LE
DEVELOFPPEMENT L LA 704E COTIERE TOGOLAISE

Il'n'existe pas encore de re&glements particuliers
concernant l'utilisation de la zone coOtieére togolaise.
Mais 1'ordonnance n® 12 du 6 février 1974 temoigne de la
volonté du Gouvernement togolais de se pencher sur
1'organisation rationnelle de la zone cOtiére du pays.

Les articles 1% et 16 du cnapitre IIl section I,
de la dite ordonnance définissent, d'une fagon générale,
les domaines publics naturel ou artificiel de 1'Btat
et des collertivités publiques. Ces articles sout ainsi
libellés :

hrticle 15 : Font partie du domaine public naturel :
le domaine public maritime et le domaine
public fluvial.
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Le domaine public maritime se compose :

19/ des rivages de la mer jusqu'a 100 métres & l'interieur
des terres A partir des plus haute marées.

20/ des rives des embouchures des cours d'eau subissant
1'influence de la marée jusqu'd la limite des plus
hautes marées.

39/ 1les lacs, étangs lagunes dans les limite déterminées
par les niveaux des plus hautes eaux avant débordement
avec une zone de protection de 100 metres de largeur
d partir de cec limites sur chaque rive extérieure
et sur chacun des bords des tles.

Article 16 : Font partie du domaine public artificiel :
a) lex ports maritimes, militaires ou de
commarce avec dépendances nécessaires (diques,
Jettes, bassins, &cluses, etc...) ainsi que
les ports fluviaux, les canaux de navigation
et leura chemins de halage, lea aqueducs
exécutés dana un but d'utilité publique,
ainsi que les dépendances de ces ouvrages.

Sur la base des rdglements généraux sur le domaine
maritime de cette ordonnance, une ra2glementation spécifique
concernant l'utilisation de la zone cOtiere togolaise esat
en voie d'elaboration.

Au terme de cette etude, i1 convient de souligner
que, face aux nombreux problémes ci-dessus mentionnes,
i1 existe actuellement une volonté politique du Gouvernement
togolais visant A ces resoudre. C'est ainsi qu'a déjh eté
inscrit dans les programmes du troisiime Plan quinquennal
de développement économique et social (1976-1980), un
projet d'aménagement intégré de la zone cbtiere togolaise.

Par ailleurs, certains problimes coOtiers peuvent
¢tre résolus dans le cadre d'une coopération régionale
ou sous-régionale. C'est le cas du phénoméne d'érosion
marine de la cOte togolaise, ghanéenne et béninoise qui
peut faire 1'objet d'un programme d'action commune pour
ces trois pays cOtiers oueat africains : Beénin, Ghana, Togo.
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"NITED REPGHLIC OF TARZANIA

Thomas Maembe
Chief Fisheries Officer
Figneries fesearcnh and Training
Fisneries Livision, Ministry of
Katural Hesources and Tourism
P.O. Box 2462, Dar es talaam

“INTRODUCTIUK

The cnastline of Tanzania is approximately 800 km
(500 mi) long and includes tne islands of Mafia and a
nunmber of small offshore islands. Dar es Salaam, Lindi
and Mtwara are natural narbours, none of which has been
developed as an up-to-date fisning port. Hiver Rufiji
discharges into tne sea througn a complex delta system
opposite Mafia Island, while the Kivuma, Ruvu, wami, and
Pangani have important estuaries along the coast. The
coagt is characterised by a narrow continental shelf with
a width varying from a minimum of 6 km to a maximum of
64 km at the area around Mafia Island and Zanzibar.
Fizhing by conventional trawling methods is difficult along
a great proportion of the rontinental she” f because of
coral formation.

The rlimatic corditions on the coast are influenced
by the East African coastal rcurrent, which is a northerly
brancn of the Joutn hiquatorial current dividing off the
north tip of Malagasy Reputlic. ilydrobiological studies
indicate that ihe ocean water is deficient in the growth
of plankton and fisn species, wnich affects the chain of
marine foods and consequently the distribution of marine
resources that can be exploited.

The greater lengih of tne coast is protected by coral
formations which reduce the effect of heavy winds.
Fisnhing villages are developed all along the coast and
fish receiving facilities have been planned/installed to
preserve the catch,

TOFOGKHAPHY OF T:idr COASTLINE

In general the continental shelf is in most places
narrow and characterised by coral formation. Pemba lsland
does not form part of the continental shelf and is
geparated by a deep channel 5% km wide and 800 to 1000 m
deep. The coastline topography can be classified as follows

1. The insnore reefs ana islands

The general coastal pattern of Tanzania is that of an
elevating fringing reef. ost areas have a continuous
chain of small offshore islands presumably formed by
fragments o tne elevated crest of a previous reef. belween
the small islands and the coast are extensive Acropora 8p.
coral beds. Tnis type of pattern is observed on a large

scale in the main island channels of Zanzibar and Mafia
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Islands. The bulk of the demersal fisheries is concentrated
on these sheltered areas which essentially can be analogous
to lagoons. The main outer reef face is probably little
fished owing to the strong currents and the steepness of
the reef face itself.

The exposed reef flat is exploited for octopus (a
highly priced food item); for shells formerly eaten, now
usually sold to tourists; for small oysters and clams,
usually boiled, then smoked; for b8che-de-mer, exported
for seaweeds similarly exported for agaragar and for bait
used for other fishing operations. Stake traps are some-
times placed on sandy areas but are very often placed in
estuarine and sub-estuarine conditions.

In the "Acropora" coral areas the most frequently
used fishing equipment is the "dema" trap and the
handline. The "Gema" trap is a hexagonal basket work
structure and is usually placed on smooth sandy bottoms
close to coral growths. The handline is used from small
boats anchored over the coral growth areas. Most "dema"
trap fishermen also employ handlines and it is difficult
to make a separation between catches from the two methods.

2. Sand and grass beds

Between the coral outcrops, mainly in the channel
areas, are found extensive areas of sand bottom, clothed
to a greater or lesser extent with turtle grass beds. The
areas close to coral outcrops seem to house populations of
Lethrinus - in great variety but most particularly
Tethriums c aerorynchus. "Dema" traps set in the grass

beds away from coral with weed as bait seem to catch
exclusively Siganus oramin. Use of bottom longlines has
been tried VIEE moderate catches of small sharks and
marine catfishes (EAMFRO Annual Report 1972). 1In general
the areas are too broken up by coral heads to be trawable.

3. Estuarine and sub-estuarine areas

In these areas coral growth is suppressed by silt
and brackish water and constitute the suitable areas for
trawling on the coasi, The main areas are off the rufiji
and Sabakil rivers and smaller areas off Bagamoyo, Sadani
and Pangani. It could be mentioned that catches from
trawling consist of 50% marketable table fish and the
remainder can be converied to fishmeal or sold as "goup
fish". Plans are in the pipeline to catch and process
the small size species for human consumption. A substantial
amount of prawns is also caught when trawling (data from
MV Mwenye Bugara and MV Mbudya, 1972, 1973 and 1974).
Bruce (1972) reports the extension of prawn fisheries in
much deeper waters than was previously suggested.

4. The submerged reefu

The submerged reefs are in a series of banks found
mainly at the mouth of the Zanzibar and Mafia channels.
The banks are extremely rocky and rise up from sandy
bottoms. Although the submerged reefs are rich in a variety
of fish species, the only suitable exploitation method
is handlining. Yields are generally in the excess of
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10 kg/line/hour (EAMFRO Annual Report 1972).

5e The continental slope and shelf areas below

the tnermocline

The deeper water arecas (below 50 fathoms) are
characterised by an extremely rich gorgonian coral and
sponge fauna. These areas are located off south Zanzibar
and Shimoni. There is a variable amount of fish species
but there is no commercial means being utilized to exploit
these species at the moment.

Area of the shelf fronting anzania
on the Western Indian Ocean (from
Moiseev 1969}

Shell Upper slope
Area (0=20C m) 200 m-1000 m
TANZANIA/KENYA 10,000 km2 160,000 km2

source: Tne Fish Resources of the Oceans, J.A. Gulland.

COASTAL HYDROGRAPHY

1, Currents

The characteristic feature of the ocean currents in
the Indian Ocean (which influence the coastal climatic
conditions) is the reversal observed in the northern
parts (Arabian Sea and Bay of Bengal) which is brought
about by the changes in the wind system with the monsoons.

The current system in the southern Indian Ocean
which washes ti.e Tanzanian coastline is similar to those
of the racific and Atlantic. The south equatorial current
flows westwards at around 10° § dividing as it approaches
the East African coast. The northwards flowing arm
forme tne East African coastal current which washes the
coastline,

i1n the nortiern Indian Ccean, during the southwest
monsoon (April-September), the Somali current flows
northwards along the east coast as a swift and narrow
current; and speeds as nigh as seven knots have been
reported (Swallow, 1965). The Somali current reaches as
far north as 12° L latitude. The water leaves the coast
and flows ag easterly direction as the monsoon current
south of 10° N latitude.

The northeast monscon {October-March) brings about
considerable changes in the circulatory pattern, especially
1n the northern seas. The Somali current reverses direction
and flows southerly from December through February.
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2. Stratification (upwelling)

It may be noted that although zones of upwelling have
been discovered in various locations throughout the Indian
Ocean, no record is available to indicate that these are
available along the Tanzanian coastline. The East
African coastal current is poor in nutrients and this
deficiency delimits kigh level of biological activity. A
high standing crop of plankton is evident only in the
northern part of the cold water area in the area close
to Cape Guardafui.

RESOURCES OF THE TANZANIAN COAST

As mentioned elsewhere the difficult topography of
the coastline limits effective exploitation of the available
species by traw’Ing. The coastal water is deficient in
nutrients which lelimits the quantities of plankton
growth and consequently affects the chain of marine foods.
The waters seem t> have a large variety of species but
not in sufficient concentrations to ensure that a
fishing enterprise of =z commercial nature can take enough
fish to make a reasonable profit. Fishing is still
carried out mostly in non-motorised boats with simple
gear. The low yields per unit effartcan be attributed to
the low level of fishing effort and tne uge of inefficient
gear typical for subsistence fishing. Tanzania's annual
marine fish production is estimated at under 30,000 tons
per year (1972) and is wostly confined to the immediate
coastal waters. At present the fish species exploited
include sadinella, seerfishes, sharks, and a variety
of demersal fishes and seasonal runs of migratory pelagic
fish over a wide area of the coast presents a potential for
large-scale exploitation.

Plans for expanding the fishing effort are being
worked out by the Tanzania Fisheries Corporation (TAFICO)
in collaboration with District Development Corporations and
Ujamaa fishing villages. It is realised that only
marginal improvements can be achieved with the non-motorised
fish craft now in use. Improved fishing boats (between
32 and 40 feet) are now belng designed by the Fisheries
Corporation to be used for fishing in waters on the
continental shelf. Due to the absence of upwelling and
the presence of a deep thermocline in the East African
Coastal current (Bell, 1965), relatively unproductive waters
8tretch for considerable distances offshore (80 to 320 km),
Beyond this belt a possibility exists for a tuna line
fishery for scombroid fishes, particularly yellow fin tuna,
albacare, bigeye tuna and billfish. Due to the distance
from the shore to the fishing grounds and the need to
preserve the catch on board the fishing vessel, larger
vessels than the ones under consideration for the continental
shelf, will have to be designed and constructed. A tuna
fishing fleet developed on the coast would increase the
fish supply to a considerable extent, Sardines are preseniily
being exploited by light attraction in combination with
purse seine and dipnet.
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Table 2 Comparable Marine Fish Production in Tantania
Fisheries Division Annual Repart 1973)

Annual fish production in metric tonnes

Product 1968 1969 1970 197 1972 1973

Pish 20,900 15,37 17,492 20,904 27,563 22,187
Crustacea 507,507 597 585 39 330 273
BAche-de-mer 105 130 277 202 147 35
Seaveed 260 205 252 135 195 112
Seasholls 533 769 478 Y 696 492
Total production 22,305 16,975 19,084 22111 28,679 22,187
Value of catch

(T. Shs.) 34, 389,300 28,653,600 25,779,000 32,796,598 46,886,528 46,563

8hi
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. Table 3 Average yearly fishing effort and yield (1970-1972)

Regions considered

Tanga

Coast

Lindd

Mtwvara

Overral

Mumber of fishermen

2523

2679

1381

12,8

7831

Number of hz of
continental shelf
per fisherman

0.9

3.0

1.

0.25

1.5

Number of fishermeny
m of coastline

19

Total fish landings
in 1000 metric
tonnes

5310

6420

1350

21980

Metric tonnes
landed per
f{sherman/year

2.1

2.4

6.4

1.1

2.8

Metric tonnes
landed per km? of
continental shelf
per year

2.4

0.8

5.7

4.3

1.8

Number of canoes
and other craft

912

835

385

2911

Number of fishermen
per fishing craft

2,8

3.2

1.8

3.2

2,7

Metric tonnes
landed per fishing
craft per year

5.8

11.4

3.5

7.5

Source: Fisheries Division Statistics Reports 1970-1972.
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USE OF COASTAL AREAS

1, Port terminal facilities

Historically the coast attracted ancient mariners
because of trade in ivory and other natural resources, and
at a later nstage slaves, and the good natural harbours
with deep water and protection from violent waves as is
the case with Dar es Salaam. Along with these settlements
sprung up along the coast, the East African Harbours
Corporation, established in 1969, taking charge of the
trading ports of Dar es Salaam and Mtwara. In addition,
the following ports are also important for minor coastal
trade: Mikindani, Kilwa Masoko, Kilwa Kivinje, Lindi,
Mafia Island, Bagamoyo and Pangani. The main ports of
Tanga, Dar es Salaam and Mtwara handle exports and
imports of Tanzania, Rwanda, Burundi, Zambia and Zaire
(portly) with a total population of over 40 million. To
avoid the destructive effect that port development may
have on marine life, the United Nations Development
Programme (UNDP) has financed a project to ascertain th:
effect of port development on the marine environment in
the ongoing Dar es Salaam Port Development study.

2. Pollution of coastal areas
In general, coastal towns usually dump their raw
sewage into the sea for economic reasons. ‘Ihe large
volume of water assists in diluting the wastes and the
salt content of the sea acts as a natural sterilizing
compound. For moderately populated towns, dumping may
not have a deleterious effect on the marine 1life but with
growing populutions, action has to be taken to safeguard
marine life and to continue to attract bathers on the beachee
The types of wastes associated with coastal areas are:
i? The human environment sewage disposal;
Industrial wastes - toxic and other solid wastes
dumped into the sea from different installations;
iii) Port development - operations of cargo during
loading and unloading can pollute the harbour
area and ultimately the port surroundings;
iv) 0il spills and the dumping of chemicals at sea
pollute coastal areas through action of waves
and tides.
while pollution may not be a great threat at the
moment, emphasis shculd be placed at making a proper
study of the environment around the coast. The launching
of the United Nations Environment Programme (UNEP) and the
establishment of the FAO/SIDA proposed Regional Laboratory
on Aquatic Pollution Control show the great emphasis being
pPlaced on controlling the dangers expected out of pollution.
The East African Marine Fisheries Research Organization
(EAMFRO) has been collecting data on oil pollution on
the coast as a basis for preserving the environment. The
studies to be undertaken by any organization should be
directed to solving problems connected with rapid urbaniza-
tion on the coast, anticipated port development, industriali-
sation and the preservation of marine ecology and fishing

i1
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industries.

3, Coastal and estuarine aquaculture

The long coastline has many important rivers which
create conditions ideal for development of estuarine
aquaculture, especially for high valued species like
prawne, lobsters and oysters. pesides the fact that the
resources of the ocean both pelagic and demersal remain
under-exploited, mariculture can be initiated to utilise
the vast areas of swamps which are at present fallow and
unproductive.

Presently there is no stidy that has covered the role
of aquaculture development in the {fisheries of the country.
A survey by a Japanese team {(1973), comprising Dra. Yamachita,
Taki and Kawahara, recommended strongly the possibility
of starting aquacultural research at Udofu creek near
Tanga and Mzinga creek at Dar es Salaam.

a. Areas suitable for aquaculture

Based on the topography of the coastline, potentially
suitable areas for aquaculture can be grouped to include
all estuaries and their vicinities (exception being given
to the exposed ones, e.g., the Pangani); all mangroves
and creeks, leeward shores with extensive shallow waters,
lagoons and skallow bays. Areas of the above nature are
in plenty along the coastline. Some suitable areas
(e.g., the Rufiji delta) are not easily accessible. The
vast areas of mangrove swamps which are presently unproduc-
{ive can be converted into ponds suitable for mariculture.
The ideal soil conditions suitable for culturing the
hign valued species (e.g., prawns) have to be established.
Other factors to be investigated may include tidal range,
salinity, fresnwater inflow, pollution and the availability
of juveniles for culturing in adequatr quantity over a long
period in a year.

b. ouggested suitable species

ihe species that coald be cultured could be clasgified
as edible seaweeds, mlluscs (oysters, clams, etc.),
crustaceans {prawns, lobsters and crabs), gea cucumhers
and nigh valued fishes. The basic requirements of the
organisms could be considered under general headings of
»onation (depth) substrate, water quality, food supply and
reproduction, The species to te cultured will nave to
command a profitatle exploitation where factors like
rapid growth to macketable size, selection of species with
resistance tc diseases and parasites, and o*her environmental
cond{tions will have to be considered. The undertaking
should guarantee reasonable production cosats and
high market value.

Since prawns are presently rated highly as a foreign
exchange earner, emphasis can be placed on prawn culture.
Investigationa conducted by the kast African Marine Fisheries
Research Organization (Zanzibar) have established the
existence of various species of prawna. They are Penaeus
indicus P. monoceros. FP. indicus dominates commercia

Tanaings while P. japonicus is available in commercial
quantities at irregu?ar intervals. A study of Kunduchi creek
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(near Dar es Salaam) confirms the existence of P, latisul-
catus in the continental shelf.

4. Establishment of marine national parks (marine
reserves)

Way back in 1967 an idea to set up marine national
parks to protect and conserve marine flora and fauna was
initiated. With assistance from the United States based
foundations and the United Nations Educational, Scientific
and Cultural Organization (UNESCO), expert surveys have
been undertaken to identify suitable areas for marine park
(marine reserves). 1Initial areas identified for marine
reserves are the reefs around the islands lying close to
Dar es Salaam and the coastal tourist hotels, and the
area around Mafia islands and Maziwi Island. The Fisheries
Act of 1970 emphasizes the need to eatablish marine reserves
and the need to develop marine parks in a co-operative
effort between the Fisheries Division and the National
Parks. The Fisheries Division would be responsible for
the management and conservation of the whole coastline
while the National Parks would take measures to protect and
develop specified tourist areas. The Fisheries Act also
Btresses the use of proper fishing methods, enforces a
taotal ban on spear gun fishing, use of destructive fishing
methods (e.g., dynamite) and bans collection of live
shells and corals.

5. Development of Ujamaa fishing villages

Based on the national pollcy of socialism ("Ujamaa"),
fishermen have been organised all along the coast into
Ujamaa fishing villages where the Government assists by
providing relevant facilities 1like fish receiving facilities
(e.g., cold room, ice making machines, etc.), training in
the use of improved gear and craft and organised book-
keeping. The villages are able to make good use of experts
attached to the village by the Fisheries Division.
Through these villages other soclal facilities (e.g.,
electricity, portable water and schools) have been introduced
as obgserved at Moa Ujamaa fishing village. Initially,
the villages also receivela financial subsidy from the
Government through the Regional Development Fund (RDF).
Well-established development corporations can also be
observed all along the coast (e.g., Pangani Development
Corporation, Dar es Salaam Development Corporation, Mtwara
Development Corporation, etc.). The corporations utilige
modern fishing gear and craft and are catching substantial
quantities of fish and prawns. The corporations are
financed through the Regional Development Fund and have
access to loans from the M™anzania Rural Development Bank.
Besides fishing, the development corporations may be
involved in other commercial activities (e.g., running
of butcheries, etc.).

INSTITUTIONAL AND OTHER REGULATORY FRAMEWORK
Presently EAMFRO (Zanzibar) is responsible for
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co-ordinating all the marine biological research under

the auspices of the East African Community. The

research scientists also gather data on marine pollution
for advisory purposes. Plans are under way for EAMFRO to
establish a sub-station at Kunduchi (near Dar es Salaam)

to cater the Tanzania coast. The imiversity of Dar es
Salaam (Zoology Dlepartment) and the Fisheries Division also
have infrastructure at kunducni and besides training
activities, research is undertaken to gather relevant

data for the coastal area development. The cumplex to

be formed when EAMFRO establishes the sub-station will form
the basis for scientific investigations on the whole

coast. It has been mentioned elsewhere that FAO/S1DA and
interested cointries have plans to establish a regional
laboratory on aquatic pollution to be erected at

Mombasa, xenya and to cater tne East African region,

The rFisheries bivision nas a Fisheries Diploma Ingtitute
at Kunduchi and a Fisneries Certificate centre at IMbegani
near Bagamoyo. wMbegani is also involved in tne construction
of modern wooden boats for fishing on the coast. Mbegani
is destined to play an inereasingly important role in the
development of coastal areas as a resalt of the LURAI/TANZANIA
Coastal Fisheries Levelopment krojeect, which is planned
to get :p .1 full-fledged modern fishing harbour and to
undertake an exnaustive resource survey, boatl building
programme and training. Hand In hand with this development
is the establishment of the Tancania Fisheries Corporation
(197%, to handle all commercial fisheries aectivities.

The Corporation's major concerns at present are commercial
fisning, marreting and boat bailding. The Corporation has
plans to expand tue boat building yard at mikindani and

to @et up a new Loatyard at Dar es Jalam to provide
suitable boats for exploiting the coastal resources. The
Fisheries bivisicn's major concerns are tnerefore aiministra-
tion, staf?! development, research, management and law
enforcement. The hational cold hain Operation (NNCO) has
egstablisted faciiitiesa for nandling, processing, storage
and marketing of fisn and fisnery products and it is
planned to expand its activities along the coast with tne
expansior of tne industry.

CORCLUGTION

iAny programme to develop and manage the coastal
resources of Tanzania has to take into account the topograpny
of 4‘he continental snelf (that makes it difficult to exploit
the resources,, the existing infrestructure and the laid
¢own policy o! socialism for self-reliance.

Tnere is a need 10 carry out full-scale resource
investigation 1o rollect data on the shore and reef
resoi.rces, ¥irile present investigations by EAMFRO,
Pisheriec Division and the rniversity of bar ec Salaam
emphasize (a) improvement of fisning through better design
and use of gocd juali*y; material; (b) modernization of
local fishing gear and craft; (c) fishermen training to give
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fishermen required knowledge on use of modern fishing
equipment; (d) planning for improved port terminal facilities
for processing, storage and distribution of the catch,

the response has been slow. There is also an urgent need

to study thesocial economic problems of the fishing

community so that these may be considered with economic
pPlanning,

The existing institutions should be encouraged to
co-operate in collecting research data and utilizing the
available manpower and equipment. The fishing community
should be made to take an active part in utilizing research
findings to ensure optimum output from the scarce funds
being invested.
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