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THE UNITED NATIONS AND COASTAL AREA DEVELOPMENT
 

Jean-Pierre Ltvy
 
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 ultimate recoverabl hydrocarbon resources lie in
 

coastal waters 200 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
 

coastal 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
 
for developing
implementing such an approach. Particularly 


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 
sectorai activities so as to obtain the optimal mix of 

activities which maximizes the contribution to national
 

development, while ensuring the continuing productivity of
 

the coastal environment.
 
It was in keeping, therefore, with clearly perceived
 

needs and trends that the United Nation's Economic and Social
 

'r- ~ N. 
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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 deve2opment of many developing countries

and constLtuted an important factor in national development

planning.


Responding to the specific concerns and directives of
UN Member States for positive action in this field,*

Department of Economic and Social Affairs, through its 

the
Ocean
Economics and Technology Office, is implementing a programme
of activiLies aimed 
at assisting developing -oastal 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

study prepared by the Ocean Economics and Technology Office

entitled "Coastal Area Management and Development"

(Doe. 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 prepara­tion of a manual on coastal area development tnat will

describe the application of certain planning metnods and
techniques for use by planners, economists and engineers in
developing coastal states. 
The 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 anintegrated approach 
to coastal area development of an
appropriate institutional and legislative infrastructure, a survey and analysis of global scope has also been initiatedof existing institutional arrangement.; and legislation

relating to coastal arecs. Guidelines will ultimately be
developed to assist Governments in devising legislative and
institutional/co-ordination arrangements most appropriate
to their needs in developing their coastal areas within the 
context of an integrated planning effort.

Step- have also been taken for the establishment of amarine coastal tecnnology information system (MACiIS;) which
will function as mechanism for facilitatint communication
between consumers and suppliers of specific coastal 
technologies. 

nn the operational side o the coastal area development

programme, in order to assist in the preparation of practical
proposals for action and thereby give operational significance
to the concept of integrated coastal area development, theUnited Nations also convened a meeting of Experts on Coastal

Area Development at United Nations i}vadqarters in 1hew York
in November 1974. 'he recommendations that emerged at this
 

* Economic and Social Council Hesolutions 1802 (LV) 
and
 
1970 (LIX).
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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 scientific matters
 
and in development planning, helped lay the groundwork for
 
a number of operatioial programmes now in the making that
 
promise to yield tangible 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 developing 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 feasi.bility fo convening a regional workshop
 
or seminar in the area as an initial step in developing a
 
coastal area development programme for the countries
 
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 Arabian 
Peninsula, is based on conventional practice. It should 
be noted, however, that some UN delegations use the term
 
"Arabian Gulf".
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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 fjations

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 in relation to such matters as exchange of
the 

experience and the pooling 
or sharing of reaoarcea and
 
expertise as well as in relation to 
those problems associated

with coastal area development that can only or best 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 
a wide range of skills and expertise encompas­
sing both physical sciences and social sciences and related
 
disciplines. 
 Some of human resources skilled in these

disciplines may be available and 
need only be mobilized and

organized 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 register 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 implementing an inte­
grated approach, which by definition must draw upon and
 
synthesize a wide range of diverse sectoral and 
disciplinary

inputs from all co-operating organizations and agencies.


In order to ensure that co-ordinatiniT arrangements
within the UN system are responsive to the dimensions ofthis task, the UN organizations and agencies that are members
of the Sub-Committee on Marine Science and 
its Application

of the Administrative Committee on 
Co-ordination, the iN'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
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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 represents 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
tua1 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 activities at the national, sub-regional or
 
regional levels as appropriate.
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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 deminar on
 
Deve3.pment and Management of Resources of Coastal Areas
 
shouid be viewed !i the light of recent decisions 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 va'uable possessions and should
 
be fully and rationally developed, the Council requested the
 
Secretary-Gent-al of the United Nations 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
 
common 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 presentation of monographs prepared by
 
te 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
 
partJcularly 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
 
acquisition of technical information.
 

THIRD, the participants agreed on an approach to
 

ux Tm1
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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 also 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 
 Fisheries
 
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 Yugoulavia Urban planner
 

FRENCH-SPEAKING GROUP
 

NATIONALITY DISCIPLINE/AREA
 

O.L. Sacramento 
 Benin Planning
 
E. Garnier Haiti 
 Fisheries
 
R. Ettehad Iran 
 Planning
 
A. Chaguer Morocco 
 Fisheries
 
Y. Aziaha Togo 
 Urban planning
 
M. Bouhlel 
 Tunisia Oceanography
 
A. Oumarou United Republic


of Cameroon Tourism
 



SPANISH-SPEAKING GROUP
 

NATIONALITY DISCIPLINE/AREA
 

F.A. Flores Ecuador Naval engineer/ports
 

J.A. Guevara El Salvador Natural resources
 

H. Caballero Honduras Naturtl 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. L6vy 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 Coastal 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 interests and
 
experience.
 
6. In order to accomplish this task it was proposed that
 
each group use the functional flow diagrun, shown in Fig.l,
 
as a model for a systematic approach, modified as necessary
 
to fit the perceived needs and constraints of the working
 
group.
 

The following information was also requested for
 
each step in the process:
 

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 not 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
 
recommended 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 strengtheni 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
grojps was 
the depth to which a scenario was developed,Ir luding socio-economic and ecological considerations. The 
- proach varied fro a very detailed description to only the
.ost 	general of expresuions.


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 resources, and ports.

2. 	 The significance of an adequate data base for the
integrated planning process was readily apparent when the
 
groups attempted to quantify compatibility and impact.
3. There were no substantive differences between the
 
gro ups.


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 environ­ment In which they might expect 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 wa8 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 limitations, 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 process 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 III comprises the second key stage
of applying the scenario to the Goodman Flow Chart. 
 Section
IV gives the conclusions derived from Sections I-III.
Finally, Section V lists related but separate recommendations
 
for specific UN action.
 
I. 	 PROCESS
 

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



Industry
 
Mariculture
 
Fisheries
 
Tourism
 
Transportation
 
Port development
 
Recreation
 
Mineral resources
 
Agriculture
 
Housing
 
Desalination plant
 
Defense
 
Salt
 
Energy from tides, winde 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
 

Step3 
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
 
Determine 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
 
semi-finished or finished products
 
labour
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labour amenities, transportation
 
water supply
 
environment
 

Port development requires
 
sea-bed and space

land space
 
dredging
 
navigation
 
transportation
 
communication
 
freshwater
 
energy

human reuources and training
 

Tourism and recreation require
 
hotels
 
land space
 
marina/Jetties
 
beaches and sea
 
transport

attractions (ancillary soeial facilities)

telecommunications
 
environment - conservation - national and
 

underwater
 
parks
 
waste disposal

culture
 
water
 
energy
 
labour
 

R to flow diagram box 1 (Problems and Issues)

taking 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
 

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

Step 7
 
Assess where the matrix 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 to 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
 
oil 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
 

P 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".
 

Ste 10
 
FifF n the Goodman Flow Chart according to information
 

derived from the scenario.
 

Evaluate 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 sq. km. The country supports itself largely through
 
agriculture which is conducted mainly in the hinterland.
 
Agricultural products are transported via railroad to
 

As part of its overall development
neighbouring states. 

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
 

Thc country is comprised largely of highlands with a
 
relatively limited flat coastal zone, the soils of which
 
are essentially 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.
 

(ii) 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 to shore. 
The
 
near-shore pelagic fish stocks and the assemblages of fish
 
around the coral reefs are exploited by means of gilnets,

handlines, traps and spearfishing.
 

(ili) beaches: by virtue of its amenable climate and the
 
good beacl-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
 
reserves 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 c.>nflicts.
 

Box 1: - unemployment 
- lack of foreign exchange 
- malnutrition 
- absence of infrastructure for commer*ce 

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

Box 2b: Deal with problems identified in Box 1 by:

(1) establishment of petrochemical industry
 

(employment and foreign exchange);

(ii) 	an expanded fishery operation (protein and
 

employment);

(iMi) 
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 Ab: 	 Port authority (small)
 
Chamber of commerce (loose control)
 

Box 4a: 	 Resources under-exploited at present, although

insufficient suitable dry land 
for development
 
of a port.
 

- 4b: The goals in Box 2b are 
based on projected

demands for the activitJes over the next ten
 
years. 
 There is need for skilled labour.
 
There 
is need also for an information
 



dissemination system.
 

Box 5: 	 No problem is anticipated at this stage.
 

Box 6: 	 Resources are adequate at present but a
 
deficiency of dry land could occur at a stage
 
beyond the 10-year projected programme.
 

Box 7a: 	 Resources sufficient at present, to absorb
 
anticipated consequences of proposed
 
development.
 

Box 7b: 	 Despite sufficiency of resources by and large,
 
activities have been identified for resource
 
allocation and limiting uses.
 

Box 8 Wetland areas for reclamation to allow for 
and construction of port and urban expansion. 
Box 9: Wetland reclamation will be restricted by 

ecological considerations and the need for 
providing environmental safeguards. 

Box 10: 	 The four uses could be perhaps ranked in the
 
following order of priorities:
 

(i) oil
 
(ii port
 
(iii) fisheries
 
(iv) tourism and recreation
 

It must be specified that this ranking in an
 
unactual case would have to be preceded by a
 
comprehensive survey taking into account
 
economic, social, environmental, and other
 
appropriate factors.
 

Box 11: (1) The oil exploitation could perhaps be
 
done by an international oil company working
 
under the supervision of the government of
 
Xanadu.
 
(ii) A major port authority would have to be
 

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

Box 12: 	 A port authority would be set up.
 

Box 13: 	 Legislative action would be required for
 
setting up the port authority and for super­
vision and regulation of the oil company.
 

Box 14: 	 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 developmental 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-makirig 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 interent 
to coastal states
 

where regional co-operation is most likely to prove

feasible.
 

(ii) 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 assessing socio-economic
 
and environmental impact on developments
 
within coastal areas
 

2. methodology for compiling an 
integrated

inventory of data required.


(iii) 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
 
assistance of the competent agencies of the 
UN and other
 
bodies.
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Fig. 2: Proposal for a regional planning authority
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REPORT OF THE FRENCH-SPEAKING GROUP
 

The French language working group held its first
 
session 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 resum6 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-g-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 to 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 should be taken
 
to prevent any of the activities unduly influencing the
 
others.
 

Examples:
 
Port development may have an adverse effect oA
 

certain activities.
 
The oil industry may be incompatible with tourism.
 
In certain cases tourism may degrade the whole of a
 

coastal area and create the need for purification
 
plants.
 

3. The group notes the existence of problems regarding the
 
utilization of coastal areas and agrees with the Rapporteur
 
General of the Seminar that the solution of conflicts can
 
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 phases:
 
a) Formulation 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.
 
b) 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
 
seential to prepare a study on the impact of this plan
 

on 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 is necessary to decide whetheror not there is a conflict.
 
In any event, scientists should be involved in the prelimi­
nary 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 actual 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.
 

FollowiSg this survey the problem of methodology was
 
discussed. tfter 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 a so observed that general activities relating
 
to renewable resources may be incompatible with those
 
relating to non-renewable resources.
 

For example, the exploitation of oil fields may prevent
 
fishing. Mining is also detrimental to agricultural
 
developmint 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. Tqble 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% + 100% + 100% + 

Renewable 
resources 

7 
0 

+ 
-

100% + i00% 6 + QD0 
Tourism 7 + 7 + 6- 6 + 

0- 0 0H 0To 

Non-renewable 7 + 7 + 6 - 5 + X 

resources 0_ - +_ 0 _ __ _ 

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
 
the exploita­urbanization might have an adverse effect on 


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 P:.ploitation of renewable resources,
 

principally agricultur t, affects the coastal zone of the
 

Caspian Sea. The conflict arises from the fact that
 

despite the size of the country irrigable land is 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 amenities. People attracted by the exploitation of
 

a mine, for example, disperse once the mine has ceased to
 
context that a mono­operate. It should be added in this 


is very vulnerable to economic fluctuations.
industrial town 

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 tney pollute owing to absence 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-

The rapid
tion of Lomt (capital) alone occupies 25 per cent. 


development of tourism is being accompanied by the establish
 
ment of a hotel infrastructure in Lom6 and along the coast.
 

accelerated
The population density in this area has led to 

of the population lived
urbanization. In 1970, 21 per cent 


in one-tenth of the country's total area. In 1960, the
 
The coastal area,
corresponding figure was 18 per cent. 


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 verage
Activities 
 1' 2" 10 2*" 1* 2" 10 2"6 10 200 

ports 1.9 1.7C.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.95 
energy 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

a roads, e. 1.1 1.7 0.3 0.3 0.6 1.4 1.7 1.9 1.9 1.9 1.3 
vastes 1.4 1.7 1.6 1.1 2.0 1.7 1.4 1.4 1.6 1.4 1.5 

to 

a terrestrial 1.7 1.6 1.6 1.7 1.4
1.4 
 1.9 1.4 1.9 1.6 1.6 
Nmarine 1.4 1.0 0.3 	 0.4 1.3 1.0 0.7 1.0 0.9 0.9 0.9 

vastes 0.4 	 0.7 0.9 0.9 0.9 1.0 1.0 1.0 0.9 0.9 0.9 

hotel complexes 1.0 1.3 0.6 0.7 0.9 0.9 1.1 1.3 1.1 1.3 1.3 
sites 0.6 0.7 0.4 0.6 0.6 0.6 1.0 1.1 0.9 1.0 0.8 
vastes 1.0 1.3 1.3 1.1 1.1 1.0 1.1 1.1 0.9 1.0 1.1 

U hydrocarbons 1.1 1.3 1.1 1.1 1.41.4 1.3 1.1 1.0 1.0 1.2 
Sorea and 

construction 
materials 1.3 1.3 1.1 1.1 1.1 1.4 1.1 1.3 1.1 1.4 1.2 
wastes 1.1. 1.3 2.0 	 2.0 1.9 2.0 1.6 1.3 1.6 1.6 1.5 

0
 

buildings 1.0 1.0 1.0 
 0.4 0.6 0.6 0.9 0.9 0.9 0.9 0.8
" industries i-.I 1.3 1.4 1.6 2.0 2.0 1.3 1.6 1.3 1.7 1.5 

wastes 1.) 	 1.4 1.3 1.3 1.3 1.6 1.6 1.6 1.6 1.6 1.4 

Key: 2.0 Activities (special studies required)
 

1.0 	Problems possible
 

0.0 	No problems
 

10 :Estuaries and lagoons
 

20* Sandy coasts
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The group met for a third working session on the name
 
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 the 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 ii,volving local populations
 
in all coastal area planning projects by pieparing
 
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
lity with natural systems and cultural values (necessity
 
of knowing winds, 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.
 
5. Recognize the necessity of orienting the training of
 
scientific and technical staff to the needs arising from
 
the implementation of programmes for the development and
 
management of coastal areas.
 
6. Establish national and regional bodies to co-ordinate
 
the different sectors interested in the development and
 
management of coastal areas.
 
7. 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 success.
 
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 beyond 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

recommendations 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
 
resources as raw materials. 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 regard 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
 
rmpective 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 undertook 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
 

serious 	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 academics who can
 
research the physical, chemical, geological, and
 
ecological 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 plane which do not take into ronsideration
 
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, socia], 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 control or insufficient control of
 
the application of the available 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 research,

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

planning and ecological research. The reasons for this are:
 

- the lack cf universitijes or the inadequate expansion

of existing university facitities. In addition, the
 
universities concentrate on the training of experts

qualified in one field, those who are therefore not
 
conscious 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. Fishery Problems
 

1) The biggest problem in this context is the one--

Bided and undifferentiated exploitation of fish stocks;
 
one sector 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 soclo-economic
 
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. A~rlcultural problems
 

1) Farming in the areas directly adjacent to the coast
 
causes disturbances in the ecosystems of the coastal areas
 
which may have severe 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
 
ecosystems on account of the resources 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 stocks, 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 promote the necessary infrastructure, etc.
 
f. Problems In connexion with ports
 

Various activities severely pollute coastal areas and
 
hence cause a reduction of resources. The 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 In.erior; 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 Working
 

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 the 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.
 

The 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 tnls problem, particularly
 
in relation to a single resource or scientific discipline,
 
should not be permitted; the study should be comprehensive
 
in character from the very beginning. The same applies to
 
the useE.
 

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 considers it necessary to formulate the
 
following general and specific recommendations.
 



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 comprehenave character of the problems
 
to be solved, 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, etc., are par se administrative organs
 
and not policy-formulating organs.
 

For this reason the following is 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
 
regioK must take the form of a Programme for the Develop­
ment ci 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 established 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 ecosystem;
 
otherwise, there is the risk of this ecosystem being affected
 
very unfavourably, undesirable and irreversible results
 
being the consequence. This knowledge of the ecosystem must
 
be based on thorugh and long-term studies, a fact which
 
often discourages government organs who are oriented towards
 
short-term results. 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 -n insiitution 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 nuestion; 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 rcgion.
 
d. 	 Prerequisite for any t7pe of ecological study is
 
information on the potential existence of maritime resources
 
in the coastal areas, the magnitude of development possibili­
ties, and environmental characteristics (basic data) 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
 
Intergovernmental Oceanographic Commission (IOC) of the
 
United Nations Educational, Scientific and Cultural
 
Organization %JNESCO) 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 other 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, the Intergovernmental

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 specific level.
 
b. 	 The technical and financial aid measures of the
 
international organizations relating to development projects

with a foreseeable impact on coastal areas should take
 
into consideration the environmental variable.
 
c. Support of training programmes and promotion of
 
implementation of model projects which illustrate tile
 
advantages of integrated planning.
 
d. 	 Promotion of regional cn-ordination agreements for the 
solution of problems wnich are common to :several countries 
of a sub-region. 
e. Supply of basic data, for example, tolerance indices 
for the pollution of the water, the air, etc., to the 
developing countries for use in elaborating standards for 
the 	control of effects on the environment. 

S ecific recommendations to the individual countries 
a. Structura ization of a coastal region uevelopment 
programme whose implementation is binding for all sectors 
concerned as regards use and administration of coastal 
resources.
 
b. Provision of tr;aining, incLuding advanced training
for teaching staff and all scientific and technical personnel
needed at all levels by Itac country for comprehensive 
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coastal area research and for the planning, management,
 
legislation, and control of coastal areas.
 
c. 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 

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 importint 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 is 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 at the confluence of the south and west coasts,
 
where near .y half the total population of the island live.
 

Outward 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
 
scope for infill and increasing residential densities
 
within the existing built up area of Bridgetown before
 
allowing any further expansion of the urban area.
 

This 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 south
 
and west 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.
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Fig. 1: Population density of Barbados. 1970.
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On the west coast population growth has not been so
 

marked partly because:
 
(1) Most new developments which have taken place
 

between Holetown and Sieightstown have been of
 

lower density;
 
(ii) New development almost exclusively for tourist
 

a growth
use, as at Holetown, does not show as 


of resident population in the census;
 

(iii) 	Development has taken place along a relatively
 

narrow strip of land for the most part on the
 

coast 	road. Further develop­seaward side of the 

ment in depth inland is rostricted by the 

Water
 

Protection zones along considerable areas.
 

The over-all physical structure thus emerging from
 

the trends in population movement (and tourist 
development)
 

is 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
 

Within this corridor is considerable scope
about 	20 miles. 

for future infill and growth and provided carm is taken not
 

to overload the infrastructure, particularly roads 
(already
 

some congestion) and beaches; it may well be that the best
 
It would
 

strategy is to concentrate further growth here. 


have the advantage of leaving substantial aeeae 
of coastline
 

relatively undisturbed and, second, would not 
encroach on
 

the good inland agricultural areas.
 

PHYSICAL CHARACTERISTICS
 

it is 	not of
unusual geologically as 

About 6/7 of the island is coral rock


Barbados is 

volcanic orgin. 
 Under this
 
which 	in most places is 100 feet thick or more. 


This gives a typical
coral cap are sandstones and clay. 


coastal terrain of coral 
terraces with inland cliffs 
that
 

sea either as
 were once sea cliffs - which then meet the 

or as 	fine white coral beaches.
cliffs backed by sea racks, 


the east coast, the
In the remaing 1/I of the island, on 


coral cap is absent resulting from a fault which stripped
 

coral and exposed the underlying sandstones and
off the 

for a 	more rugged and exciting scenery;
clay. This, makes 


large coral boulders having been thrown down are now
 

deposited along the shore.
 

GEOLOGY/WATER SUPPLY/SURFACE WATER DRAINAGE
 

The geological structure ofthe island is the key to
 

its system of water storage and supply. Water occurs in
 
infiltrated through
Barbados as all ground water, which has 


in the pores of the coral stratum
the coral cap, and is held 

with the downward movement arrested by an underlying clay
 

stratum. Near the shoreline the fresh water is held in a
 
is
hydrostatic balance with the heavier sea water, and 


salt water intrusion if the aquifer is
obviously prone to 

It happens
overdrawn. This storage is called sheet water. 


that since the slope of the coral/clay interface is in
 

that direction, the sleet 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 to the water supply. The rest of the
 
island is also d.vided into various zones in which certain
 
types 	of developmnt are restricted and which impose strict
 
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:
 

(i) 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;
 

(ii) 	Much physical development has taken place in the
 
past without regard to drainage considerations;
 

(iii) 	Ground levels in many places along these Coasts
 
are too low to permit a fall and therefore flow of
 
surface water to the sea. 

This last condition results in a back up of stagnant
 
water rmore particularly in the vicinity of the concrete
 
surface water outfalls located at regular intervals along

the Coast. These outfalls invariably terminate within the
 
zone where sand movement is constantly changing the shape

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 often results in sand loss elsewhere.
 
The sand bars can also aggravate the minor flooding which
 
sometimes 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.
 
Attempts 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 Fig. 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 severe 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 degrets 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. Each 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 spot 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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Fi(j. 2: Location of Scotland District. 
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AREAS WORTHY OF PRESERVATION. 
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Fig. 3: 
 Areas worthy of preservation.
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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 could 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 the 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
 
snore thrown down by slippage. Limited development on
 
landward side exists but should not be intensified.
 

TENT BAY TO CONSET BAY (6)
 

A coastal s :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 population but the area remains essential­
ly rural with scattered fishing villages.
 

CONSET BAY TO THE CHAIR (7) 

Contains land where pressure for residential subdivision
 
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
30 feet high heming in a
circular with vertical cliff walls 


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 residential or hotel in immediate vicinity.
 

Restriction on further building 300 feet from top of cliff,
 

preservation of undercliff wood and sand dunes required.
 

SOUTIH COAST
 

Defined for this exercise from Paragon Cliffs to
 

Carlisle Bay. Includes area of major urban/tourist
 
development.
 

PARAGON TO OLIVER'S BAY (10)
 

Fine 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)
 

Located 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)
 

one of the few remaining "windows" to the sea on
This 

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. It is a possible site for a cement ylant 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 to 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 spasmodically 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, 1/4mile from the shore
 
of the best and deepest coral by establishing a Marine
 
Underwater Park off Ifoletown, 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 source of employment for
 
1,400 men who man 
the 570 small boats; total employment

extends into the service and distribution trades the industry
 
generates.
 

The 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 nit the island
 
between November and June eacn year.
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The major landing area markets are in Bridgetown (2),

Oietins and Speightstown, which deal with over half the
 
recorded landed catch. The other landing areas are on
 
numerous scattered locations around the coasts (see Fig. 4).

Facilities 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. If 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

was re-established in 1973 with a fleet of 20 refrigerated

fiber glass trawlers, and the shrimp processing plant on
 
the water-front between the Careenage and the Deep Water
 
HarboL,r 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.
 

The following table charts ;he growth In number of visitors from 1964 - 74. 

ImA Visitor tsout 
increase 

164 57,625 ­

195 68,418 10.793 18.7 
1966 79,104 10,686 15.6 
167 91065 12,461 15.8 
1968 115,697 24,132 26.4 
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1964 134,303 10.606 16.1 
1970 156.417 22,114 16.5 
1971 189,975 32,658 20.9 
1972 210.349 21,274 11.3 
1973 222,080 11.731 5&6 

1974 230.718 8,630 3.9 

Direct employment in tourism (hotels, restaurant and
 
bars) is currently 4,500 - 5,000 persons; the variation
 
reflected in these figures is seasonal and has been
 
diminishing as a result of increasingly successful efforts
 
to maintain tourist numbers during the former "slack"
 
period of the summer months (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 of
 
accommodation from minimal cost guest houses to luxury
 
hutels.
 

Tourist development has been characterised also by:
 
(i) A relative absence of large hotels and as a
 

consequence high rise buildings. The four largest
 
hotels, each have about 300 beds (150 rooms) and
 
are 6 - 8 stories 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.
 

(ii) 	The location of toa-ist 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
 
most of the land with beach frontage is taken up
 
and hotel developers are now prepared to consider
 
sites on cliffs without beach frontage on the
 
assumption that a construction of a groyne into the
 
sea would create a beach.
 

It was shown at the first 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 wiich would establish a framework for
 
allowing such structures without causing coastal
 
erosion or lose of land elsewhere on the coast.
 

(iii) 	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 set 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 capacities 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 factors 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 (;oast particularly, residen­
tial use is being supplanted by tourist developmet, but
 
this has not resulted in a land use conflict. Although no
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specific study has been undertaken on the subject, it
 
appears that:
 

(i) 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 is felt, the advantage of breezes and views.
 

(iii) Beaches are considered by many more appropriLte

for recreation than residential use because of
 
high house maintenance costs and the heat in I;he
 
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 ortgin 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
 
easily by bus or mini-moke, and heavy rains do not normally
 
cause roads to be cloned as 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 costly

acquisition, redevelopment and disruption. In view of this
 
factor, the feasibility of entirely new routes has been
 
investigated.
 

The Physical Development Plan proposes a Spine Road
 
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 Coats and would more clearly by-pass

Bridgetown and pass through agricull 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 stabilise 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
 
(iII) fruit tree planting. This 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 welld, septic tanks, or dry pits 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.


Elsewhere, in the main areas of population along the
 
South and West 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 sewerage disposal have arisen, and there are
 
sanitation advantages in the disposal of sewage into the
 
sub-soil 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 adjacent to
 
tourist development) of throwing garbage, including dead
 
animals, into the sea. The problem was exacerbated until
 
recently by infrequent and unreliable garbage 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 occasional 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 pe3ple 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 f private 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 landscaped 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 proposals 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 Old Constitution River, which penetrates
 
East/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 central thorough­
fare.
 

The Careenage has been in use for more than 300 years.
 
It 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 
inter-island
 
cargo trade more suited to bulk handling, e.g., cement,

should morc logically be carried on at the 
Deep Water
Harbour, r.nd a Port Development Plan, recommends over the
 next 10 years a gradual scaling down of cargo handling
operatione at the Careenage such that it would tend to
speclalise 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 along 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 efftclently 
the number of calling ships.


A plan was 
therefore made to extend the port facilities,
implementation of which is 
just now being initiated. A
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 quantities. 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 externaJ
 
factors, 
not capable of accurate assessment 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 transpor­tation, restaurant and hotel services, 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 Il'anning 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 Development 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 Wich 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 lands
 
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
 

Waterworks 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 Beaches Commission Act 1970
 

Set up a Commission with main responsibilities of:
 
(i) Improving the maintenance and cleanliness of
 

beaches and parks;
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(14) 	Initiate projects for establishment of new parks,
 
e.g., Marine Under Water Park;


(iii) 	Policing beaches and parks under their jurisdiction

against destruction or spoilage.
 

Soil 	Conservation Act
 

Set up a Board to:
 
(i) Scrutinise all development of the Scotland District
 

to prevent further erosion;
 
(ii) Initiate programmes for restabilising the area.
 

OTHER 	LEGISLATION
 

Land 	Acquisition 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
 
coastline. 
 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-ONDINATION 

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. Neither 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 department, 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 
so that the balance between - (I) the use of natural 
resources, (ii) infrastructure and (iii) the carrying 
capacity for urban development of coastal areas - is 
maintained. As far as coastal areas are concerned: 
(i) the beaches (natural resource), (ii) water supply and
 
sewage disposal (infrastructure) and (Iii) 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 autonomous 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 Lon Sacramento
 
Directeur des Etudes et de la Planification
 

Minist~re du Plan
 
B.P. 342, Cotonou
 

I. APERCU GENERAL
 

La Rfpublique populaire du B6nin Be trouve dane la
 
prominence occidentale de l'hemisphere nord du continent
 
africain. Sitube a l'eet de cette 6norme avancie, sa
 
facade s'ouvre au sud our l'ockan Atlantique par 125 km
 
de cete.
 

Elle a''tend
 
En latitude, entre lea 6dme et 12dme parallales nord;
 

elle eat donc aitu6e tout entiare dane la zone tropicale
 
humide.
 

En longitude d cheval our le mgridien de Paris, entre
 
° ' 
le 10 et le 30 4 a l'est du meridien international de
 

Greenwich (Angleterre) dana la partie nord et entre le 10
 
et le 3dme degr dane la partie sud.
 

La zone cgtiere eat faite d'une succession de lagunes
 
et de petits cirques encombr~s de bancs de sable, qui
 
forment une vole d'eau intbrieure ininterrompue depuis le
 
delta du Niger jusqu'A Cotonou.
 

Apres une brave interruption entre Cotonou et Ahozon,
 
aitue d 30 km environ d l'ouest de Cotonou, le cordon
 
lagunaire reprend pour ne 8'arr~ter qu'A Lom6 (Togo). La
 
8
c te ne prlsente pas de siten naturels favorables d
 
l'installation d'un port. Elle eat dtfendue par la "Barre",
 
ce qui explique 1'exiatence dea ports en eau profonde de
 
Cotonou et de Lome.
 

Du point de vue des quantitba annuelles de precipita­
tions, on observe dea diff~rences importantes entre lea
 
zones eat et ouest du littoral beninois. La partie eat
 
de la frontidre niggriane a Porto-Novo (Sfmb) eat beaucoup
 
plus arroase (1 430 a 2 000 mm en moyenne) que la partie
 
situ~e a l'ouest de Ouidah (Rgpublique populaire du Btnin)
 
ou l'on note des hauteura moyennes annuelles de 900 a
 
1 100 mm. L'est eat le royaume des for~te mtsophiles.
 
De Ouidah i l'embouchure de la Volta (Ghana), la v~gftation
 
eat beaucoup plus avare. C'est la savane. Cette partie
 
du littoral serait, A l'origine, rev~tue du mhme manteau
 
vggbtal que la partie eat. Tria tat entambes par l'homme,
 
lea fdrets primitives et secondaires ont disparu. Elles
 
ont 6tt remplacles par la palmeraie, la cocoteraie et la
 
savane sud-soudanaise.
 

La Weyublique populaire du B nin a une superficie de
 
112 600 km sur laquelle evolue une population de
 
3 197 000 personnes (1975). Elle se r~partit comme suit:
 

- Population rurale 2 766 000 habitants
 
- Population urbaine 431 000 habitants
 
- Densite : 25 km

2
 

Cette population eat trs irr~guliarement rgpartie.
 
Dana le centre-sud et le sud-est, elle atteint 400 habitants
 
au km2 . Dana le mud, 15 P. 100 du territoire national


FRE;R 
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concentre 61,3 p. 100 de la population totale du pays.
 
La zone cetidre, basse et sablonneuse, et limit6e par
 

des lagunes en voie de comblement, est large de 2 A 5 km.
 
Partout la densit6 de la population y dtpaase 150 habitants
 

2
 .
 
Comme on le voit, la frange ctire joue un role tr~s
 

important dans la vie tconomique de la Wepublique populaire
 
du Benin. Rtgion trts peuplte, elle est la porte d'entrbe
 
et de sortie den Mepubliques du Niger et du Benin. Sea
 
ressources servent i entretenir en partie lea populations
 
du Bbnin, du Niger, de meme que celle8 du Bas-Tugo et de
 
l'Etat de Lagoa au Nigbria. Dans la suite de notre expose
 
nous ttudierons trois phbnomines distincts
 

- Le cordon lagunaire;
 
- Les bancs de sable;
 
- La plate-forme continentale beninoise de l'ocfan
 

Atlantique.
 

au km


Ii. LE CORDON LAGUNAIRE
 

Le cordon lagunaire du Bas-Btnin fait partie de la
 
chane lagunaire et de lace qu'on observe sur lea cetes
 
africaines depuis la Casamance au Stntgal jusqu'au Congo.
 

1. Principaux lace du Benin
 

Source : Service topographique
 

Nom du lac ou du inarais Type Superficie R6gion 

La Nokout Fluvio- 138 km 2 Sud-Est 
maritime (Cotonou) 

Lac Ah~mt Fluvial 78 km 2 Sud-Ouest 
(Guezin) 

Lac Toho Fluvial 15 km 2 Ouest 
(Athieme) 

Lagune de Porto-Novo Fluvial 35 km 2 Sud-Est 

(Porto-Novo) 

Les lagunes de la R1publique populaire du Bnin
 
comptent parmi les lagunes tropicales lea plus productives
 
du monde. Les rendements de la p~che en lagune de Porto-

Novo ont d!pass6 une tonne a l'hectaire - une tonne de
 
produits animaux, soit bien plus nue la production des 
meilleurs pturages des pays europeens ou amricains. 

Pour accroltre leur dbveloppement, lea pays du tiers
 
monde ont recours h la technologie qui a fait le succs des
 
pays economiquement 4vances. De cc fait, ils eont confrontes
 
aux manes problLmes ecologiques. C'est en particulier le
 
cas du Yenin oO, apres la construction du port en eau
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profonde de Cotonou, les lagunes du Benin sont en peril.
 

2. Appauvriasement biologique du lac Nokoub 
et de la
 
laune de Porto-vo
 
a) Resultats d'tudes 
Le Centre Technique Forestier Tropical, organisme de 

recherches franyais, a btudib 
en detail (1963, 1964, 1965
 
et 1969) la baisse de la production halieutique du lac
 
Nokou6 et de la lagune de Porto-Novo pendant lea 10 annes
 
qui ont suivi la construction a Cotonou d'un port 
en eau
 
profonde. Le tableau rbcapitulatif des conclusions de
 
ces 6tudes (CTFT, 1969) eat reproduit ci-apr~s.
 

M6thode de p@che Production annuelle (en tonnes)

1 1959 1964 1969 

Eperviers 
 7 500 5 600 2 800
 

L~idges, filets a crevettes semblent diminuer, 
mais des fluctuations masquent la tendance 
generale .7 

AcadJa 
 3 720 550 1 200
 
Peche gbn6rale 4 200 
 3 150 1 600
 
fluitres negligeable 0,5 0,5
 

TOTAL: 15 420 9 300 5 600
 

Il eat bien clair que la production de ce lac a
 
gravement baisst : en simplifiant la courbe, elle eat
 
tombte de 1 000 tonnes par an. Ces chiffres ont pour base
 
des pOches de contr6le, faites dans des conditions uniformes.
 

b) Causes et effets
 
Des etudes realis~es par le Centre Technique Forestier
 

Tropical, il ressort que la perte 
en production halieutique

du lac Nokoue et de la lagune de Porto-hovo est le resultat
 
direct de la construction du port autonome de Cotonou.
 

En effet, avant la construction de ce port, un
 
courant marn c~tier apportait rtgulirement du sable pour

fermer le 
chenal de Cotonou. La seule ouverture naturelle
qui servalt alors d'exutoire permanent du lac NokouE 
et
 
de la lagune de Porto-Novo trait A Lagos, A 100 km plus loin
 
Sl'est. Pendant les plus grandes 
crues dp l'Ou~me, le banc
 
de sable qul fermait le 
chenal btait ouvert naturellement
 
pour laisser couler les eatAx 
du lac vers la mer. "'ouverture
 
du chenal ne durait que queiques mois, le sable apportb par

le courant catier le referma.it tres rapidement.


L'alternance de l'ouverlure et 
de la fermeture du
 
chenal de Cotonou creait 
un cycle o) le chenal restait
 
normalement fermi, ne s'ouvrant que pour de 
courtes p~riodes.

La durfe de ce cycle btait de trois i cinq 
ans.
 

http:referma.it
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Dans la situation actuelle, le courant cotier
 
susmentionnb a leti supprimt par la construction des digues
 
du port de Cotonou. I1 en resulte l'ouverture permanente
 
du chenal et la suppression du cycle drecrit ci-dessus, qui
 
provoquent des changements dans l'equilibre biologique du
 
lac Nokoite et de la lagune de Porto-Novo.
 

Avant l'ouverture permanente du chenal, la fermeture
 
de ce dernier pendant une longue pfriode occasionnait un
 
dtp6t d'alluvions riche en matidres minbrales apportfes
 
par lea eaux des cours d'eau se deversant dane le lac
 
Nokoule, notamment l'Ou~mt et la S3; de meme lea matieres
 
organiques dfpos6es par lea populations riverainea du lac
 

Nokout et de la lagune de Porto-Novo, aur laquelle etait
 
fondte la richesse de ces lagunes en poissons. Actuellement,
 
apr~s la construction du port de Cotnou, la vitesse des
 
courants des fleuves pendant la crue et is turbulance
 
prolongee des eaux, provoquee par lea mares, emp~chent ua
 
long Asjour des matieres organiques et inorganiques
 
susmentionrrees dane le lac Nokoub et la la~une de Porto-Novo,
 
lea entratnant rapidement en mer. Lea v~getaux aquatiquea,
 
notar.ment le plancton, qui utilisent directement lea
 
mati~res mintrales pour leur formation n'ont plus le temps
 
de pousser en abondance comme autrefois, lea matibres
 
minfirales etant directement entraln~es en mer, sans seJour
 
prolonge dane le lac. Les animaux aquatiques, mangeurs de
 
vegbtaux, deviennent mons abondants. Les animaux aquatiques
 
carnivores diminuent egalement; c'est le caa notamment des
 
poissons.
 

Ainsi, lea prises de filets, surtout de filets
 
eperviers qui fournissent S peu prds lea 50 p. 100 de la
 
production totale du lac Nokcuf et de la lagune de
 
Porto-Novo accusent une perte totale annuelle de 25 a 50 p.
 
100 environ. Les autres muethodes de peche ont 6galement
 
souffert.
 

La p@che aux "acadjas", sorte de pisciculture pratiqu'e
 
Sl'aide de branchages plant~s dane l'eau, pour former des
 
parcs rectangulaires ou circulaires, eat l'une des plus
 
importantes au lac Nokoule et i la lagune de Porto-Novo.
 
Lea zones delimitees par ces parcs servent de refuges aux
 
polssona, surtout lea Tilapia qui sly reproduisent, y
 
croissent et s'y nourrissent des plantes qui poussent sur
 
lea surfaces aubmer'ees.
 

L'entree de l'eau Lalee dana iP lac Nokoue et 
la
 
'lagune de Porto-Novo par le chenal de Cotonou ouvert 


permanence, a pour consequence un apport important
 
d'organismes etrangers aux deux lagunes. Parmi 
ces
 

organismes, le taret, mollusque rongeur de bois, cause des
 

d1egats considorablea.
 
Dana plusieurs r~gions du lac Nokoub et de la lagune
 

de Porto-Novo, on a assiste A la disparition totale des
 
on pratique
acadjas. M'me dane lea neglono du lac ou 


toujours cette arethode de peche, la perte en bois due aux
 

dg4ta de ces mollusques eat considtrable.
 
Lea dbpr~dations dues aux tarets ne se limitent pas
 

seulement aux effete sur lea acadjas. 
 Lea maisons bzties
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aur pilotis (en bois) ne durent plus que la moiti du
 
temps qu'elles duraient avant la construction du port;
 
et lea pirogues qui duraient plus de sept ans auparavant,
 
ne durent plus que deux ans actuellement.
 

En 1969 la production en poisson du lac Nokou6 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 frcs CPA le kg) par rapport A l'ann~e 1959.
 

Si on tient compte de la diminution des activit6e
 
annexes A la p~che (commerce du bols pour la construction
 
d'acadJas, commercialisatlon des produits de la p~che, etc.),

la valeur de la perte en production du lac Nokou& et de la
 
lagune de Porto-Novo cit~e ci-dessus, pourrait Otre doublbe.
 

c) Remddes
 
Il eat possible de rembdier a cette baiuse de la
 

production halieutique du lac Nokou& 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 A donner A ce barrage m~rite un examen attentiL
 
En effet, il y a deux theses qui s'affrontent a son aujet


i) Les uns sont d'avis de construire un simple

enrochement ou d~versoir qui serait assez bas pour laisser
 
tchapper 'eau des crues mis fermerait le chenal le reste
 
du temps, sauf aux plus hauten mar~es. Les avantages de
 
cette solution sont : son falble coot et la facilite de son
 
entretien.
 

On simple d~versoir empecherait certainement lea
 
alluvions riches en minbraux apportes par la crue du fleuve
 
de s'chapper. Mais il eat hautement probable que la grande

productivitb autrefois observ~e dans le lac rbsulte de
 
l'action mutuelle des alluvions minbrales et do l'eau de
 
mer (CIFT, 1965). On ne peut donc pas garantir que le lac
 
retrouverait 3a richesse pass~e, du fait de la faible salure
 
qui deviendrait celle de sea eaux d~rriere ce d6versoir;

elle aurait pour effet d'6liminer completement sans aucun
 
doute, Banka bagidannais. Le taux minimum do salinit6
 
que tol~re cette esp ce eat @lev6 (16 g/l); elle se
 
reproduit en dehors de la lagune, semble-t-il, et c'est Ia
 
marbe qui y porte sea larves; or, la mare ri se ferait
 
pas sentir dans la lagune. Teredoj etiti, en revanche,

pout prop~rer dans une salinite aussi Iaible que 3 g/l, et 
mtme survivre plusieurs mois en eau douce. Cornme le dtver­
soir proposb laisserait entrer chaque mois dans la lagune 
une certaine quantjt@ d'eau sal~e, le danger subsiste de
 
voir ces tarets continuer A s6vir.
 

En nutre, le barrage-dbversoir certes emp&cherait non
 
seulement 12 passage des organismes marins comme
 
B. bapidaensis, mais aussi la circulation des cervettes,
 
larves ou adultes, entre la lagune et la mner, ce qui mettrait
 
fin A la pbehe aux crevettes.
 

M~me une meilleure prise de Callinectes et de
 
Macrobrachium ne pourrait compenser cette perte. De m~me,
 
on peut s'attendre A voir la faune do poisuons changer,
 
au b~n~fice des esp~ces d'eau douce. A cet 6gard, le
 
principal motif d'inquibtude eat Ethmalosf fimbriata. La
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race locale de E. fimbriata eat si bien adapt6e A la
 
lagune qu'elle va jusqu'& s'y reproduire; mais on peut se
 
demander si elle pourrait supporter lea faibles salinit6s
 
qul resulteraient du blocage permanent du chenal. Ii n'y
 
a malheureusement pas sur place d'autres planktonograges
 
qui pourraient prendre la place de cette espdce.
 

ii) Lea autres voudraient un barrage plus complexe,
 
avec des Lcluses qu'on pourrait manoeuvrer pour remettre
 
le lac dane un btat aussi proche que possible de celul
 
d'autrefois.
 

D'aprds ce que nous savona de l'6cologie du lac et
 
de la biologie des organismes qui l'habitent, le r6gime
 
hydrologique le plus souhaitable devrait ttre A peu prds
 
le suivant. Le lac resterait ouvert aur la mer pendant
 
deux ou trois mols apr~s toute grande crue. Cela permettrait
 
un 6change de poissons et de crustaces, et une salinit6 
suffisante pour bliminer I. Petiti (salinitb sup6rieure 

a 30 g/l). On fermerait alors la lagune en barrant le 
passage aux larves des organismes marina, tels que
 
B, bagidaensis. On garderait le lac ferms, si possible,
 
Tesannesou la crue 	 On
serait faible. ne peut evidemment
 
appliquer un programme de ce genre que si l'on a un barrage
 
muni d'6cluses facilement manoeuvrables; c'eat donc un
 
barrage de cette conception que, du point de vue biologique,
 

il eat souhaitable de construire.
 
d) Conclusion
 
L'appauvrlssement biologique du lac Nokou6 et de la
 

lagune de Porto-Novo eat da A l'ouverture permanente du
 
chenal de Cotonou, rbsultant de la construction, dans ladite
 
ville, d'un port en eau profonde.
 

I1 entralne la baiane de production halioutique de
 

ces lagunes et lea degAts occasionnes par lea tarets.
 
Pour y remedier, il eat necessaire de construire aur
 

le chenal de Cotonou, un barrage muni d'6cluses facilement
 
manoeuvrables.
 

3. 	 Lea ressources biologigues des lacs Ah6mb et Toho
 
Ces deux plans d'eau situ~s dana la partie oueat de
 

2 2
 
la Rbpublique couvrent respectivement 78 km et 15 km .
 

Ici ausai la nature eat menac6e, at si la nature eat
 
menacbe l'homme l'est aussi, car elle vit avec nous comme
 
nous vivons d'elle.
 

Les agreasions de I'homme via-A-vis des laca Ahdm6
 

et Toho sont d'origine anthropique.
 
Les pratiques abusives des peches constituent le
 

premier danger. Les pratiques traditionnelles de peche
 

ne causaient pas de graves prejudices aux ressources vivantes
 
des plans d'eau. Mais avec la preasion d~mographique, on
 

a assistt f l'usage du grand filet doat les mailles de
 

13 millimetres retiennent jusqu'aux alevins.
 
Ces pratiques d~plorables qui 6liminent indistinctement
 

lea Jeunes poissons et len adultes btaient autrefols bvit~es
 

grAce a des interdits coutumiers. Aujourd'hui ces interdits
 
sont bafoubs et lea vieux lacustres ne peuvent que d~plorer
 
la disparition des tribunaux de p&cheur- nu Dunipsaient
 
alors efficacement lea fautifs.
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Aujourd'hui des recharches sont en cours A la
 
Direction des pechea. Elles permettront dans un avenir
 
proche d'6valuer l'limportance des ressources en poitaons
 
et en crustacbe de nos lf..cs et lagunes. Elles aboutiront
 
A une rfglementation et A un contrOle de la p6che (quotas
 
de capture, dimension de malles de filets...). Cea
 
meaures aesureront une exploitation rationnelle des stocks.
 

Un autre probleme A rsoudre eat celul de l'assechement
 
progressif des plans d'eau bninois. Certes tout lac eat
 
appelb d la longue A disparaltre, A moins d'un dragage
 
p6riodique. En R~publique populaire du Btnin, la source
 
d'6nergie principale en milieu rural eat le bols. Afin
 
de satisfaire leur besoin, lea populations se sont
 
livrfea A une exploitation irrationnelle de la fortt de
 
mangroves. On appelle mangrove une association forestidre
 
halophile des cotes, des eatuaires et des lagunes,
 
inatall~e our un sol vaseux. Elle eat constitute de
 
palbtuviers (Rhizophora), de foug~rea (Acrostichum) et
 
d'avicennia formant parfoie des for~ts impbnttrables dana
 
la zone intertidale. Cette formation v@g~tale diffdre
 
des autres forets par l'absence de lianes, de mousses, de
 
plantes bpiphytes et par le petit nombre d'espbces.
 

Le r~eultat 6tait, rivage dtnudt, plus d'bvapotranspi­
ration, d'o0 Ovaporation intense des eaux. D'autre part,
 
lea rhizophora, avec leurs longues racines qui plongent
 
dana l'eau constituent un milieu id6al pour la reproduction
 
des poissons.
 

Pour terminer, examinona lea effete de la pollution
 
our nos lacs. Bien qu'encore A sea d6buts, la pollution
 
des lace n'en constitue pas mons un nouveau p6ril. Sa
 
terre d'election est le lac Nokou6 et son emissaire la
 
lagune de Cotonou.
 

En effet, le lac Nokou6 qui abrite de nombreux villages
 
lacuatres bdtis sur l'eau reqoit toun lea jours lea
 
d@jections humaines et lea eaux menagOres de plus de
 
30 000 personnes. Quant a la lagune de Cotonou, elle
 
recolt journellement 500 m3 de d~jections humaines et une
 
dizaine de tonnes d'eaux rbsiduairea d'origine industrielle.
 

Comme on peut le constater, la pollution bactbrienne
 
de nos lace eat le flait des eaux r6aiduaires, des ordures
 
menagares et surtout des excrtmentB rejetts par lea
 
riverains des lagunes. C'eat le ptril ftcal. Chaque
 
litre d'eau d'6gout charrie de 2 a 3 milliards de bactbries,
 
sans parler des virus. Parmi ces bact~ries et viius,
 
certaina sont susceptibles de transmettre A l'homme des
 
maladies, te]les que l'h~patite virale, le chol~ra, la
 
typhoide, la fi~vre paratyphoide, et la poliomyflite.
 

Or, la lagune se d~fend beaucoup moins bien que la mer
 
contre ces germes. En mer, lea bact~riea d'origine terrestre
 
charri~es par lea eaux d'6gouts, trouvent un milieu hostile
 
A leur proliftration. C'eat ce qu'on nomme le pouvoir
 
auto-6purateur. Ce pouvoir auo-6purateur eat le fait de
 
contraintes physico-chimiques; une teneur en eel blev~e
 
et une temptrature g~n~ralemen; plus basse que celles
 
auxquelles sont habitubes lea bact~ries d'eaux d'6gouts.
 
Lea eaux de lagune, elles, sont g~n~ralement plus chaudes
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et moins salees que lea eaux de mer : deux circonstances
 
qui nuisent au pouvoir auto-fpurateur de la lagune.
 

L'ocoan eat d'autre part relativement pauvre en
 
M.D. dont se nourriasent lea bact6ries. La lagune, elle,
 
du fait en particulier de ces rejets d'eaux d'6gouts en
 
eat beaucoup plus riche; autre circonstance dffavorable
 
au pouvoir auto-6purateur de la lagune.
 

En mer, lea eaux d'6gouts sont dilubes rapidement done
 
un volume infini d'eau. Dane la lagune, le volume d'eau
 
intdress eat bien moindre : circonstance aggravante
 
supllfmentaire.
 

Enfin, dans l'ocean lea bactries ftrangres sont
 
agnoosses par lea organiames du milieu marin virus qui
 
lea parasitent, zoophaneton qul lea consomme et algues qui
 
lea empoisonnent par la secrbtion de substances antibiotique.
 
Les populations naturelles de la lagune, dans la mesure
 
oO elles sont perturb~es par lea pollutions, sont moins a
 
mbme d'exercer cette activitb. Cela a At* constatd A
 
plusleurs reprises our lea grands lace amgricains. Ce sont
 
juatement lea esp~ces d'algues lea plus actives du point
 
de vue antibact6ries qui sont lea premibres 6liminees dan
 
lea milieux pollu~s. Ces lace, comme nos lagunes, sont
 
sensibles aux pollutions.
 

Toutes ces circonatances ont pouss6 la Commission
 
Nationale de l'Environnement A entreprendre un projet de
 
construction d'une unitb industrielle de traitement des
 
dfchets. Car il ne faut rien exag6rer, l'oc~an n'eat pas
 
un dpotoir et son pouvoir auto-6purateur n'est pas infini.
 
11 a sea limites.
 

III. RESSOURCES BIOLOGIQUES DU MILIEU MARIN
 

La R~publique populaire du B6nin s'ouvre au sud aur
 
l'oc~an Atlantique par 125 km de c6te. La plate-forme
 
continentale a une largeur de 13 km seulement, mais lea
 
eaux territoriales b6ninoisea semblement assez poissonneuses
 
A cause des alluvions qu'y d~versent lea fleuves Ou6mb et
 
Mono.
 

Longtemps, ces ressources sont inexploit~es. Les
 
populations de la zone cbtidre du B~nin ne s'aventuraient
 
pas en mer. Ce sont lea peuplades venues du Ghana (lea
 
Awlans, Kta) qui venalent de temps a autre s'installer et
 
pecher a Ia nasse. Leur embarcation l6g~re ne s'aventurait
 
pas trds loin des rivagea. Jusqu' Ia construction du
 
port de pfche du Cotonou, la ptche en mer au BHnin 6tait
 
a l'tat embryonnalre. Une soci~tt nationale de ptche
 
(SONAPECHE) fut crfee en 1975 pour d~velopper la p~che en
 
mer. Le tableau zi-aprds montre la progression de la
 
production de la ptche industrielle au B~nin.
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PRODUCTION DE LA PECHE INDUSTRIELLE
 

Source :Service des peches 


Bare 


Capitainee 


Fritures 


Machoirons 


Disques 


Daurades grises 


Daurades roses 


Raies 


Soles 


Requins 


Carangues 


Elope 


Crabes 


Crevettes 


Langoustes 


Divers 


TOTAL 


1972 


455 182 


231 485,5 


326 095 


114 001,5 


36 088 


52 718,5 


25 121,5 


152 024 


57 964 


13 672 


300 


450 


-

2 661,9 


-

12 327 


1973 


507 794,6 


252 684,8 


402 128,8 


97 682,7 


37 335 


78 788,4 


13,877,7 


191 589,5 


55 578,2 


16 222,2 


1 958,6 


-

-

1 279,6 


-

8 662 


480 189,9 1665 582,1 


Unite : kg
 

1974 1975
 

519 769,2 1 251 997,3
 

396 978,9 422 068,5
 

735 943,3 1 393 631,5
 

128 576,9 243 662,4
 

51 686,9 108 698,9
 

135 142,6 122 454,3
 

4 462 4 949
 

209 784,2 311 415
 

81 722,5 178 468
 

30 208,3 20 797,1
 

18 699,1 37 335,5
 

5 184,3 3 293,9
 

1 207,1 259,6
 

- -

46 624 115 983,5
 

437 999,4 4 215 035,0
 



PECOE MARITDME ARTISANALE
 

Production des bateaux cordiers-ligneurs par trizestre de 1974 A 1975
 

Source : Service des peches UnitA : kg
 

1974 1975
 
e 1er 26e 3ae 4e
 

trimestre trimeetre TOTAL trimestre trimestre trinestrel trimestre TOTAL
 

Ca, 

Daurades et m rous 16 747,8 21 793,7 38 541,5 13 261,8 7 932,8 3 847 4 622,7 29 665
 

Faies et requins 1 206,8 2 441,9 3 648,7 519,0 599,5 689,5 154,9 1 942,9
 

Faux thcns 1 936 473,6 667,2 216,2 462,3 - 77,2 755,7
 

Divers 472 1 012,2 1 059,4 183,9 404,2 1 241,8 10 226,6 39 625,3
 

TOTAL 18 195,4 25 721,4 43 916,8 14 180,9 9 398,8 5 779,0 10 226,6 39 625,3 
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Le 24 mare 1976, le Gouvernement b~ninois a,
 
conformbment aux dispositions de Geneve, portb la largeur
 
des eaux territoriales bbninoises h 200 miles. Les eaux
 
territoriales b~ninolses sont relativement riches, mais
 
faute de moyens ces ressources n'ont pas bt6 correctement
 
evaluees. L'absence de vedettes garde-c6te fait que nos
 
eaux territoriales sont fr6quemment violfes par lea
 
pOcheurs 6trangera.
 

Tree riches en crevettes, elles sont sillonnhes par
 
de nombreux bateaux.
 

Au total, nous dirons qu'en mati~re d'6valuation des
 
resources, tout reste A faire.
 

IV. L'EROSION DES RIVAGES
 

1. INTRODUCTION
 
Lea rivages de l'ocban sont le thEftre de ph6nom~nes
 

importants d'trosion et de pollution dus A la crkation du
 
port de Cotonou.
 

D'apr~s lee recherches que nous avons effectu~es,
 
ii y a lieu, pour une approche rationnelle du probl6me, de
 
distinguer deux cas :
 

al Le cas des phtnom~nes li6s h la creation du port en
 
eau profonde de Cotonou. Ce can concerne les frosions qui
 
se produisent a lest des ouvrages portualres.
 

b) Le cas du littoral au niveau de la ville de
 
Grand-Popo. En effet, ces deux cas ne peuvent ftre confondus
 
Le premier cas eat lib A l'intervention de l'homme, et lea
 
trosions qui en ont r6sultt sont conacutives A un arr~t
 
total du transit de sable pour lee ouvrages portuaires.
 

Le deuxieme can eat un phenomene 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) Gndralit~s
 
Le port de Cotonou eat un port en eau profonde gagnd sur
 

la mer par la construction d'ouvrages maritimes qui font
 
saillie aur la ligne du rivage.
 

Les c6tes du golfe du B6nin, du cap Saint-Paul A
 
Lagos sont constitu~es par une plage sablonneuse tree
 
reguligre, A peine incurv6e d'une dizaine de degr6a sur la
 
direction ouest-est. Cette cte eat le thb tre d'un
 
transfert de sable d'ouest en eat dont l'importance vare
 
suivant le site.
 

b) Lea causes du nh~nom~ne
 
Il eat ttabli que le long des rivages marins conatitu~s
 

de matbriaux meubles (sables ou galets), lea mouvements
 
de la mer produisent des transports de mat6riaux dont
 
1'importance varie selon la nature de ces mat6riaux : len
 
caracteristiques de la houle, l'angle d'incidence des
 
vagues, etc.
 

Ce ph~nomdne existe au droit de Cotonou et l'importance
 
de transport de sable observ6 a 6tt estimbe a 1 500 0oo m3
 
environ.
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Le long des plages soumises A ce genre de transport,

toute implantation d'ouvrage maritime pose done des
 
probl~mes de maintien des sites : en effet, toute jet6e

s'avanqant sur la plage provoque, suivant le cas, des
atterr asements de mat~riaux, soit en amont ou solt A

l'aval, et une 6rosion A l'aval ou A l'amont.
 

Dans le cas de Cotonou, lea mat~riaux ont tendance
A s'accumuler a l'amont, 
ce qui entralne une grosion A
 
1'aval.
 

On se trouve des lors 
en presence de trois possibilit6s

lorsqu'on veut implanter un port sur une ctte de cette
 
esptce, soit:
 

- R1tablir la continuitt naturelle de transport en
 
prenant le sable A l'amont pour le dtposer a l'aval par
 
pompage;
 

- Construire un port flot reli6 au rivage par une
 
estacade sur pilotia qui n'interrompt pas le debit solide;
 

-
Enfin, accepter d'arrgter et d'accumuler le debit
solide en sachant qu'une 6rosion va se produire A llaval.
 
C'eat cette derni~re solution qui a bt6 retenue A
 

Cotonou.
 
En effet, la premiere solution entralne des frais
d'exploitation tr~s lev~s puisqu'lil faudra non seulement
 

utiliser de l'nergie pour le pompage, main 
encore entretenir
 
et renouveler p6riodiquement le materiel. (Ces frais peuvent

etre estimts A peu pros a 150 millions par an.)


Quant A la deuxime, en plus des frais d'exploitation

plus 6levds en raison de l'extra-portage entre lea magasins

situ~s sur le rivage et lea navires, elle n'offre aucune

poosibilitt d'extension ult~rieure, ce qui eat genant en
 
cas d'accroissement du trafic.


Le port A accumulation de sable qui a 6t6 finalement
 
construit, arrtte compldtement le transit de sable, mais
 
en contrepartie provoque un important affouillement du
 
rivage A l'est de l'ouvrage.


Il a @tt estim6 que be voisinage immddiat de la ville
 
de Cotonou doit etre protege (en particulier le d~bouch6

lagunaire) et que, par ailleura, compte tenu de la faible
 
Naleur des terrains d'une part, et pour des raisons
 
d'conomie de l'autre, il 6tait pr6f6rable de laisser le
phtnom~ne de l'rosion se produire librement; c'eat ce qui

explique que nous assiotons actuellement A un recul

continu du rivage A l'est de Cotonou. Nou allons examiner
 
ci-apres, successivement, quels ont 6tO lea moyens de
defense mis en place et quel 
a 6tb l'effet de l'brosion
 
jusqu'A ce jour. Nous examinerons ensuite lea solutions
 
possibles et leur incidence financire.
 

c) Moyens de d6fense actuellement en Place
Le systeme de d~fense mis 
en place pour la protection

des c~tes contre len effete de 
l'brosion eat tr~a sommaire.
 
1b comprend 
un jeu d'6pis en mer et en lagune repartis
 
comme suit :
 

i) Un ouvrage principal appel6 6pi-oueat, implantb en
prolongement de la berge ouest de la lagune, A 2 200 matres
envizon de l'enracinement de la jetbe principale du port.
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I1 a pour role, d'une part de prottger le rivage entre le
 
port et la lagune et, d'autre part, d'emp@cher l'rnoann dp
 
gagner l'embouchure de la lagune. I1 prseente une avanc~e
 
de 150 mtresenviron sur la ligne du rivage.
 

ii) Un 6pi-est, construit A deux kilometres environ de
 
l'pi-oueot. Son r8le eat de limiter le recl du rivage et
 
d'emptcher que lea effets de l'rosion n'aillent affouiller
 
lea piles et lea cultes du port sur la lagune.
 

iii) Un 6pi en lagune de faible longueur (8O mLtres),
 
situb environ a 450 motres de l'enracinement de l'lpi-ouest
 
et destine a limiter les deplacements du chenal vers l'ouest.
 

iv) Une dtfense longitudinale de la rive oueot de la
 
lagune reliant lea enracinements de l'tpi-ouest et de
 
l'bpi en lagune.
 

d) Les effots et l'importance de l'rosion
 
Les effeta de l'eroaion taient prtvisibles et ont fait
 

l'objet de longues btudes, aussi bien thtoriques qu'en
 
laboratoire aur modele reduit, avant l'execution des travaux
 
du port.
 

Cea 6tudes ont dtmontr6 que
 
- Le recul maximal du rivage se produira A environ
 

1,5 km du dernier pi et atteindra : apres 10 ans,
 
290 m~tres; apres 25 ans, 600 metres; apres 50 ann, 980
 
metres;
 

- Lea zones protogteo par lea tpis connaltront une
 
erosion relative d'une centaine de metres, maie lea lignes
 
du rivage se stabiliaeront apres deux ans environ.
 

e) La situation actuelle de l'rosion des places
 
Lea resultats prevus par lea etudes ont t6 obtenue
 

assez fidelement.
 
- La zone protbgte par l'tpi-ouest, c'ent-A-dire
 

la portion de rivage comprise entre la lagune et le port
 
(hbtel de la plage, chambre de commerce, etc.), a connu
 
une erosion intensive pendant lea premieres ann6es mais
 
s'est stabiliste depuis 1967.
 

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

- Au-dela de l'pi-est l'Orosion s'exerce librement et
 
son effet o'observe jusqu'au-delA du PK.l]. Le recul du
 
rivage, tr~a important A un kilometre environ de l'enracine­
ment de l'bpi oi il atteint 250 metre environ, decrott A
 
mesure qu'on s'bloigne ver l'est. A titre indicatif on
 
peut dire que ce recul (mesure our lea vues aeriennes au
 
1/10 OOOme) est de 200 m~tres environ au PK.7, 100 m6tres
 
au PK.9 et 50 metres environ discontinuer tant que le sable
 
sera arretb par lea ouvrageo portuaires. Son effet
 
s'accentuera ou se ralentira suivant que larrtt du d6bit
 
solide sera total ou partiel.
 

f) Les movens de lutte contre l'rosion
 
La lutte contre l'rosion a egalement fait l'objet
 

d'ttudes th~oriquen et en laboratoire avant la construction
 
du port.
 

Il a 6t6 constat6 A ce sujet qu'on peut diminuer
 
l'effet de l'6rosion,
 

- Soit en rbintroduisant par pompage l1'aval du port
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une partie du transport littoral; on diminuerait l'effet
 

de l'erosion de moitit environ (475 metres 
en 50 arts au
 

lieu de 980 avec l'introduction de 30 P. 100 du transport);
 
mais, comme on l'a vu 
plus haut, eet un moyen onfreux.
 

- Soit en construisant des 6pis qui reportent l'effet
 

de l'brosion plus d l'est.
 
Les essais en laboratoire ont montrt que deux 6pis de
 

120 mttres de longueur, espaces d'un kilometre, permettent
 

au rivage d'atteindre son profil d'bquilibre au bout de
 

avec un recul maximal de 200 mZtres. Avec des
quatre ans 

tpls de 170 metres de meme espacement, le profil d'6quilibre
 

avec 120 metres de recul maximal.
est atteint en deux ann 

g) Meaures proposbes
 
Ii est possible dane une certaine mesure de chercher
 

A enrayer len effets de '16rosiondans l'ltat actuel des
 

choses. Mais les 6pis, A la condition qu'on en contruise
 

suffisamment, n'ont d'autre effet que de limiter le phbnomdne
 

dans la zone a prot~ger et de reporter plus loin sa pleine
 

repercussion.
 
Malgr6 ce r~sultat imparfait, con ouvrages reviennent
 

assez cher A Cotonou en rainon notamment de l'iloignement
 

des carri res 
oa doivent Ztre extraits lea enrochements A
 

mettre en oeuvre.
 
On peut cependans lorsqu'il y a des points ou des
 

zones pour lesquels une protection eat jug~e indispensable,
 

construire des ouvrages de dtfense. Compte tenu de la
 

nature du littoral, l'ouvrage classique eat l'6pi perpen­

diculaire au rivage. Une batterie d'epis espac6s d'un
 

et ayant 150 metres environ de longueur peut
kilometre 

zone en limitant A une
permettre la d!fense d'une donn6e, 


centaine de m6tres l'effet de l'rosion avant le profil
 

d'equilibre.
 
Pour proteger toute la cte jusqu'a Semn, tl faudrait
 

envisager la construction de 16 6pis environ. coft
Le 

de 150 metres scrait de l'ordre de
approximatif d'un 6pi 


60 millions. Sur cette base l'ensemble de la protection
 

reviendrait A : 60 millions x 16 = 960 millions.
 
On pout toutefois, en raison des ntcessit6s, n'entre­

prendre que des protections partielles.
 
On peut se demander s'il n'est pan possible d'envisager
 

une solution moins clasnique qui puisse donner tn r6sultat
 
trouver lea moyens de financement
provisoire en attendant de 


qui permettraient d'entreprendre la protection dbfinitive.
 
Dans les rtgions actuellement attaqutes par l'lrosion,
 

on a pu constater que lea cocotiers ne r6sistaient guere a
 
l'action de sape des vagues, et 
cela en raison de la nature
 

de leurs racines fragiles d'une part, et d'autre part peu
 
L'id~e eat donc venue qu'en plantant
fich6ea dane le sol. 


le long de la cte soumise a l'6rosion une essence v~gPtale
 
aux racines nolides et profondement enfonctes, on pourrait,
 
dans une certaine mesure, attenuer l'importance du ph6nomene
 
enretardant son effet.
 

La Commission a pens6 qu'il pourrait Otre int6ressant
 
de tenter un essai qui ne coOterait pan cher et qui, s'il
 
6tait concluant, permettrait de sauver d'importantes
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surfaces de terres plant6es en cocotiers.
 
Cet essai pourrait se faire au PK.1O, sur un kilometre
 

environ de longueur et 10 metres de profondeur.
 
L'operation couterait :
 
- Pour la plantation : 100 hommes/jour a l'hectare;
 
- Pour l'entretien pendant trois ans : 120 hommes/jour, 

soit 	un total de 220 hommea/jour.
 
A raison de 280 francs l'homme/jour, on arrive A un
 

total de 280 x 220 = 61 600 francs, soit 62 000 francs x
 
1,4 w 86 800 franca (pour tenir compte des charges sociales.
 

Le Gouvernement pourra mettre cette somme A la
 
disposition de la SNAFOR pour tenter l'exp6rience.
 

3. 	 EROSION DU LITTORAL AU NIVEAU DE LA VILLE DE GRAND-POPO
 
a) Gbn~ralites
 
La cOte eat une cOte basse rectiligne et sablonneuse
 

qui ne pr~sente, en dehors des embouchures du Mono et de
 
l'0u@m, aucun accident hydrographique.
 

Cette c~te eat donc stable et, mises A part lea
 
embouchures qui se deplacent parfoja en fonction des d6bits
 
solides, on n'observe pas de changements notables pendant

des d~cennies; le transit de sable dont elle eat le siege

n'btant arr~t par aucun obstacle.
 

Cependant, depuis quelques 45 ans, on assiste A une
 
6rosion progressive du littoral au voisinage de Grand-Popo.

L'influence du ph~nomene eat telle que la ville eat de
 
plus 	en plus abandonn~e et que le reste des habitants
 
d6courag6a ne se donnent plus la peine d'entretenir lea
 
constructions existantes, ce qui donne A cette cit6 qui

fut nagudre un centre commercial florissant, l'aspect d'une
 
ville morte.
 

b) Importance do ph6nom~ne

Une faetetudean 1954 par la mission de l'Oufmt a
 

estim6 que le rivage a recul6 de 100 m~tres en 25 ans, ce
 
qui correspond a un recul moyen de 4 mttres par annte.
 

Si l'on estimalt que le phtnombne s'est poursuivi au
 
mime rythme jusqu'A nos jours, on peut considerer que le
 
recul total ne doit pas tre loin de 200 m~tres. Ce
 
chiffre eat toutefois assez loin de celui que nous a donnt
 
le maire de Grand-Popo qui estime A environ un kilomLtre
 
l'effet de l'rosion.
 

En regardant lea cartes marines de Grand-Popo datant
 
de 1867, dressbes par lea Services hydrographiques de la
 
Marine, on peut constater que la langue do sable separant

le littoral de la lagune a toujours et6 assez 6troite pour
 
permettre un tel recul.
 

On peut donc penser que le chlffre d'un kilom~tre eat
 
surfait et que celui de 200 metres qu'on peut deduire de
 
l'§tude de 1954 apparait plus vraisemblable.
 

c) Explication du ph~nomdne

Lea recherches nydrographiques entreprises au titre 

de l'6tude de l'implantatlon d'un port sur la c6te ont 
permis de dtcouvrir, au large d'Agoue, des formations 
rocheuses constitubes par des grbs sableux A ciment 
calcaire A une dizaine de m~tres de profondeur, un peu
au-delA de la zone de la barre. 
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Cea formations seraient relativement recentes et
 
localiaes.
 

On peut penser que le phtnomene d' r.o!on subitement
 
apparue dans le site Grand-Popo, est li6 A l'existence de
 
ces formations.
 

11 est probable que ces formations rocheuses sous­
marines, constituant un 6peron sur le fond de la mer,
 
puisent perturber le transit de sable le long du littoral
 
en diminuant le d6bit par l'obstacle qu'elles opposent au
 
cheminement normal, ce qui, en contrepartie, entralnerait
 
une trosion des cotes A l'aval. 11 ne s'agit 1A toutefois
 
que d'une hypoth~se qui mbrite d'etre vrifite A l'occasion
 
d'une btude plus pousste.
 

d) Situation actuelle
 
A l'ouest de Grand-Popo, le ruban sableux utilisable
 

a une largeur qui varie entre 500 et 600 metres. Au
 
droit de is ville et A l'est, cette bande sableuse n'a
 
plus que 80 A 150 metres, largeur qui va en diminuant
 
au fil des annes.
 

Actuellement, Agbttice, un village jadis important
 
situt a 2,5 km de la ville de Grand-Popo a entierement
 
disparu. Le village d'Agon4-Kamb est inaccessible - voie 
carronsable A partir de Grand-Popo. La population active 
a dO abandonner une ville qui n'est plus occupbe, en dehors 
des autoritts et agents de l'Etat, que par quelques p~cheurs 
et de vieilles personnes A qul leur tge ne permet pas 
d'aller travailler ailleurs. Ceux que nous avons pu 
rencontrer se plaignent de manquer de tout et d'etre 
obligbs de se d~placer jusqu'A Com6, A 15 kin, pour faire leur 
marcht. 

e) Solutions possibles pour la lutte contre le
 
ph~nom~ne 

11 est techniquement possible, en construisant des 
pis en mer A l'est de la vlle, de ralentir puis de 

freiner le phtnomtne de 1'1ronlon. La protection qui doit 
s'ttendre aussi aux villages voisins, doit se developper 
sur quatre ki~om~tres environ, ce oul correspondrait A 
quatre ouvrages. Le co~t de cen opis serait d'environ
 
40 000 000 ]'unit6, soit 160 000 000.
 

Main une telle protection ne fait que reporter plus
 
loin le phbnom~ne et dans quelques anneos l'embouchure du
 
Mono et la plupart des villages situts A l'est de Grand-Popo 
poseralent A leur tour le probl~me de !a defense de la cete 
contre 1'orosion. On n'aura alorn ren fait d'autre que de 
dtplacer le probltme. 

Par ailleurs, il est permis de ne poser le probleme
 
de la rentabilite de l'optration : la bande de terre j
 
proteger aurait tine largeur moyenne de 100 metre. Une
 
protection sur quatre kilom~tre permet alors de r~cup~rer
 
4 00O x 100 = 400 000 m2 , soit 40 ha.
 

On peut considerer qu'en raisog du voisinage de la mer,
 
la moitie seulement, soit 200 000 m de ces terres sont
 
utilisables. Dans ces conditions, le metre carre recup6r6
 
reviendrait A 160 000 000, soit q00 francs, auxquels il
 

200 00 
faudrait ajouter la valeur vtnale initiale du terrain.
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Ii ne semble pas que l'opbration soit interessante,
 
compte tenu de la nature des constructions A sauver.
 

Ii reste la solution du transfert. Depuis quelques
 
anntes, aussi bien lea autoritbs que lea ressortissants
 
de Grand-Popa ont pens& que la meill.eure disposition pour

sortir de la situation serait de transferer la ville a
 
l'ouest de son site actuel. A cet effet, un lotissement
 
est en cours d'installation, mais il semble que lea travaux
 
d'urbanisation de la zone de recasement solent interrompus
 
pour des motifs inconnus. 11 serait souhaitable que ces
 
travaux soient repris en vue de leur ach~vement dans lea
 
d~lals ralsonnables.
 

4. CONCLUSION 
11 ressort des d~veloppem ,nts ci-dessus
 
a) (u'en ce qui concerno i'>-osion A l'est de Cotonou
 

le phtnomne est lI6 A la crbation du port en eau profonde
de Cotonou, ce phbnomsne ayant 6t6 p.6vu et tacitement 
acceptt avant, la construction du port. hans ces conditions,
il appartient I l'Etat de rechercher lea moyeng de lutte 
les plus approprifts.

Nous preconisons qu'une aide soit demand~e A un
organisme international uP;,m, CO, FAO) aflin Ce proctder 
a l'tude approfondie du phr-nom np en vue de la d termination 
et de la construction des ouvrages de protection necessaires. 

On peut toutefols, A titre d'exp~rience, essayer une 
protection provisoire peu on~reose, en plantant tine hale 
,e filaos sur un kib'mntre au PK.lu, afin de voir si ce 
moyen de lutte peit ge r6vtler efficace au point d'etre 
ttendu A toutes lea places menaci.es et de retarder lea 
effets de l'trosion en r ttendant la mise en place des 
ouvrages sunvis s. 

b) Que, a'agissant de l'effritement Je la place au 
droit de in yille de Grnnd-iopo, on se trouve en face d'un 
phtnom~ne naturel qui no peit Atre combatti qu'aui prix de 
d~penses tr??s 6lev(es peu compatibles avec le h6ndfice qu'on 
peut en tirer pour i'imm(diat.

Ii est donc recommand& de favoriser c1 d'encourager le
 
transfert des popi'ationS uans le nouveau lotisement en 
creation A l'oiest ii cite actuel de la ville. 

Cependant, il nsrait souhaitable de rechercher le 
flnancement de 2'ftiio propose ai cnapitre III afin de 
determiner le moyent, -,alutte les pl'is adapt6S I la 
nature du phlfnom~ne.


Pour terminer nous prions es organisateurs d'accepter 
cette etude sommaire que nous n 'avons puAapprofondir
faute de temps. ;.ois accepterons volontiern de complbter
verbalement nos insuffisances au cours des colloques.
 

http:menaci.es
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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 Politecnica Litoral
 

INTRODUCCION
 

Las costas Ecuatorianas se extienden desde la boca del r~o
 

Mataje al Norte hasta el estero Capone al Sur en la desemboca­
dura del rio Zarumilla.
 

El perfil del litoral ecuatoriano es, con excepci6n del sec­

tor meridional do Chile, el m5s accidentado de las costas suda­
mericanas del Pacifico, gracias al Golfo de Guayaquil que se
 
introduce profundamente 
en la masa continental, confundiendose
 
con el gran estuario del Guayas.
 

Este amplisimo golfo cst5 subdividido en 2 secciones por la
 

isla Pun5: La del Noroestc llamada Canal del Morro y la otra
 
llamada Canal de Jambell quc se confunde con el rio Guayas.
 

Entre este rio, el mayor tributario del Pacifico en Sud Ama­
rica, y el brazo de mar que es el Estero Salado, se forma una
 
larga peninsula, en cuya base est5 asentada Guayaquil.
 

En el mismo golfo, pero hacia la parte Sur-oriental, en las
 
costas de la provincia del El Oro, se asienta Puerto Bolivar,
 
ciudad do bastante importancia para la exportaci6n.
 

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

M~s hacie el Norte, doblando, as! mismo, los cabos de San
 
Lorenzo y San Mateo, ya en tierras de la provincia de Manabi,
 
se halla la amplisima habla de Manta donde se asienta el puerto
 

del mismo nombre.
 
Un poco m~s al Norte y en la misma provincia, se asienta una
 

abrigada bahla con una entrada entorpecida por escollos, el
 
atractivo puerto do Bahia de Car~quez.
 

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

Doblando por fin 
on tierras de la provincia de Esmeraldas,
 
el cabo do San Francisco y una serie de puntas como Tortuga,
 
Galera y Gorda, se abre la amplia desembocadura del rio Esmeral­
das, el segundo do la costa ecuatoriana en cuya margen izquier­
da y a unos 2 kil6metros 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, sigue al Este hasta el r~o Vainilla y se extiende una
 
llanura que se prolonga hasta Colombia. La playa ya no tiene
 
accidentes hasta la boca del r~o Santiago, y empiezan una serie
 
de pantano e islas rodeadas de manglares quc se ilaman Tola,
 
Santa Rosa y San Pablo. Luego comienza el delta del Mira, giran­
do la costa al Norocste en la fronter de la reptblica. El gran
 



sono, entre la punta Mangles y la boca del Santiago, se llama -

Bahia de Ancon de Sardinas.
 

Aspectos fisicos
 
El 0cgeo Pacifico, que baAa la costa del Ecuador, es con mu­

cha ventdja el mfis grande de los ocfanos. El grea del ocano 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 do las Islas Gal5pos situadas a 600 millas del
 
continente.
 

La corriente principal de la costa Oeste de Sur Am~rica es
conocida como corriente de Humbolt que corre de Suv 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 !as regiones sub-polares, de la corriente originada de los

vientos occideata.es. En la parte Sur del Ecuador ,ita corrien­
te se desvia hacia el Oeste y se transforma en la ccriente
 
Ecuatorial Sur.
 

Una rama continda en la direcci6n Norte-noroccidental bordean­
do la costa Ecuatoriana y se encuentra, con varia.iones de acuer­
do a ui periodo aparentemente de varios aflos, con la corriente 

,del Nifio, que es una ramificacio6n de la corriente contra ocua­
torial formada por aguas calientes y tropicales.

Hacia el Norte del Ecuador se encuentra el frente ecuatopial,
donde gracias a vientos opuestos del Sur, las corrientes callen­
tes del Norte y fr~a del Sur son prevenidas do mezclarse. Una

explicaci6n de las peri6dicds incursiones hacia el Sur, de la

corriente del Niflo es la debilidad exepcional de los vientos
 
de ~mbio Sur-orientalns.
 

Existe una total ausencia de datos de altura, periodo, fre­
cuencia y direcci6n de aproveche de las olas del Oc~ano quo

chocan contra las costas ecuatorianas.
 

Climg,:icamente, la parte del oc~ano quo bordea la costa del
 
Ecuador se define como sub-tropical.


El mar aproximadamente 600 millas al Norte y al Sur del Ecua­
dor tiene un porcentaje de vientos fuertes (fuerza) de mer,f: 1%.

En las costas, las tormentas de las quo so conoce algo son

las del 6 de Diciembre de 1969 en Manta con vientos -Yolas apro­
ximadamente del Sur-oeste y la otra reportada sin fecha en 
San
 
Lorenzo con vientos del Norte.
 

La tormenta de Manta cs de mucha importancia, ya quo destru­
y6 parte del rompeola on el puerto. Por fotograflas y testigos,

aunque las olas llegan al tope del rompeolas, Aste nunca fue
 
totalmente cubierto ps" el agua.


Es muy probable quo osta misma tormenta haya atacado a Bahia

do Car quez y posiblemente a San Lorenzo, dando como resultado
 
un cambio do la topografla del mar en estos puertos.
 

Cue~icas hidrogr9ficas y precipitaci6n fluvial
 
La parte Norte del Litoral es la de mayor pluriocidad y con­

siguiente su zona selvitica tiene mayor humedad permne. Las or­
llas del mar y estuarios de los r~os al 
 'te del r~o Santiago

son espesos manglares. En la zona central o Sur del litoral o
 

http:occideata.es
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costa so nota marcadamente la temporada de lluvia que vulgarmen­
to se denomina invierno desde Diciembre hasta Mayo y la tempora­
da de sequia llamada verano, de Mayo a Diciembre
 

Lo mfs importante de Asta regi6n es la exist-encia de algunas
 
cuencas hidrogr~ficas que abarcan extensas greas de influencia
 
sobre tierras de alto valor ecol6gico, y asi se tiene al Norte
 
las cuencas del rio Santiago y del Esmeraldas. La primera con­
tiene los m~s extensos bosques de maderas finas que no han sido
 
explotados sino en minima parte debido a la falta de vIaE de
 
comunicaci6n.
 

Las tierras en la cuenca del r1o Esmeraldas se hallan explo­
tadas parcialmente en sus recursos madereros y han ido transfor­
mnndose en agricola de variada producci6n y alto rendimiento.
 

En la zona central se encuentra la cuenca del rfo Portoviejo
 
que abarca una importante zona agricola de la provincia de Ma­
nabi.
 

La cuenca del r1o Guayas ocupa la mayor parte del litoral o
 
costa, con tierras de gran valor para la producci6n agricola
 
tropical.
 

El rio Guay~iz con sus principales afluentes, el Daule, el
 
Babahoyo, el O evedo fueron por mucho tiempo y hasta hace pocos
 
aflos, las principales arterias de la basta zona agricola para
 
los productos de exportaci6n 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 tambien tierras de gran
 
productividad agr~cola.
 

Cerca de las 3/4 partes del litoral se haya cultivad2 y el
 
resto 1o constituye una exuberante floresta o selva tropical.
 

La peninsula dc Santa Elena y pequefos sectores de las cos­
tas de hanabi son tierras semi-gridas por la escasez de lluvias
 
y carencii de irrigaci6n.
 

En el litoral se producen periodos de lluvias torrenciales
 
ciclicos cada 6 o 7 afios, asi como tambign inviernos secos que
 
tienen car~cter catastr6fico 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 estruccign de centenares de casas y milla­
res de hectareas de sembrios, la interrupci6n de carreteras y
 
caminos, con derrumbes y hundimientos.
 

El puerto de Bahia de Car~quez qued6 aislado por la completa
 
destrucci6n de las vias terrestres, y Portoviejo se report6 el
 
registro de 192 m.m. de lluvia en 6 horas y la destrucci6n de
 
la represa del rio Bricefio inform~ndose que lluvias semejantes
 
no se hablan visto durante 40 afos.
 

A fin de f6rmarse-una impresi6n del efecto de la lluvia los
 
anuarios metereol6gicos publicados por el Instituto Nacional
 
de Metereologia e Hidrografla fueron consultados:
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Usando las estadisticas para 1970 el orden do -precipitaci6n
 
anual fue:
 

San Lorenzo 2.397 m.m.
 
Esmeraldas 742 m.m.
 
Guayaquil 695 m.m.
 
Bahia de Car~quez 610 M.m.
 
Manta 333 m.m.
 
Puerto Bolivar 140 m.m.
 

Este patr6n se mantiene por lo general para otros aflos.
 

Sismologla
 

El Ecuador se encuentra sobre un cintur6n muy activo de to­
rremotos. En la regi6n se encuentran muchas fallas lo cual au­
mentan las condiciones conducentes a movimientos terrestres.
 

Los registros obtenidos por el observatorio astron6mico 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 quo experimentan terremotos y tamblo­
res.
 

En Enero de 1958, Esmeraldas est,%vo afectada por un terremo­
to de severidad moderada acompafiado por olas sismicas, este
 
evento fue seguido por una serie de temblores menores quo dura­
ron los dos mese3 siguientes. ElPiloto Sudamericano lleva un
 
comentario al efecto, y as quo como resultado de este terremoto,
 
se puede haber producido cambios on la configuraci6n del fondo
 
del mar y en la profundidad de agua existente.
 

Las Islas Gal~pagos han sido recientemente una regi6n muy
 
activa.
 

Amplitud de marea y horarios
 

El nivel de recoi.,ido de la marea vari6 poco a 1o largo de
 
la costa del Ecuador. La direcci6n de la ola de la rarea os ha­
cia el Sur, pero on tablas publicadas por el Instituto Oceono­
gr5fico Ecuatoriano, de las cuales se han tomado el horario de
 
la marea alta y baja a lo largo de la costa, os evidente quo la
 
configuraci6n costanera y la topografia submarina tienen una in.
 
fluencia considerable on los horarios de marea alta y baja on
 
coda puerto.


En el cuadro I podemos observar la comparaci6n de la ampli­
tud de la marea y los horarios.
 

Visi6n geol6gica
 

En la llanura costanera la cordillera de Chong6n y Colonche,
 
quo se extiende desde Guayaquil, hasta Jipijapa y Portoviejo,

forma el ndcleo gool6gico de la regi6n. Lo constituyen dep6si­
ton de la formaci6n cretacea, con rocas eruptivas, on particu­
lar p6rfidos. El sector comprendido entre este ndcleo y los
 
Andes ha sido rellenado con sedimientos terciarios y mns recien­



COMPARACION DE LA AMPLITUD DE LA MAREA Y HORARIOS 

Puertos 	 Amplitud de Hora de la Hora de Amplitud
(da norte a sur) 	 la marea pleamar bajamar aproxima­

(en metros) da de las 
,reas 
(en metros
 

San Lorenzo 
Esmeraldac 

2,10 
1,80 

01:34 
01:35 

07:29 
07:21 

3,80 
3,30 

Bahia de Car~quez 
Manta 

1,70 
1,50 

01:21 
01:10 

07:46 
07:29 

2,70 
2,60 

La Libertad 1,30 02:24 07:17 2,40 
Guayaquil (ciudad) 
Puerto Maritimo 

3,00 
2,70 

04:30 
05:07 

11:35 
11:34 

4,10 
4,40 

Posorja 
Puerto Bolivar 
San Crist6bal 

2,00 
1,80 
1,30 

02:33 
02:03 
00:32 

08:82 
08:21 
06:18 

2,60 
3,20 
-­

tes adn, sobre todo donde los cursos de agua fluyen en gngulo
 
recto con respecto a la direcci6n de la Cordillera Andina.
 

En torno, pues, a las olevaciones de Chong6n - Colonche y de
 
los solevantamientos que se contindan mns 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 aflo­
ran rocas sedimentarias, esquistosas, areniscas ferruginosas,
 
cuarzosas, con abundancia de f6siles marinos que atestiguan su
 
condici6n de lecho marino.
 

Hacia el Sureste, entre capas de terrenos pretenciarios, ter­
ciarios y cuaternarios, se 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 ondulzdos.
 

La estructura de esta zona geol6gica se presenta cuarteada
 
en blocks con un complejo sistema de fallas que han determinado
 
la acumulaci6n del preciado hidrocarburo, formando los reservo­
rios subterr~neos su conjunto de rocas areniscas porosas, recu­
biertas de areniscas lenticulares. Todo el petr6leo de esa re­
gi6n se encuentra dentro de capas terciarias.
 

Contaminaci6n en las costas ecuatorianas
 

a) Descargas directas (cuadro NQ 2)
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Las informaciones recibidas indican que no 
existe tratamiento
 
de las descargas domfsticas en las ciudades costeras y se efec­
tdan directamente en la orilla, excepto en 
la ciudad de Esmeral­
das (60.000 h.) que efectda sus descargas por medio de una tu­
beria submarina de aproximadamente 1.000 metros de longitud.


Manta la ciudad costera de mayor ndmero de habitantes y a
 
la vez puerto comercial y principal centro pesquero del pals,

tiene en construcci6n 	lagunas de oxidaci6n para tratamiento de
 
la descarga domnstica.
 
b) Descargas indirectas (cuadro No 3)


Al igual que las ciudades costeras, las ubicadas junto al
 
cauce de los rios no cuentan con tratamientos de sus descargas

excepto Portoviejo (59.000 h.) a orillas del r~o del mismo nom­
bre que cuenta con lagunas de oxidaci6n.
 

En el cuadro No 3 se presentan los datos de poblaci6n de las

principales cuencas hidrogrgficas, anot5ndose gue los mayores

problemas sobre contaminaci6n por desechos domesticos correspon­
den a las cuencas de los rlos Esmeraldas y Guayas.


A la cuenca del rlo Esmeraldas aportan a su caudal gran can­
tidad de rios y recibe descargas de ciudades localizadas en la

regi6n interandina incluyendo la capital del pass Quito (595.000h.

y 2.800 mt. de altura) cuyas descargas dom&sticas e industria­
les van al rlo Machangara.


La cuenca del rlo Guayas es el sistema hidrogrgfico mns ex­
tenso del litoral y a 	sus orillas se encuentra la ciudad de

Guayaquil (814.000 h.) cuyas descargas dom4sticas e industria­
les constan en el cuadro No 4. 

CUADRO NQ 2
 
Descargas dcm4sticas directas al mar (Ecuador)
 

Ciudad 	 con en la
sin por ng aprox. de
 
costera 	 trata- trata- orilla tube- hab. (1974)


miento miento ria
 

San Lorenzo 	 x 
 x 9.000

Esmeraldas 
 x x 	 60.000
 
Bahia de Car~quez 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 Bolivar 
 x x 	 10.000 

Poblaci6n
 
Se estima que la poblaci6n en el Ecuador estg creciendo en
 

un 3,4% anual, 1o que muestra uno de los porcentajes m5s rapi­
dos del mundo.
 

En 1972 la poblaci6n era estimada en 6,6 millones comparada
 
con 4,7 millones en 1962.
 



CUADRO NQ 3
 

Poblaci6n de las cuencas hidrogr'ficas (Ecuador)
 

Cuenca Fluvial Ndmero de ciudades con la siguiente poblaci6n 	 Poblaci6n
 

estimada
menos de >50.011) >100.000 >500.000 	 esa
 
50.000 <100.000 <500.000 41.000.000 >1.000.u00 de la
Cuenca
 

Fluvial
 

Rio Santiago 6 ­ - - 19.000 
Rio Esmeraldas 57 1 - ­ - 835.000 
Rio Chone 10 ­ 104.000 
Rio Portoviejo 12 1 - ­ - 162.000 
Rfo Guayas - 109 1 - 1 - 1.738.000 

Rio Balao 3 ­ 11.000
 
Rio Jubones 26 
 - - - - 104.000 
Rio Santa Rosa S - - ­ - 31.000 
Rio Arenillas 4 .... .. .
 12.000
 

Incluye los rfos Taura y Naranjal 
1 



CUADRO NQ 4
 

Descagas domfsticas de Guayaquil (Ecuador)
 

Volumen de las descargas: Total 
 171,7 lt.Iseg.
 

Al Estero Salado 103,0 lt./seg. (60%)
 
Al R~o Guayas 68,7 lt./seg. (40%).
 

Descargas al Estero Salado
 

s6lidos en 
suspensi6n 

% disuelto 
mg./ilt. 

Nitratos 
mg./ilt. 

fosfatos 
mg./ lt. 

Colifomes/100 ml. 
Total Fecal 

mg. Ilt. 

Media 
Marea 1.0-562,0 0,0-2,2 

17.000-
1.700.000 

3.300 
1.300.000 

Pleamar 4,0-21,5 0,0-6,9 0,26-1,5 
 0,6-3,1 35.000- 4.000
 
160.000 22.000
 



Aunque en 1972 la costa y la sierra tenian aproximadamente
 
la misma poblaci6n, la costa estg creciendo con mucha mayor ra­
pidez que la sierra, 4,1% al aflo contra el 2,7%. S61o la provin­
cia de Pichincha (capital Quito) en la sierra estS creciendo en
 
un porcentaje m~s r~pido que el 3% anual, 1o que iguala al cre­
ci iento de porcentaje en las provincias de la costa todas las
 
cuales estgn creciendo en un porcentaje mns r~pido que el 4%,
 
excepto Manabl, al 3,4%.
 

Mientras no as posible calcular la exactitud de estos calcu­6
 
los, parece como si hubiera un incremento e,, la concentraci n
 
de poblaci6n en la costa, ya que esta Srea ofrece mayor ndmero
 
de oportunidades de emplco.
 

Dotaci6n de recursos naturales
 

Agricultura
 

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

De exportaci6n: Banano, cacao, cafe, caucho y madera.
 
De consumo interno: Arroz, cafia de azdcar, oleaginosas, al­

god6n, frutas tropicales como naranjas y otros c1tricos.
 

Pesquerla
 

Ls recursos ictiol6gicos de las aguas jurisdiccionales del
 
Ecuador son inmensos, porque el refrescamiento de las aguas tro­
picales del Paclfico cautsado por 21 51timo ramal de la corrien­
te Humbolt que se dirie hacia el Archipi6lago de Galapos, vuel­
ve mas propicio el "habit" quc las especies ictiol6gicas m~s
 
codiciadas por la industria pesquera extranjera, hall~ndose en
 
dicho sector los grandes "cardumenes" o bancos multitudinarios
 
de peces de toda clase y particularmente de las variedades gran­
des de atn y de las peque~as de sardinas; y en las inmediacio­
nes de las Galapagos se encuentran peri6dicamente tambign gru­
pos de ballenas que vienen desde las aguas Antrticas. 

El mar territorial considerado como la quinta regi6n del 
pars varias veces mns grande que el suclo continental, es la 
mas rica en recursos naturales, de aprovechamiento inmediato 
para la alimentaci

6n 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 Ecuador, cuya estadistica alcanza anual­
mente 5.000 toneladas m6tricas y su exportaci

6 n llega a un valor
 
CIF de alrededor de 5,6 millones de d6lares por afio.
 

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

En el puerto de Manta existen procesadoras y enlatadoras de
 
pescado para la exportaci6n y el consumo interno.
 

Petr6leo
 

En la costa Ecuatoriana existen los yacimientos de petr6leo
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de la peninsula de Santa Elena, explotados por la compafifa An­
glo Ecuatorian Oil Fields desde hace 40 afios, 
dichos yacimien­tos van disminuyendo paulativamente su producci6n y aquellas re­
finerias tuvieron que importar grandes cantidades de petr6leo

para su refinaci6n durante la 6ltima d~cada, 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 necesi­dades del pals, el gobierno resolvi6 la construcci6n de una refi­nerla estatal en Esmeraldas donde se han iniciado los trabajos
 
en su primera etapa.
 

Transportes
 
Ferrocarriles: Quito-Ibarra-San Lorenzo, es importante por
ser el dnico medio de comunicaci6n 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 Empalme ..................................... 26 K.
Quevedo - Rocafuerte - Bahia de Caraquez ................. 203 K.
Quevedo - Portoviejo - Manta............................. 164 K.

Quevedo - Balzar 
- Daule - Guayaquil ..................... 156 K.
Quevedo 
- Catarama - Babahoyo - Guayaquil ................ 182 K.

Manta - Jipijapa - Guayaquil .............................197 K.
Guayaquil - Milagro ..................................... 
49 K.
Guayaquil - Machala - Puerto Bolivar .................... 138 K.
 

Puertos
 
El principal puerto del pals es Guayaquil, el que ha sido
ceutro de las exportaciones e importaciones durante toda la his­

toria de la naci6n. Desde 1q61 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 1o que hoy se le considera
 
como "Puerto Maritimo", porque el acceso desde el golfo se lo

hace por un estero acondicionado como canal marltimo.


El puerto de Guayaquil estS conectado con muchas lineas de
 vapores internacionales que lo comunican con 
todo el mundo.
En la costa ecuatoriana hdy otros puertos que tienen ventajo­
sa situaci6n geogr~fica que no se les aprovechaba antes por ca­recer de facilidades portuarias. Sulamente en los 6ltimos afios
 se comenzaron a construir muelles, instalaciones portuarias en
Manta y Puerto Bolivar que ya 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 f~rrea.
Salinas tiene muelles para barcos pequefios. Hay servicio de ca­botaje marltimo con todos los Duertos del pals peri6dicamente
 
con el Archipilago de GalSpagos.
 



Vlas fluvialeb
 
En la actualidad la importancia de la navegaci6n fluvial ha


disminuido por la existencia de la red de carreteras.
 
Las principales vlas fluviales del litoral son:
 

Guayaquil - Puerto Bolivar - Santa Rosa;

Guayaquil - Daule - Balzar 
Guayaquil - Baba - Vinces Palenque - Quevedo-

Guayaquil - Babahoyo Catarama
- - Ventanas
 
Esmeraldas - Majda - QuinindS

Limones - Borb6n - Maldonado por el rio Santiago y Cayapas.
 

Transporte marltimo
 
En Septiembre 24 de 1971 fue expedido el Decreto NQ 1447-C
 

que di6 creaci6n a transportes Navieros Ecuatorianos "TRANSNAVL',
 
con la finalidad de efectuar la explotaci6n de transporte por
agua dentro y fuera del pals, rescatando as! al mismo del domi­
nio de las empresas navieras extranjeras.


Incursionando el campo internacional de carga general, aten­
diendo los tr~ficos del Norte de Europa dentro de la conferen­cia Europa Paclfico Sur Magallanes y del Pool Europac II, agru­
paci6n a la que ingres6 el 3 de Abril de 1974, en su reunion
de principales realizada en Vifia del Mar, en 
la cual aceptaron

a "TRANSNAVE" como miembro en plcno derecho. Tambi~n intervie­
ne en el tr~fico hacia Asia dentro de la conferencia naviera
del Jap6n, es 
adem5s miembro de la Asociaci6n Latinoamericana
 
de Armadores (ALAMAR).


En el transporte de carga general opera con un moderno buque
propio, el M/N. "Isla Pung", adquirido a la antigua y experimen­
tada empresa naviera Hapag Lloid en Junio de 1974, 
con quien

tiene firmado un convenio de cooperaci6n t~cnica y servicio con­
junto.


Transnave posee Ll 55% de las acciones de la Flota Petrolera

Ecuatoriana (FLOPEC) empresa formada en asociaci6n con la com­pafiia naviora 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 operaci6n racional y ren­table dc 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 turls­
tico hacia las Islas Encantadas, Archipi6lago de Col6n o Gala­
pagos.


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

Turismo
 
Los enclaves turisticos mns bellos y atractivos cercanos a
Guayaquil son los balnearios marltimos de Playas, Salinas, Man­

glaralt(% y otros numerosos lugares de la costa que son centros

de deportes maritimos recreacionales de yachting, pesca y nata­
ci6n.
 



A lo largo de toda la costa de la provincia de Manabi, exis­
ten hermosas y lindas playas que constituyen atractivos para el
 
turismo. El principal centro turistico es Manta po su bellas
 
playas, ffcil acceso por buenas carreteras y comodidades de alc
 
jamiento. Desde Manta pueden visitarse varios lugares que son
 
balnearios pintorescos quo reci~n estgn desarrollandose, como
 
las playas de Crucita, San Jacinto, Bahia de Car~quez y otras
 
que desafortunadamente carecen de agua dulce.
 

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

Cabe destacar que organismos gubernamentales se hayan empe­
flado en la creaci6n de parques nacionales y parques de recrea­
ci6n al igual que adecuaci6n de balnearios para lograr que es­
tos constituyan un elemento de vital importancia para el desa­
rrollo turlstico a nivel nacional, internacional y popular, pa­
ra 1o cual serg preciso, ampliar y mejorar las vlas de acceso,
 
servicio de agua potable, alcantarillado, telecomunicaciones,
 
energla el~ctrica, hoteles, moteles y hosterlas.
 

Plan integral de transformaci6n y desarrollo
 

Este plan ha sido formulado por la Junta de Planificaci6n y
 
Coordinaci6n Econ6mica con el asesoramiento de varios organis­
mos que han analizado los problemas fundamentales de la econo­
m~a nacional y los prop6sitos de evoluci6n social y econ6mica
 
del conjunto de grupos humanos del pals.
 

Debemos mencionar resumidamente el plan que se encuentra en
 
marcha porque es de esencial naturaleza geogr~fica, puesto que
 
se refiere a la evoluci6n dcl medio f~sico y su inter-relacion
 
con el desarrollo econ6mico de lar actividades humanas en las
 
que influyen diversos factores que entre los principales estgn
 
el ecol6gico, clim~tico, vegetaci6n, fauna, trabajo, poblaci6n
 
rural y urbana; recursos energ~ticos, minerales e hidr5ulicos
 
y todo otro elemento que pueda contribuir al bionestar humano.
 

El plan contiene proyectos y programas especificos factibles
 
de -er cubiertos por los recursos que dispone y se prevee dis­
pondrS el pals.
 

El plan global comprende:
 
a) Politicas:
 

Politica de reforma agraria
 
Polltica de colonizaci6n
 
Politica financiera
 
Politica de c'-operaci6n t6cnica internacional
 
Politica cientifica y tecnologica
 
Politica tributaia
 
Polltica de cr6dito externo
 
Poltica de comercio exterior e integraci6n
 
Politica de normalizaci6n para la participaci6n social
 

b) Sectores productores:
 
Programa agropecuario y forestal
 
Programa pesquero
 
Prograna de geologla y minerfa
 
Programa de hidrocarburos
 
Programa industrial
 
Programa de artesania y pequeina industria
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Programa de turismo
 
a) Sectores de infraestructura
 

Programa de transportes y comunicaciones
 
Programa de carreteras y terminales terrestres
 
Programa de transportes automotor
 
Programa de ferrocarril
 
Programa de transporte acuftico
 
Programa de transportes a6reos
 
Programa de telecomunicaciones
 
Programa de correos
 
Programa de energla el6ctrica
 
Programa de urbanismo
 
Programa de vivienda
 
Programa de agua potable y alcantarillado
 
Programa de metereologla a hidrologia 

d) Sectores Sociales 
Programa de recursos humanos
 
Programa de educaci6n
 
Programa de salud
 
En su af~n de cumplir el plan programado, el gobierno ha em­

prendido en su ejecuci6n, destacandose la reorientaci
6 n de la
 

estructura productiva agropecuaria dirigida a satisfacer las ne­
cesidades alimenticias basicas de la poblaci6n; la defensa de
 
las 200 millas de mar territorial y sus recursos; la ejecuci6n
 
de los programas de electrificaci

6 n que proporcionan energia
 
econ6mica a las clases populares modestas; la politica petrole­
ra; la ejecuci6n de amplios programas de vvicaia, protecci6n
 

social, etc.
 
Dada la importancia de los recursos pesqueros, el gobierno
 

expidi6 la ley de fomento y desarrollo pesquero en Febrero de
 
1974, considerando una programaci

6n de obra de infraestructura
 
para un amplio aprovechamiento de las riquezas ictiol6gicas,
 
estableciendo normas t~cnicas indispensables para el desarrollo
 
pesquero, la creaci6n de complejos pesqueros e instituciones de
 
capacitaci6n. Los estudios de prefactibilidad de puertos pesque­
ros, y la creaci6n del Instituto Oceanogrgfico Ecuatoriano, pa­
ra la investigaci6n de los recursos mar timos; medidas que con­
tribuir~n para obtenerse la tecnificaci6n y el desarrollo de
 
las actividades pesqueras.
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1. Generalidades
 

La Rep'blica de El Salvador esti situada en la Am6rica Cen­
tral, en la zona t6rrida, al Norte de la llnea Ecuatorial y al
 

3O
oest 8 del Meridiano de Greenwich, entre los Baralelos 09' 
y 14 27', latitud norte y los meridianos 87 41' y 90 08' lon­
gitud Oeste del Meridiano de Greenwich. Limita al Norte con la 
Repiblica de Honduras, al S,,r con el 0c~ano Pacifico (321 Kms. 
de Costa) al Este con la Replblica de Honduras y la Rep~blica 
de Nicaragua (Golfo de Fonseu.L por medio), al Oegte con la Re­
p blica de Guatemala. 

A diferencia de los otros palses de la regi6n Centro-3merica­
ma, ponee costas s6lo en el Oc~ano Pacifico. Tiene u',promedio
 
de 90 Kms. de ancho y 262 Kms. de largo, con una superficie a­"
 
proximada de 21,040.79 Kms. 

2
 

El articulo 8 de la Constituci6n Polltica del El Salvador
 
establece entre otros aspectos, que el pals riene una mar ad­
yacente hasta la distancia de doscientas millas marinas conta­
dan desde la ltnea de la m~s baia marea. Esta disp3rici6n cons­
titucional tiene una gran trascendencia para al desarrollo eco­
n6mico y social del pals, dada la presi6n demogr5fica constitul­
da por una poblaci6n en rapida expansi6n, actualmente de alre­
dedor de 4,000,000 de habitantes y con una tasa de crecimiento
 
geomftrica del 3.5% anual.
 

2. Caracterlsticas f~sicas de la zona costera
 
2.1. Extensi6n y ubicaci6n geogrfica
 

La zona costera del pals ha sido determinada tomando como ba­
se una altura entre 0 y 200 metros sobre el nijel del nar, ex­
ceptuando las tierras de esta altura que son parte de los valles
 
interiores. La extensi6 n estimada de dicha zona es de 3,571 Km2 .,
 
aproximadamente el 17% del Area total del pals.
 

2.2. 	Composici6 n morfol6gica, caracteristicas f~sicas,
 
qu~micas y clasificaci6n agrol6gica del sueo
 

En t6rminos generales, la Zona Coste:'a esta formada por areas
 
planas o casi planas. En su extensi6n longitudinal se encuentra
 
interrumpida por los bloques de los macizos montafloso3 del B11­
samo y de Jucuar~n. Las 6es mayores planicies costeras son:
 
(a) la que se extiende desde la bocana del r~o Paz hasta el blo­
que montafioso del B5isamo, cerca de la Parra El Maguey; y (b) la
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que se extiende desde el Puerto de La Libertad hasta la montafia
 
de Jucuarfn. En el tramo intermedio se encuentran las planicies

aluviales de los rlos Jiboa, Lempa y Grande de San Miguel.


El otro gran paisaje que tipifica a dicha Zona es el sistema
 
de Bahias y Esteros, que incluye una serie de bocanas formadas
 
por algunos rlos. Entre los esteros principales est5n la Barra
 
de Santiago, El Estero de Jaltepeque, la Bahia de Jiquilisco y

la Bahia de La Uni6n.
 

Las caracterlsticas fisicas de los suelos, especialmente en
 
la planicie, son muy heterog~neas 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 terrenos se tipifican por presentar textura fran­
co-arcillosa, franco, franco-arnnosa, y franco-limosa. Predomi­
nan en cuanto a la estiructura, los tipos de bloques subangula­
res, granulares, migajosos y sin estructura. La consistencia en
 
la mayorla de los casos es friable, aunque tambi n -.
e 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
 
aereaci6n. En 1o que respecta a las condiciones quimicas de los
 
suelos de la planicie costera, 4stas se presentan de moderadas
 
a buenas, estando por lo general en baios niveles el nitr6tleno; 
medio-alto el f6sforo; alto el potasio; y medio hajo el de la
 
materia org5nica. El PH comunmente oscila de moderadamente ici­
do a neutro, aunque en los manglares oscila de ligeramente al­
calino a fuertemente alcalino.
 

En la clasificaci6n de las tierras, de acuerdo al Sistema
 
Americano (USDA), la predominancia es de tierras clase II y III, 
y en menor medida clase V. Las tierras clase II predominan en 
los departamentos de Usulut5n y La Paz, aunque se encuentran
 
diseminadas en algunas greas de La Uni6n, Sonsonante y Ahuacha­
pan; estas son tierras de alta productividad. La clase III exis­
te primordialmente en La Paz, Usulut5n, Sonsonate y Ahuachan5n
 
y son de mediana productividad. La clase se encuentra en La
 
Uni6n, La Paz, Ahuachap5n y Sonsonate; por lo '%eneralno son
 
cultivables salvo para arroz y pastos, teniendo una mediana pro­
ductividad. En pequefia porci6n existen tierras clase I, con una
 
altisima productividad y tierras clase VfI para fines foresta­
les. Se encuentran adem~s algunas tierras clase IV y VI en los
 
pequefios peniplanos, colinas y serranlas que forman la inter­
secci6n de la planicie costera con la Cadena Montafiosa Central,
asi como tierras clase VIII s6lo aptas para parques nacionales, 
zonas 
silvestres o para protecci6n de cuencas hidrogr5ficas, 
que se ubican en La Uni6n y en menor proporci6n en Ahuachap~n.

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

2.3. Composici6n hidrol6gica ,/grado de contaminaci6n
 

Dentro de la red hidrogrAfica tienen especial importancia el 
bajo Lempa y los rlos Jiboa, r'rande de San Miguel, Pa'. y Bande­
ras. 

En la vertiente do la Cadona Costeri nacen numerosos rlos que
desembocan directamente en el mar; la suma de sus cuencas es de 
alrededor de 5.000 Km 2 . Actualmente la Dirccci6n Ceneral de Re­
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cursos Naturales Renovables del Ministerio de Agricultura y Ga­
naderfa, opera una red nacional de 125 estaciones hidrom6tricas
 
(111 superficies y 14 subterr~neas).


En la Zona Costera se encuentran 8 cuencas principales, para

las cuales se ha calculado un volumen promedio anual de escorren­

3
tfa de 4,849 millones de Mts. y un caudal promedio de 260.4
 
mts. 3/segundo en la estaci6n lluviosa y 45.4 mnts. 3/segundo en
 
la estaci6n seca. Los principales dep6sitos de aguas subterrg­
neas del pals se encuentran en la Zona Costera y sobresalen por
 
su potencial de agua subterranea el rio Lempa, Grande de San
 
Miguel y el complejo San Pedro-Sensunapgn-Banderas. El rendi­
miento seguro de los dep6sitos subterraneos ubicados a lo lar­
go de la costa es de 30.5 mts.3/segundo (Anexos I y 2).


Entre los cuerpos de aguas maritimas, el ms importante es
 
el de la Bahia de Jiquilisco, con 121.2 kil6metros cuadrados.
 

La calidad quimica del agua sufre degradaci6n debido funda­
mentalmente a tres 6rdenes de factores: (a) desechos industria­
les y dom6sticos 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 contaminaci6n del rio Lempa,

el cual pasa de 3,600 coliformes por cada 100 mililitros con
 
las descargas del r~o Suquiapa, a 93,000 con las del rio Acel­
huate de la Zona Metropolitana de San Salvador, segdn la Divi­
si6n de Saneamiento Ambiental del Ministerio de Salud P~blica
 
y Asistencia Social.
 

2.4. Composici6n climatol6gica
 

El Salvador pertenece al cintur6n climatol6gico de los tr6­
picos semihdmedos. Tiene una estaci6n lluviosa y una seca; la
 
primera va de mayo a octubre y la segunda de noviembre a abril.
 
El promadio anual de lluvias es de 1,865 milimetros 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 6po­
ca lluviosa, especialmente a los meses de junio y septiembre,
 
mes este en que alcanza su m~ximo. En el afio se manifestaron en
 
cuanto a los vientos, los siguientes rumbos dominantes: (a) Oc­
tubre-Febrero: Alrededor del norte (perlodo de "nortes" proce­
dentes de America del Norte), especialmente durante el dia; y

(b) Marzo-Septiembre: Durante la tarde "Brisa Marina" de rumbo
 
alrededor del sur. Las velocidades varan entre 70 y 200 kil6­
metros por hora, dependiendo de la altura al nivel del mar.
 

2.5. Importancia ecol6gica de la zona costera
 

Los bosques salados o manglares, constituyen uno de los re­
cursos de mayor importancia econ6m'.ca de la Zona Costera. Su
 
rea se estima en 35,423 has., distribuidas b~sicamente en 4
 

areas: (a) 3,413 has. en la Barra de Santiago; (b) 5,720 has.
 
en el Estero de Jaltepeque; (c) 19,847 has. en la Bahia de Ji­
quilisco; y (d) 6,443 has. en la Bahia de La Uni6n. La tempera­
tura media anual en tales greas es de 270 C.
 

La asociaci6n de los bosques salados estS constituida prin­
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principalmente por las siguientes especies: (a) Mangle (Rhizo­
phora mangle L.); (b) Sincahuite (Laguncularia racemosa gaert,1

r.); (c) Ishtaten (Avicennia nitida Jacq); (d) Madresal (Avice­
nia bicolor Standley); y (e) Botoncillo (Conocarpus erecta L).

Alrededor del 80% de la proteina para consumo humano extrafda
 
de los esteros y del mar es producida directa o indirectamente
 
por los manglares, ya que aqui gran cantidad de matoria org5ni­
ca inerte es convertida biol6gicamente on materia de alimentos.
 
La producci6n maderera de los 
bosquen salados se estima en
 
30,000 M3. al afio, con un valor aproximado de C 513,971 (USA
 
$ 205,588.40).
 

Los bosques de latifoliadas y coniferas do la costa pr5cti­
camente han sido exterminados, quedando apenas unas 7,200 has.
 
diseminadas de bosques principalmentc do latifoliadas.
 

La vida silvestre do la zona, particularnente la asociada
 
con manglares y el litoral, es sin duda la m~s sobre-explotada.

La poblaci6n de ayes silvestres ha sido reducida a menos del
 
30% de lo que existla hace 15 a os. Nuchas especies han sido
 
eliminadas en un 80% o m~s de 
su 5rea de distribucl6n on este
 
mismo perlodo.
 

Casi todos los principales moluscos y crunt5ceos explotados

comercialmente han 
sido reducidos a niveles ex':-emwadamente ba­
jos. Reptiles de valor comercial como la iguana y en cierta for­
ma el caiman y el cocodrilo, han sido reducidos a menos del 10%
 
de los que existlan hace 15 afios.
 

2.6. Areas inundables
 

Las 'areasmas expuestas a inundaciones est~n localizadas en
 
el Bajo Lempa 23,700 has.) y en le desembocadura del rio Gran­
de San Miguel (1.400 has.)
 

3. Caracterlsticas econ6micas de la Zona Costera
 

3.1. Areas do explot5ci6n minera
 
El Centro de Investigaciones Geot~cnicas ha determinado quo


existen apreciables cantidades de hierro y titanio en las 
are­
nas negras del litor-al del pals. Para todo el litoral, esta Ofi­
cina Cient~fica calcula quo las arenas negras (concentrados en­
riquecidos magn6ticamente con 55-60% do hierro) alcanzan do 10
 
hasta 100 millones de toneladas m6tricas.
 

En 1969 la referida Oficina realiz6 observaciones en la zona
 
litoral de la Costa do 
El Salvador, en la Distribuci6n do las
 
concentraciones de minerales penados, establecienlo las siguien­
tes regularidades: (a) las Ireas de mayor concentraci6n se 
hallan
 
con mucha frecuencia, inmediatamente al rccidente de desemboca­
duras do rTos; (b) la anchura y el esesoor de las areas do con­
centraci6n son constantes, generalmente por vwia!; centenas has­
ta 1.000 Mt,. , con anchuras promelio de 20 o 32 metros, encon­
tr~ndose un total de 10 ireas litorales con extensiones de 529 
a 900 Mt. ; y (c) dichas 5 reas est~n ubicadas al Noreste de Aca­
jutla, al Oeste de La Libertad y en la d]esermocadruras de los 
rios Lempa y Jiboa. En tales 5reas, los unicos mineraleq de va­
lor econ6mico son la magnetita y la ilmenita, es decir, los mi­
nerales de fracci6n magn6tica; por eso, el contenido elemental 
de las arenas oscuras se limita a hierro (Fe) ,,Titanic (Ti).
 

http:205,588.40


99
 

Los lugares de los dep6sitos minerales de mayor importancia
 
estgn localizados en Acajucla, La Libertad, y Bocana de La Che­
pona en la Bahia de Jiquilisco. Con respecto a la cantidad de
 
reservas minerales, cada kil6metros 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 mancra preliminar, se puede indicar que aqui existen
 
1,200,000 TM. de hierro y 1,600,000 TM. de Titanic.
 

El Ministerio de Economla, regula la operaci6n de 144 esta­
blecimientos salineros, los cuales est5n distribuidos en la for­
ma siguiente: (a) en el Departamento de La Paz, 1, 1; b) en el
 
de Usulutgn, 33; y (c) on el de La Uni6n, 110. Para el periodo
 
1973-74 se ha determinado ostimativamente una producci6n de
 
34,707,552 Kg. do sal, con un valor do 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 agr~cola, destacandose los siguientes cultivos: (a) Al­
god6n, en las planicies do Usulut5n, San Miguel, La Paz y Sonso­
nate; (b) Cereales, Como arroz, ma~z, frijoles, sorgo, etc.,
 
que se cultivan casi uniformemente a trav6s de toda la costa,
 
pero predomina su cultivo on los Denartamentos de Usv'lutgn, La
 
Uni6n y Ahuachap5n; y (c) Cafia do Az5car, en La Paz, Sonsonate
 
y Ahuachaphn. 

3.3. Areas de riego
 

La Direcci6n General do Obras do Riego y Drenaje del Minis­
terio de Agricultura v Ganaderla ha elaborado estudios de pre­
factibilidad pama regar un grea de 69,900 has. (Anexo 3).
 

3.1. Explotacion de los recursos pesqueros
 

Los principales cuerpos de agua salobre para la explotaJi6n 
pesquera son las Bahlas de Jiquilisco y La Uni6n, el Estero de 
Jaltepeque y la Barra de Cantiago. Tambign so encuentran dentro 
do la Zona Costera algunos cuerpos de agua dulco de gran signi­
ficado pesquero, como son la Laguna de El Jocotal y alrededor 
de 36 Kms. del Rio Lempa. 

La pesca industrial so encuentra concentrada en la Bahia de
 
Jiquilisco, donde operan 11 coi.pafnas camaroneras con un maximo
 
de 72 barcos. Tambi6n funcionan en el lugar 3 plantas procesa­
doras, especialmente do camar6n.
 

Seg6n datos do la ,ecci6n de Caza y Pesca del Ministerio de
 
Economia, en 1975 el volumen de extracci6 n de camar6n fue de
 
4.145.7 TH. (peso bruto) y las exportaciones de 3.252.9 TM.,
 
con un valor do C 25,494,068 (U.S. $ 10,197,627). La extracci6n
 
do pescado fue Je 1,738.1 TM., con un valor de C 2,1111,279
 
(U.S. $ 856,511.60) (Ar.exo ).
 

La producci6n de la pesca artesanal on cuerpos de agua dul­
cc y salobre tiene un volumen total anual de pescado de 2,017.5
 
TM. para 1975, que comprende de 90.9 TM. de lagos y r1os y
 
1.926.6 TM. 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 cur. 
lc.ran una producci6n anual de alrededor 1,000 TM. con un va*.or 
e.timado de C 1.3 millonus (U.S. $ 520.000) (Anexo 5).


Actualmente se cultivan 36.1 has., con una producci6n estima­
da de 3.000 Kg./ha./afio, con un valor de C 1.6S el Kg. (b.S. $
 
0.66).
 

3.5. Protecci6n y mejoramiento de la Zona Costera
 

Administraci6n de bosques
 
La Direcci6n General do Recursos Naturales Rencrables tiene
 

establecidas Agencias rorestales en La Uni6n, Usulutan, La He­
rradura y Metallo; y sub-agencias en Los Jiotes (La Uni6n),

Puerto Parada (Usulut5n) y Puerto El Triunfo (Usulutan).
 

Administraci6n de Puertos
 
Los Puertos son administrados por la Comisi6n Ejecutiva Por­

tuaria Aut6noma (C.E.P.A.).
 

Administraci6n de area turlstca
 
Las 'areas turlsticas y recreativas son do dos clases: (a)


Estatales; y (b) Privadar. Las primeras son lirectamente admi­
nistradas por el Instituto Salvadorefio de Tur.smo (I.S.T.U.).

En cuento a las segundas, sus propietarios las administran en­
marcados por las disposiciones legales pertinentes, cuya juris­
dicci6n le compete al I.S.T.U.
 

3.6. Infraestructura costera do 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 pals.

Dicha carretera tiene ramales pavimentados que se ccmur.:an con
 
los principales puertos y ciudades de la Zona Costera, lu mismo
 
sucede para el interior del pals.
 

Ferrocarriles
 
Las vlas principales de ferrocarriles se dirigen desde la ca­

pital a los puertos do Acajutla on el Occidente y Cutuco on el
 
Oriente. El sistema cuenta con 17 locomotoras Diesel, con una
 
capacidad de arrastve unitario do 850 TM. y con 3 locomotoras
 
de vapor con una capacidad de arrastre de 250 TM. por cada una.
 

Puertos y Transporte Harltimo
 
Los principales puertos del pals son luo de Acajutla, La Li­

bertad y Cutuco; existen adem5s el Puerto de El Triunfo y Puer­
to Parada, quo son de menor importancia. De acuerdo a datos de
 
Ferrocarriles Nacionales do T1 Salvador (FENADESAL), en 1975
 
el moviniento do carga registr6 los siguientes datos: (a) Puer­
to de Cutuco: 103,807 TM. de importaci6n y 131,7116 TM. do expor­
taci6n; y (b) Puerto do Acajutla: 1,278,453 TM. de importaci6n
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y 328,467 TM. de exportaci6n. El pergodo de mayor movimiento de
 
transport. en el afio corresponde al primer trimestre, debido al
 
primer trimestre, debido al volumen de productos de exportaci6n.
 

Telecomunicaciones
 

Existe una via de comunicaci6n marina, por medio del cable
 
submarino, ubicado en el Puerto de La Libertad. La infraestruc­
tura de Telecomunicaciones es administrada por la Administracin
 
Nacional de Telecomunicaciones (ANTEL) que es un Ente Aut6nomo
 
Gubernamental.
 

4. Caracterlsticas sociales y salubridad
 

4.1. Poblaci6n y asentamientos humanos
 

La Zona Costera concentra el 7.02% de la poblaci6n total del
 
pals con 249,597 personas distribuidas en 15 municipios. De es­
tos habitantes 12S,801 son del sexo masculino y 123,796 del fe­
monino. La densidad demogr5fica es de 70 habitantes por Km

2 .,
 
que es apreciablemente baja en relaci6n ai indicador general
 
del pals, que es de 200 habitantes por Km (Anexo 6). El Insti­
tuto Salvadorefio de Transformaci6n Agraria (ISTA) ha estableci­
do comunidades planificadas en la parte de la Costa en las si­
guientes Haciendds: El Encantado, Metallo, Bola de Monte, Shu­
tia, Obrajuelo, y San Antonio Potrerillos, con un ndmero apro­
ximado de 260, 200, 165, 85, 400 y 185 familias respectivamen­
te (1,195 familias en total).
 

4.2. Control de plagas
 

La Direcci6n General de Salud del Ministerio de Salud Pdbli­
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 adem5s de sus propios medios y esfuer­
zos, cuentan con la asesorla y en ocasiones con la intervenci6n
 
directa del Ministerio de Agricultura y Ganaderla.
 

5. Instituciones que tienen programas especficos
 
en la Zona Costera
 

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

- Dirccci6n General de Fecursos Naturales R:onovables, con Pro­
gramas de Conservaci6n y Desarrollo de los recursos naturales
 
Renovables, especialmente en los aspectos de Uso M61tiple de
 
los Recursos Midr5ulicos, Determinaci6n del Uso Potencial del
 
Suelo, Desarvollo Forestal y Ordenaci6n de Cuencas Hidrogrg­
ficas, Aprovechamiento de los Recursos Pesqueros, Ampliaci6n
 
y Mejoramiento del Servicio Hidrol6gico, Ampliaci6n y Mejora­
miento del Serviceo .Icteorol6 gico.
 

- Direcci6n General de Salud, con Programas de Control del Pa­
ludi smo.
 

- Comisi6n Ejecutiva Portuaria Aut6noma, con Programas de Imple­
mentaci6n y Administraci6n de Obras Portuarias y Ferrocarri­
leb.
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- El Ministerio de DefensA y Seguridad Publica, con el Progra­
ma de Vigilancia y Control Legal de los Recursos Marinos a
 
travs de la Marina Nacional.
 

- Centro de Estudios e Investigaciones Geot6cnicas, con Progra­
mas de Estudio de los Recursos Geol6gicos.


-
Instituto Salvador eflo de Turismo, con Programas de Administra­
ci6n, Control y Estudios de Avrovechamiento dbl Recurso Turls­
tico.
 

-
Ministerio de Economla, en Control para explotaci611 de recur­
sos pes~ueros y minerales, y Control de Calidades.
 

- Direccion General de Riego y Drenaje, con Programas de riego
 
y drenaje.
 

- Instituto Salvadorefio de Transformaci6rn Agraria, con Progra­
mas de desarrollo rural.
 

- Ministerio de Educaci6n, con el Programa de Bachillerato en
 
Navegaci6n y Pesca.
 

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

Los principales instrumentos juridicos que inciden en el de­
sarrollo de la Zona Costera son la Ley de Arrendamiento de Tie­
rras; Ley del Instituto de Transformaci6n Agraria (ISTA); Ley

Forestal; Ley de Caza y Pesca Maritimas; Ley de Rieo y Avena­
miento; Decreto de Regulaci6n de la Explotaci6n Salinera; Regla­
mento sobre Descarga de Desechos por los Barcos surtos en los
 
Puertos; y Ley del Instituto Salvadoreio de Turismo.
 

7. Problemas de la Zona Costera
 
Entre los principales problemas de la Zona Costera se desta­

can los siguientes: Las inundaciones peri6dicas; la contanina­
ci6n del recurso agua; el mal drenaje, erosi6n, alta salinidad,
 
y pedregosidad de los suelos; y los da5os ecol6gicos ocasiona­
dos por los riesgos desmedidos de productos qu~micos de alta
 
concentraci6n, tales como insecticidad y herbicidas.
 



1 ANEXO 


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

C U E N C A A R E A 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 

968 16.3 	 4.01!H. 	Entre Lempa-Grande de San Miguel 

I. 	Rio Grande de San Miguel 2.356 39.6 15.2
 
J. 	Goascorin y otros 2.241 27.7 1.0
 

T 0 T A L 	 10.077 153.0 30.5
 

FUENTE: 	Servicio de Hidrologia, Direcci6n General de Recursos Naturales Renovables, Minis­
terio de Agricultura y Ganaderia.
 

I/	Presenta las mejores condiciones hidrol6gicas en el pals, pero tiene limitaciones en su 
explotaci6n, por el peligro de introducci6n salina. 



C U E N C A S 


C. Entre Paz-Sonsonante 

D. Sonsonate 


E. Entre Sonsonate
 
y Jiboa 


F. Rio Jiboa 

G. Entre Jiboa-Lempa 

H. Entre Lempa-Grande


de San Miguel 


I. Rio Grande de
San Miguel 

J. Coascor~n y otros 


T 0 T A L 


ANEXO II
 
DISPONIBILIDADES EN LAS PRINCIPALES CUENCAS,
 

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

VOL. EST. 
 VOL. EST. 
 VOL. ANUAL CAUDAL CAUDAL
LLUVIOSA SECA EN 
 EN MILLO- PROMED. PROMED.
EN MILLO- MILLONES NES Mt 3 

EST. LLU- EST. SECA
NES DE Mt3 DE Mt 3 

VIOSA Mt3 /Seg.
 
Mt 3 /Seg.
 

309.7 
 44.6 354.3 19.5 
 2.8
529.3 
 111.7 
 641.0 
 33.3 
 7.1
 

643.5 
 92.8 
 731.3 
 40.5 
 5.9
130.0 
 39.2 169.2 
 8.2 
 2.5
260.1 
 40.8 300.2 16.4 
 2.6
 

420.1 
 94.7 514.9 
 26.5 
 6.1
 

1.021.3 
 299.4 1.250.7 
 64.4 14.7
823.9 
 57.7 881.6 
 51.6 
 3.7
 

4.137.9 
 710.9 4.848.8 
 260.4 
 45.4
 

FUENTE: 
Servicio de Hidrologla, Direcci6n General de Recursos Naturales Renovables, Minste­rio de Agricultura y Ganaderla.
 



A N E X 0 III
 
SITUACION DE LOS PROYECTOS DE RIEGO EN LA
 

ZONA COSTERA
 
REPUBLICA DE EL SALVADOR
 

PROYECTO Fuente Sistema Ha. a E S T U D I 0 S R E A L I Z A D 0 S
 
(1) 	de Su- de Rie- regar Agro- Agro- Hidro- Geo- Pre-Fac- Factibi­

minis- go (Miles econ6- ecol6- l6gico 16gi- tibili- lidad
 
tro de Ha.) micos gicos 	 cos dad
 

Rio Paz -	 Rios y (2)

El Rosario 	Pozos Gray. 5.0 + + +
 
Sonsonate -


Banderas Rios Gray. 3.9 + + +
 
Jiboa 	 Rios Gray. 9.0 - .- _ 
Bajo 
 -
Lempa 	 Rios Grav. 35.0 + + ' . 4 -

Usulutgn-

Vado 	Marin Pozos iGray. 10.0 - + . + -

Jecetal -
San Dioni­
sio Rios Gray. 7.0 + +--" . 

69.4
 

FUENTE: Direcci6n General de Riego y Drenaje - MAG. 
(1) Datos a 	1975
 
(2) Gray. = 	Gravedad
 

SIMBOLOGIA: 	+ Estudio Relizado
 
- Estudios sin realizar
 



:INISTERIO DE ECONOMIA 

A N E X 0 IVSecci6n Pesca y Caza Marltima CUADRO DE PRODUCCION DE CAMARON
San Salvador, El Salvador, C.A. 
 Y PESCADO, Y EXPORTACIONES CO-


RRESPONDIENTES AL PERIODO ENERO
 
A DICIEMBRE DE 1975
 

REPUBLICA DE EL SALVADOR, C.A.
 

- S P EC I E S c u P. E R C I AL E s PE5£5 CO p/ E!;!53;4CHSE BA C ~ CAFEC~LESC S BLANCO _0~SCPESES.CArE R030 CAMAROJC. TOTAL MEETI-- HARINA P7 £0a -CV A L 0 R E
Camyr~n y COLONES~i' DILARES ­
PLr[q - Cercnc, 

Enero 88.8 16.3 25.1 81.4 211.6 164.7 53.9 236.4 1,566,950 626,780 

Febrero 62.4 28.8 24.6 5.1 120.9 147.8 74.2 
 136.8 1,202,563 481,033
 
Mmrzo 
 61.5 20.6 41.1 
 10.4 133.6 109.7 27.8 
 119.6 1,20E,999 483,599
 
Abril 65.0 15.9 
 19.3 102.7 202.9 137.5 
 42.6 119.3 1,141,451 465,580
 
Mayo 48.0 22.1 
 33.6 174.0 277.7 125.4 5.8 
 175.8 1,344,107 537,642
 

3unlo 
 62.5 
 10.5 14.2 284.6 371.8 125.8 13.0 
 281.5 2,178,363 671,345
 
3u1io 55.8 
 t.3 55.9 393.6 514.6 95.4 
 10.4 328.9 2,263,439 905,375 
AgOato 65.0 9.3 53.9 335.2 463.4 101.7 30.4 
 366.6 2,547,037 1,018,814
 
SePtiembre 
 91.0 24.8 19.3 283.5 418.6 
 97.4 4.8 304.6 2,410,683 964,353 
Octubre 74.2 6.3 23.3 399.1 502.9 
 7B.4 6.9 359.4 3,212,699 1,285.079 
lovembre 102.2 12.5 11.3 362.0 488.0 114.2 16.2 412.2 3,101,973 1,240,709 
0le'b- 123.4 q.1 40.8 267.4 439.7 126.7 ,292 31.6 3.315.525 1.326.210
 
TOTtLES TM. 902,8 
 181.5 2, 1,22.7 )i .4 3,252.9 25499,055 10,197,27 

. Un. col.n e.u.,.2! . O.....O.cen.avos10.7 

1i/ Un col6n equivale a 0.40 centavos de d6lar. 



V 
PESCA ARTESANAL EN 1975
 

REPUBLICA DE EL SALVADOR, C.A. A N EX 


R U B R 0 


I. AGUAS SALIBRES
 

A. Cooperativas 


a) La Uni6n 

b) El Tamarindo 

c) El Triunfo 

d) La Libertad 

e) Acajutla 


B. Esteros y Bahlas 


T 0 T A L 


II. CUERPOS DE AGUAS CONTINENTALES
 
(Dulces)
 

a) Laguna El Jocotal 

b) Rio Lempa 


T 0 T A L 


VOLUMEN DE 

EXTRACCION 


T.M.
 

61.7 

277.1 

50.2 


358.0 

260.1 


1.007.1 


919.5 


1.926.6 


60.8 

30.1 


90.9 


V A L O R 

C 


104.817: 

250.701
 
33.559 


484.870­
387.595­

1.261.542 


1.933.421
 

3.194.963 


88.530
 
39.130
 

127.660 


V A L O'R
 
$ 

" ­

-

-

-

$ 1.277.985 

51.064
 

FUENTE: Servicio de Recursos Pesqueros, Direcci6n General de Recursos Naturales Renovables,
 
Ministerio de Agricultura y Ganaderia.
 



POBLACION DE LA ZONA COSTERA POR MUNICIPIOS A N E X 0 VI
 
EL SALVADOR, C.A.
 

MUNICIPIOS DE LA Z0NA COSTERA DE 
 0 B L A C I 0 N 
 T 0 T A L

EL SALVADOR
 

TOTAL 
 MASCULINO 
 FEMENINO
Santa Isabel Ishuatgn 
 6.763
La Libertad 3.499 
 3.264
18.064
San Juan Nonualco 9.205 
 8.8S9
12.944
San Rafael Obrajuelo 6.55
5.589
San Luis 6.389 
 2.798
4.887
Usulutn 2.487 
 2.400
46.421 
 22.670
JaqUilisco 23.751
 
San Dionislo 40.604 
 20.317
3.093 20.287
1.607 
 1.486
Concepci6n Batres
Puerto El Triunfo 
 12.004
12046.105 
 5.899
Lr El
La Una6n 7.268
33.653 3.671 3.597
16.971 
 16.682
Conchaua
Intipuc 
 20.763 
 10.867
6.897 9.896
Acajnutlo 3.540 
 3.357
28.659
Juacuar~n 14.679 
 13.980
1.988 
 1.003 
 985
 

T 0 T A L E S 
 249.597 
 125.801 
 123.796
 

FUENTE: :inisterio de Economia
 
Direcci6n General de Estadisticas y Censos

IV Censo !Nacional de Poblaci6n de 1971
 
Vol. 1
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HAITI
 

Emmanuel Garnier
 
Directeur General POche
 

Dept. Agriculture, Ressources Naturelle
 
D6veloppement Rural
 

Port au Prince
 

La R6publique d'Halti occupe le tiers de la partie
 
uest de l'Ile d'Hispagnola qu'elle partage avec la
 
.kpubliqueDominicaine. Elle eat situ6e entre Cuba et
 
lorto Rico selon lea paralleles 180 et 200 de latitude
 
iord, 710 et 740 de longitude ouest. Elle eat bornde par
 
''Oc~an Atlantique au nord, par la mer des Caraibes au
 
3ud, par le passage du vent a l'ouest, et a l'est par la
 
.publique Dominicaine.
 

CARACTERISTIQUES DES COTES
 

Lea cOtes haitiennes s tendant de la Baie de
 
Mancenille au cap St. Nicolas vers le nord, des PMdernales
 
au cap Tiburon vers le Bud, et le golfe de la Gonaive A
 
l'ouest, La zone littorale s'ftend sur 1 100 miles. Au
 
large des c~tes Be trouvent 3 grandes Iles dont la Tortue
 
au nord ouest, La Gonave A l'ouest et l'Ile A vache au
 
Bud. I1 en existe d'autres plus petites : Gde. Cayemite,
 
Grosse Caye. Les fonds de peche de iaible profondeur sont
 
rares; en gtneral des fonds de 100 brasses Be situent A une
 
faible distance des ctes. Vera le nord ae trouve une
 
ceinture de fonds plats, 3 A 5 miles de large, de
 
Fort Liberte I Port de Paix. A l'ouest de Port A Piment
 
ItPointe au diable, la zone Dame Marie Ru Cap Carcasse
 
offrent seulement des eaux peu profondea. Sur lea c~tes
 
sud, existent beaucoup de fond peu profonds, de trou Gros-

Pierre A la pointe Flamands.
 

Le long du littoral, on trouve de petites anses et
 
de petites baies qui sont des abris naturels pour lee
 
petits bateaux de p~che. En g~n~ral, la cOte eat A pic
 
avec de larges plages sablonneuses et graveleuses. Les zones
 
plates ne s'approfondissent que graduellement; elles passent
 
faqilement A 100 brasses. Parfois, la mer ae d~chalne et
 
gene les op6rations de p8che. Ce qui eat courant sur lea
 
cttes nord et sud.
 

CLIMAT
 

Les vents dominants soufflent du nord eat, de
 
d6cembre A avril; de l'est pour le reste du temps; ils ont
 
une velocitO de 12 noeuds de janvier a mars, et de
 
juillet a septembre. ls sont de 10 noeuds d'avril a juin,
 
et d'octobre A d6cembre. hous enregistrons parfois des
 
cyclones qui affectent serieusement lea regions cbtiOre
 
(Cayes, Anse a veau). La temp6rature et lea precipitations
 
sont va.riable, ttant donn6 la topographie accidentge du
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pays. Lea aliz6a apportent verb lea cotes 
un climat marin
plus 6quilibrb que celui des c6tes Bud et ouest ob la
temperature peut attelndre 900 et meme davantage en n'importe
quel mois de l'annte; 
elle peut 8tre de 100o au cours de
juillet et abut. Entre d6cembre et mars, on peut
enregistrer des intervalles frais accusant 600. 
 Au milieu
de l'6t6, la temp6rature moyenne peut atteindre 720 la nuit,
900 le jour Bur les cOtes ouest. Les points len plus
secs sont mole St. Nicolas. Gonaives et Tiburon qui
rejoivent Ir h 25 pouces prtcipitations annuelles. Les
mo a de dfcembre a mars cont lea plus secs Bur lea c6tes
ouest et sud. 
Sur lea cOtes nord, lea pluiec sont peu

abondantes.
 

COURANT OCEANIQUES
 

Les eaux sont ianluencbes consid~rablement par des
courants oc~aniques. 
 Vers le nord, une branche du courant
6quatorial nord passe a 20 mileA des cbtes 
se deplacant
est-ouest embrassant des profondeurs d'environ 2 400 brasses.
Ce courant 
charie peu de nourriture; 11 est cependant le
trajet des poissons migrateurs. Un autre courant suit
la direction Bud 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 6quatorial
nord; i1 suit la direction eat A travers lea Caraibes A
une vitesse de 0,5 A 0,7 noeud; 
il eat probablement un
autre passage ou route pour la migration des poissons.
mporte de sigiialer que lea eaux d'Haiti 
Ii
 

sont plut6t
pauvres en poisson par suite d'une carezice en sels nutritifs
indispensables au d~veloppement des planctons. 
 Les eaux
c8tidres sont claires et 
bleues, et lea remont6es d'eau
(upwelling) sont quasi nuls, ce 
qui explique la pauvret6 de
cette rtgion en sels nutritifs.
 

LA PECHE
 

Elle pr~sente un aspect artisanal; elle eat pratiqu~e
par 15 000 p~cheurs dont 2/3 sly adonr?nt entierement; le
reste partage sea activ.tts entre la pbche, l'agriculture
et le commerce. Les p~cheura s'eloignent A peine A
10 miles du rivage et utilisent des canots A rame et A
voile; ils pratiquent diverses mbthodes pLche 
P la ligne,
A la senne de plage, & la nasse, h la palangre. Les
embarcations utilises sont de fabrication locale, tra
bien faites mais necessitent quelques am~liorations telles
que amnagement de cales pour prot6ger la capture contre
l'ardeur du soleil; motorisation pour cr~er plus de
mouvement et faciliter lea recherchent relatives aux
 nouveau fonds de p~che, 
etc. Les pOcheurs actifs
travaillent environ 200 jours par an avec 
une moyenne de
capture d'environ 5# par sortie 
(lea fonds sont 6puiss;
les forts vents, lea mers demont~es genent lea op6rations

de pche).
 



ESPECES LES PLUS EXPLOITEES
 

Nome commune Familles Nome commune Families 

Saurel Carangidae Perroquet Scaridae 

Pagre Lutjanidae Becune Sphyraenidae 

Sardine Clupeidae Mulet Mugilidae 
Thazar Scombridae Merou Serranidae 

Grandeur Pomadacidae Requin Carcharhizddae 

Tautague Labridae Thon Thunnidae 

Langouste Paluniridae 

COMMERCIALISATION
 

La production nationale (4 800 T) eat tr4s au-dessou
 
des besoins nutritionnels de l'homme haitien. Au moment
 
au d~barquement, au port des clients arrivent en voiture,
 
A pied ou A dos d'animaux; ils s'approvisionnent soit pour

leur usage personnel, soit pour des fins commerciales.
 
Ii n'existe pas de vbritables marches aux poissons; le
 
produit est vendu 6tal6 avec d'autrea produits moins 
ptrissables; c'est un poisson sale qul est toujours de 
mauvaise qualit@ ttant donn6 l'humidit6 relative de l'air 
et lec conditions physicochimiques du eel local qui manque
de puret. II n'est pas superflu de mentionner qu'il
existe des entreprises sises A Port au Prince pr~poses A 
la ventp de poissons frais. C'eat un poisson tres cher, 
par suite du prix 6lev6 de l'6lectricit6 et de la 
manutention. 

QUELQUES ASPECTS DE NOTRE COMMERCE DE POISSON
 

AVEC L'EXTERIEUR
 

IMPORTATIONS
 

Articles Kilos Valeur
 

Poisson sald, stch6, fume 1.375.625 0-2.525.823.00
 

Crustacts, mollusques
 
frais 14.070 - 10.205.00
 

Conserves dc poisson 112.682 - 431.727.OO
 

1.502.377 0-2.967.755.O0
 

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

Articles Kilos Valeur 

Poissons 889 %- 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 0-2.495.730.00 

DEVELOPPEMENT DE LA PECHE FLUVIALE
 

L'6conomie nationale est eesentiellement agricole;

l'agriculture occupe 73% de la population et assure A
 
peine une production de subsistance; il en d~coule que

la malnutrition affecte 69% environ de la masse rurale,

lea petits enfants particulierement. Pour contrecarrer
 
l'effet d~sastreux de cette situation, le Gouvernement a
 
cr6 un Service de Pisciculture qui a pour objectif de
 
produire, de distribuer des alevins, de construire des
 
viviers pour lee familles paysannes, d'ensemencer toutes

lee pieces d'eau disponibles aussi que les rizieres. JOne
 
Station Piscicole sise a Damlen assure une production
 
moyenne annuelle de 100 000 alevins dont 60 000 carpillons

et 40 000 Tilapia Mosambica.
 

Le p~che fluviale est de trPs grande importance en
 
Haiti; elle fournit un poisson abondant, A bon march6;

elle vient au secours des enfants d'age pr~scolaire

sous-aliment6s. 
 Le niveau peu 6lev6 de !a consommation en
 
proteine a de grave cons~quences sur le dbveloppement

physique de la population rurale en particulier. Les cas
 
de mortalitt infantile accusent 140 a 200 pour 1 000 selon
 
lee regions. La sous- limentation en est la cause
 
principale.


Pour bien saisir le role sociotconomique de la pOche

fluviale en Haiti, nous soumettons le tableau ci-aprbs

relatif A la composition du r6gime alimentaire annuel
 
moyen en Haiti, en kilo, par habitant et par an.
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COMPOSITION DU REGIME ALIMENTAIRE
 

ANNUEL MOYEN EN HAITI
 

EN KILO, PAR HABITANT, PAR AN
 

ALIMENT 	 kg/hab/an
 

Cer~ales et d~rivds (bl, male, riz, etc.) 63.0 

Racines et tubercules (pomme de terre, maniocetc.) 69.4 

Sucre et sirop 66.8 

L6gumes 68.6 

Fruits (banane, mangue, avocat) 145.5 

Viande (boeuf, volaille, autres) 8.0 

0.9
Oeufs 


Poisson (frais et sale eec) 1.8
 

Lait, Fromage et d6riv6s 11.2
 

Mati~res grasses 6.6
 

Divers (clairin, rhum, caf6) 10.6
 

Source: 	 Alimentation et Nutrition en Haiti
 
par Evan Beghin et W. Foug~re
 

DEVELOPPEMENT DE LA PECHE MARITIME POUR L'AVENIR
 

Suivant le d~mographe Paul Moral, le cadre physique
 
d'Haiti accuse seulement 12 000 km2 de terre cultiv6e;
 
la population nationale (1975) est de 4 599 723 habitants.
 
On ddduit, ipso facto, que chaque km

2 doit pourrir
 
environ 400 personnes. Cette situation explique la chert6
 
des vivres our lee marches ruraux et urbains. En
 
cons6quence, paralltlement a la ptche fluviale, nous avons
 
integr6 un programme de peche maritime cOti re dane le
 
plan quinquennal de dtveloppement actuellement en vole
 
de planification en iati. 
En voici les points importants:
 

l-Dtnombrement de nos ptcheurs par arrondissement
 
2-Formation des cadres
 
3-Hecherches ocfanographiques (physiques, biologiques)
 
4-Formation de Coop~ratives de p~ches ou noyaux de
 

base pour le d6veloppement
 
5-Assistance technique sous diff6rentes formes
 
6-Mattriel de poohe moderne pour lee coopdrativee
 
motorisation, filets divers
 

7-Etablissement d'une usine de glace 6caille
 
8-Installation d'une usine pour fabriquer lee
 

nappes de filet
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9-Etablissment d'une saurisserie exp6rimentale
lO-Principes de r~glementation pour prot~ger lee
 
especes; les p~cheurs


ll-Questions de d~limitation des eaux te.-ritoriales

12-Crdation d'un systeme de creiit maritime
13-Am~liorations de la Station expdrimentale Piscicole
 

de Damien
 
L4-Extension intensive de la pisciculture
 

Ce programme va augmenter, dans une large mesure, la
production nationale et entralner, ipso facto, 
une baisse
des prix et 
une tendance A l'augmentation de la consommation
du poisson, malgrO le faible pouvoir d'achat de la masse
rurale (80% de la population). Nos pronostics se 
Justifient
A travers les pages qui suivent et qui mettent en relief
l'effet de la demographie sur la demande de poisson said
et sur la consommation annuelle de poisson 1971.
 

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

Population Consommation Consommation 

Annee 
en milliers 
d'habitants 

totale de 
poisson 

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 4RRONDISSEMENT EN 1971
 

Arrondissement 


Total du Pays 


Port au Prince 


Gonaives 


Hfinche 


Jtr6mie 


Jacmel 


Anse a veau 


Mole St. Nicolas 


Aquin 


St. Marc 


Belle Anse 


Port de Paix 


Dessalines 


Port Libert6 


Cayes 


Valliere 


Mirebalais 


L~ogane 


Lascahobas 


Marmelade 


Limbt 


Cap Haitien 


Borgne 


Super~icie 

en km 


27.700 


3.430 


1.870 


1.770 


1.540 


1.510 


1.240 


1.230 


1.220 


1.200 


1.100 


1.100 


1.000 


990 


970 


900 


850 


810 


790 


690 


650 


490 


280 


Population Habitagts 
par km 

44.599.723 156 

877.275 256
 

186.736 100
 

133.541 75
 

240.857 156
 

299.059 199
 

150.327 121
 

80.081 65
 

160.625 132
 

117.554 123
 

52.240 47
 

136.423 124
 

174.584 176
 

68.870 175
 

272.652 281
 

47.877 53
 

126.480 149
 

274.548 339
 

40.089 51
 

113.345 164
 

36.532 56
 

199.811 408
 

80.265 286
 

Source Institut Haitien de Statistiques
 
(Septembre 1971)
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ARRETE CREANT LE SERVICE DES PECHES
 

Moniteur No-101 4 Septembre 58
 

Article lr - Le Service des ptcheries est un Organisme

technique permanent relevant directement du Secr~taire
 
D'Etat de l'Agriculture, des Ressources naturelles et
 
du d~veloppement rural.
 

Article 2 - Cet Organisme a pour mission
 
1. De conseiller et d'assister lea p6cheurs professionnels
 
martimes haitiens et lea tleveur de poissons d'eau douce
 
tant du point de vue technique que du point de vue 6conomique

dans le but d'augmenter lea quantites de poissons captures.
 
2. D'encourager et d'organiser la distribution, la
 
consommation, la transformation et, en g6n~ral, l'ensemble
 
du commerce des produits de la mer et des eaux douces
 
pour assurer un developpement harmonieux de l'Industrie de
 
la P~che.
 
3. D'exercer un controle technique et comptable des activit~s
 
des entreprises commerciales individuelles, cooptratives ou
 
autres s'occupant soit de la capture, soit de la transfor­
mation, soit de la distribution, soit de l'exportation,

de l'importation du poisson et d'autres produits de la mer.
 
4. De conduire des travaux de recherches tendant A
 
am6liorer les conditions actuelles de la pbche en mer ou
 
en eaux douces et A mieux connaltre, en vue d'une
 
exploitation rati,)nnelle, la faune et la flore marines
 
et d'eau douce du pays et des r6gions avoisinantes.
 

Article 3 - Le Service des ptcheries ne peut en aucun cas 
partiquo a p@che a des fins commerciales; neanmoins, les 
poissons et autres animaux ou plantes captures ou 
recueillis au cours de sea explorations et recherches, 
seront Ocoul6s sur le marcht, et le produit des ventes 
sera, sous la responsabilitt du Directeur du service des 
Pecheries et de sea dltgu~s, gard6 dans le fonds de
 
roulement soumis au contrtle mensuel de la cours sup6rieure

des comptes, mentionn6 a l'Article 4 ce-dessous.
 

Article 4 - Le service des Pecheries recevra, cnaque ann6e,
 
sous rubrique separ6e, dane le cadre do budget de la
 
Secr6taire d'Etat de l'Agriculture, des ressources naturelles
 
et du d6veloppement rural, lea moyens financiers n6cessaires
 
pour lui permettre d'accomplir la mission qui lui est devolue
 
par l'articl 2 du present Arrete. En plus des frais de
 
fonctionnement il sern acord6 au Service der p@cheries un
 
fonds de roulement soumis aux reglt de la comptabilit6
 
commerciale dont le Directeur et sea Dblegu6s seront
 
personnellement responsables envers le Secrttaire d'Etat
 
de l'Agriculture, des Ressoirces iaturelles et du d~veloppe­
ment rural. Ce fonds de rouiement dont lea balances seront
 
reportes d'une ann6e fiscale f l'autre, sera soumis
 
6galement au contr6le de !a cou7s sup~rieure des comptes et
 
sera consacre exclusivement A l'achat et a la vente aux
 
p6cheurs, m~me 6 credit et long terme, au plus bas prix
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possible; du'mat~riel de p@che de maniere A produire les
 
mime rdsultats qu'un systeme de credit supervist. Ces
 
achats de materiels de ptche pourront 6tre effectuds par
 
commandes directe du Service des Peches, sans passer par
 
lee magasins de l'Etat, en raison du caract~re unique da
 
Service des Pecheries.
 

Article 5 - Le Service des Ptcheries comprend
 
1. Une Direction g~ndrale
 
2. Une section administrative
 
3. Une Section d'extension de la Pdche maritime
 
4. Une Section d'extension de la P@che en eau douce
 
5. Une Section d' conomie et de vente
 
6. Une Section de biologie
 

Article 6 - Le Directeur doit btre un Sp6cialiste diplom6
 
possedant, de notori6tt publique, une large exp~rience en
 
matiere de peche en mer et en eau douce. Il eat responsable
 
de toutes lea activit~s, quelle que soit leur nature, du
 
Service des P~cheries et rend compte de sa gestion
 
directement au Secr6taire d'Etat de l'Agriculture, des
 
ressources naturelles et du developpement rural. A cet
 
effet, il eat tenu de remettre au dit Secr6taire d'Etat
 
un rapport trimestriel sur lea activit~s du Service.
 

Article 7 - Sous reservd de l'approbation du Secr4taire
 
d'Etat de l'Agriculture des ressources naturelles et du
 
d6veloppement rural qul leur donnera force ex~cutoire, le
 
Directeur du Service des Ptcheries eat autoris6 & prendre
 
des mesures interieures pour assurer la bonne march6 de
 
l'organisation.
 

Article 8 - Le present arrlt6 sera publi6, ex4cut6 A la
 
diligence du Secretaire d'Etat de l'Agriculture, des
 
ressources naturelles et du developpement rural. Donn6
 
au Palais National A Port au Prince, le 20 aoQt 1958,
 
an 155eme de l'Independance.
 

Par le Pr6sident : Dr. Francois Duvalier
 

Le Secretaire d'Etat de l'Agriculture des
 
ressources naturelles, du developpement rural
 

Henri Marc Charles
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Introducci6n
 

El presente trabajo tiene por objeto dar a conocer las prin­
cipales caracterlsticas generales del pass 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 harg es­
pecial enfasis en las consecuencias desastrozas, para la econo­
m~a nacional, producida por el Hurac5n Fifl, ocurrido a media­
dos de septiembre de 1974, cuyo impacto negativo proyectarg sue
 
efectos durante muchos afios.
 

Honduras es un pals tropical, con una superficie de 112.088
 
Km2 , situado en el centro de la America Central, entre los
 
16021 y 12058' Latitud Norte y los 83010' y 89021' Longitud Oes­
te del Meridiano de GREENWICH. Tiene fronteras con tres de los
 
cuatro restantes palses del grea y cuenta con costas en el AtlAn­
tico y el Pacifico. Limita al Norte con el Mar Caribe o de Las
 
Antillas en una extensi6n 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 topografla es montafiosa con numerosos intermontancs dis­
tribuidos en todo el territorio. Los mhs importantes son: los
 
de Sula, Lean y El Aguan en la Zona Norte; la temperatura en las
 
costas varla entre 73 y 86 F; con una precipitacion media anual
 
de 2.200 millmetros aproximadamente, tiene una poblaci6n de
 
2.592,000 habitantes, posee 'na tasa de crecimiento poblacional
 
de 3.4% con un Producto Nacional Bruto (PNB) en 1975 de 991.850
 
millones de d6lares a precios corrientes. La moneda del pals es
 
el lempira (L. 2.00 = U.S. $ 1.00).
 

El pals presenta en sus aspectos econ6micos y sociales las
 
caracterlsticas t~picas de un pals poco desarrollado, de esca­
sa participaci6n industrial en la formaci6n de su Producto Na­
cional Bruto, fundamentalmente dependiente de la exportaci6n 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 Atl5ntico con una extensi6n de 683.3 Km., y la costa
 
Sur de 162.2 Km., 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 m5s importante por su mejor acondicionamiento es Puerto
 
Cort~s, le siguien en importancia La Ceiba y Tela, por tales
 
puertos se realizan las exportaciones de banano, cafg, maderas
 

L.~. . 4-J - .! , 
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y otros productos.
 

1.1. Suelos
 
Loq suelos de la Costa Norte son de origen aluvional, de ma­teriales hum~feros o de descomposici6n organica, depositadas en
la superficie pr6ximas a los rlos, y que han sido conducidas
 por las aguas; 
esta regi6n cuenta con valles importantes ccrno
el Valle de Sula y el Valle del Agun, los cuales son irriados
 

por los rlos Ula y Chamelec6n el primero y por el rlo Aguan el

segundo.


El Valle de Sula sc encuentra limitado por cadenas montaflo­sas, 
que han sufrido una fuerte desforestaci6n, lo cual ha pro­
ducido una baja compactaci6n do los suelos.
 

1.2. P~rdidas Osacionadas por el lfurau5n Fif!
 
Seg~n el Consejo Superior do Planificaci6n Econ6mica, los
principales dafios reflejaron on la
se p6rdida dc cerca de 10,000
vidas humanas, con una cifra quo elev6 a casi
so 1140,000 damni­ficados, los cuales en su 
mayorla perdieron todas sus pertonen­

cias.
 
Ademas de lo anterior, el mayor impacto 
se concentr6 en 2l
sector agr~cola, dada la importancia de cste 
on la estructura

productiva de Honduras su repercusi6n negativa perdurar5 .,.ran­
te varios afios. 

Las principales p~rdidas fueron en la actividad bananera, es­timandose que alcanzaron un 20% do la producci6n dc 1974 y al­rededor de 50% 
del volumen esperado para 1975, 
lo que traducido
 a divisas significa una 
p6rdida de 113.0 millones do d6lares
durante 1974 y 1975. Adem5s de las nprdidas de producci6n, la

actividad sufri6 cuantiosos dafios 
en las instalaciones fisicas,
tales 
como canales do riego, cableado, drenajes, centros de a­copio, caminos y vias f6rreas; asimismo se ha generado un fuer­te desempleo pues la actividad bananera en la 
fuente m5s imDor­
tante de empleo en el pals.


Las p6rdidas 
en malz y arroz fuoron casi totales produciendo
un d6ficit en el abastecimiento, do aproximadamente 50 
mil tone­
ladas de malz y do 
10 mil do arroz.
 

Las existencias do ganado fueron reducidas 
en alrededor do
60.000 cabezas quo adicionado a los daios sufridos 
en los Dasti­zales y lugares do 
estancia ha producido graves perjuicios a la
 
producci6n do came y leche.
 

En resumen, pude decirse quo 
los dafios totales alcanzaron
 
un monto do 899 millones do 
lempiras (U.S. $ 450 millones), co­rrespondiendo un 31% de este valor a las p6rdidas on el stockdo capital y el '1% restante al valor corriente de ia producci6n,
durante los afios 
1974-75 solamente.
 

1.3. Importancia Ecol 6 gica de las Zonas Costeras 
Como se ha sefialado, la zona m5s importante do costa, est5 on la Zona Norte, por su extensi6n, actividad econ6mica y con­

centraci6n do poblaci6n; como consecuoncia de ello, es en esta
 area on donde los disturbios ecol 6
gicos son mls relevantes. Los
efectos producidos en los hosques or la desforcstaci6n estimu­lada por la producci6n inaderera y la quema de 
las mazas arboreas,
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tanto por la actividad agricola, Como por el descuido negligen4
 
te de la poblaci6n, han producido un cuadro quo favorece las i"
 
nundaciones, por la alteraci6n del ciclo de las precipitacioneu
 
ast como tambign por la r~pida saturaci6n de los suelos de baja
 
compactaci6n, que orgina grandes pfrdidas del suelo ffrtil.
 

Algunos expertos han sefialado que los rios de la Zona Horte
 
presentan un perfil de cauce muy acentuado en las cabeceras,
 
con una consecuente elevaci6n en los cauces de la desembocadura,
 
lo que obstruye un vertido eficiente de los elevados voldmenes
 
de agua que originan en las crecientes.
 

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

1.4. Normas de calidad de las aguas
 

Como todo pais en fase de desarrollo inicial, se adopta la
 
actitud de buscar primero loB elementos de subsistencia, no im­
porta cual sea su calidad, por ello en Honduras la mayoria de
 
los proyectos de agua potable destinados a satisfacer las nece­
sidades de una poblaci n 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 sera concluido en junio de
 
1976, que suministrarg 4.5 millones de galones de agua, para
 
surtir la poblaci6n de Te ucigalpa la capital del pals (300.000
 
habitantes), que procesarR el agua, para garantizar un produc­
to verdaderamente potable.
 

Otros sistemas utilizan el m6todo de adicionar cloro (Cl) a
 
las aguas, sin embargo, los anglisis realizados en laboratorios
 
dan a conocer que con frecuencia no se obtiene un producto que
 
responda a las normaB sanitarias.
 

La deficiencia de los sistemas de tratamiento de las aguas,
 
frecuentemente contaminadas, por las poblaciones aledaflas a los
 
rios, y el vertido de desechos agricolas e industriales, son
 
causales frecuentes de variadas enfermedades, de la muerte do
 
la fauna acuatica, como ocurri6 recientente en el Lago de Yo­
joa, el 4 de febrero del presente aflo, en donde una gran canti­
dad de peces aparecieron muertos, posiblemente, por la presen­
cia de ars~nico, depositado para actividades mineras.
 

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

Tabla de valores normales para agua potable
 

Calidad Bacteriol6gica
 

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

Caracterfsticas Fsicas
 

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

Turbidez = 
5 unidades
 
Color 
 = 15 unidades
 
Umbral Odor~fico = 3 imidades
 

Caractergsticas Quimicas
 
Las siguientes substancias quImicas no deben estar presentes
en el agua potable a concentraciones superiores de las sefiala­

das aquf:
 

Subtancias Concentraci6n en 

Mg/L 


Aquil Benceno 
Sulfanato ( A B S) 0.5 
Ars~nico (A S) 0.01 

Zinc (Zn) 5 
Cloro (CI) 250 

Cobre (Cu) I 

Carbono Extra­
cloroformo 0.2 
Cianuro (Cn) 0.01 

Fenoles 0.001 
Hierro (Fe) 0.3 
Manganeso (Mn) 0.5 

Nitratos (NO3) 45 
Sulfatos (SO) 250 

S61idos disucltos 500 

Flour
 
en o C. Concentraci6n
 

en Mg/l
 

Promedio
 
Anual de
tempera­
turas mg­
ximas del
aire 0 C.
 

10 - 12 1.2
 
12 - 14 1.1
 
14 - 17 1.0
 

18 - 21 0.9
 

22 - 25 0.8
 
26 - 32 0.7
 

Segfin datos termomftri­
cos durante 5 afios como
 
minimo.
 

La presencia de las siguientes substancias o concentraciones

superiores a las anotadas darg motivo a que no 
sean permitidas
 
para el consumo.
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Substancias MgsiL
 

Arsfnico (As) 0.05
 
Bario (Ba) 1.0
 
Codmio (Cd) 0.01
 
Cromo Hexavalente (crt

6) 0.05
 
Cianuro (Cn) 0.2
 
Plomo (Pb) 0.05
 
Plata (ag) 0.01
 
Selenio (Se) 0.05
 

En la zona en que hay exceso
Nota: 

de nitratos en el agua por
 
encima de la concentraci

6n
 
anotadas, el p~blico deberl
 
estar advertido de los peli­
gros de usarla en la alImen­
taci6n infantil
 

II. Recursos y usos de la Zona Costera
 

La Zona Norte es la de mayor desarrollo industrial del pals,
 

debido a la mayor disponibilidad de tierras cultivables, y a la
 

ffcil vinculaci
6 n con los mercados externos. Por ello, la acti­

vidad bananera se desarrolla en los Departamentos de Cortfs,
 
Atlgntida, Yoro y Col6n.
 

La Costa Norte esta constituida por los Departamentos que
 
disponen de mayor cantidad de tierras llanas como se puede ver
 

en el siguiente cuadro:
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Cuadro de Disponibilidades de Tierras Llanas en Honduras
 

(Hect~reas)
 

Departamentos 
-xtensif6n Superficial en Km2.

Montanas % Llanos y % Total Carreteras 
Valles Existentes 

rmvancisco 
Atlhintida 
Ool~n 

Moraz~n 6.722.0 
2.525.2 
6.274.2 

64.6 
59.4 
24.6 

1.223.7 
1.726.0 

19.630.0 

15.4 
40.A 
75.4 

7.q46.2 
4.251.2 
0.874.8 

633 
241 CN 
316 Cl 

Comayagua 3.949.3 76.0 1.247.1 24.0 5.196.4 344 
Copin 2.597.6 81.1 605.4 18.9 3.103.0 237 
Cort6a 933.1 23.6 3.020.9 76.4 3.954.0 469 CN 
Choluteca 2.109.7 50.1 2.101.3 49.3 4.211.0 400 CS 
El Paralso 5.752.8 79.7 1.4f'.3 20.3 7.218.1 562 
Gracias a Dios 6.274.2 24.6 19.63u.0 75.4 16.630.0 133 
IntibucS 
Islas de la Bahla 

2.734.3 
230.4 

89.0 
88.4 

337.9 
30.2 

11.0 
11.6 

3.072.2 
260.6 

277 
20 

La Paz 
Lempira 

2.060.3 
3.955.1 

80.4 
92.2 

270.3 
334.6 

11.6 
7.8 

2.330.6 
4.289.7 

212 
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 Brbara 
Valle 

3.463.1 
276.9 

67.7 
17.7 

3.652.2 
1.287.7 

32.3 
82.3 

5.115.3 
1.564.6 

476 
186 CS 

Yoro 5.073.1 63.9 2.066.1 36.1 7.939.2 398 CN 

Totales 71.337.3 63.6 40.750.7 36.4 112.008.0 6.136 

2.1. Asentamientos Campesinos
 
El Estado de Honduras ha reconocido la necesidad de realizar 

una distribuci6n m5s justa de los medio productivos, especial­
mentt 
del suelo agrfcola, de cuya explotaci6n directa vive m~s
 
del 70% de la poblaci6n.


En su exposici6n al pueblo hondurefio, del I de enero de 1974,

el Jefe de Estado dijo: "3/4 partes de la poblaci6n campesina,

solamente tienen un poco m5s de la d~cima parte de toda el grea

apta para cultivo. Esto contrasta con la extensi6n quo ocupan

las grandes fincas que representan menos del 1% del total y qua

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 Peforma Agraria, m5s de 12.000

familias, asentadas sobre una extensi6n quo supera las 60.000
 
manzanas, como se puede ver on el jiguiente cuadro:
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No. Asen- Areas No. 
Departamento tamientos Manzanas Famlias 

ZONA NORTE 

Cortfs (67 9,027 2,020 
AtlAntida 52 7,159 1,641 
Yoro 73 10,999 2,520 
Col6n 30 18,686 1,048 
Islas 1 87 15 

Totales 223 45,958 7,244 

ZONA.SUR
 

Valle 19 2,085 686 
Cholutecd 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 nqturales de suministro como lluvia, es por ello
 
que la regularidad de la producci6n agropecuaria, se ve muy
 
afectada cuando escasean las precipitaciones.
 

En segundo lugar, se encuentran las fuentes superficiales,
 
para toda clase de usos. Le sipen las fuentes subterrineas cu­
yo uso va en aumePto. La distribuci6n de las precipitaciones re­
vela a 1o lairgo del afio una marcada estacionalidad, en los pe­
riodos mrs 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, hidrogr~ficamente considerada,
 
Honduras comprende dos sistemas o vertientes, la del Atlintico
 
que cubre un 83% del pais y la del Pacifico que se extiende en
 
el 17.0% restante.
 

El siguiente cuadro muestra la extensi6n de las cuencas.
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Extensi6n de la Cuenca
Nombre del Rlo 
 en Km2 (apraximados)
 

VERTIENTE NORTE
 
Ulda 
 21,564.13

Aguan 
 10,845.88

Patuca 
 24,685.67
 
Tinto 7,238.07

Chamelec6n (no estS limitado
 

por no tener es­
taciones hidro­
mfitricas)
 

VERTIENTE SUR
 
Choluteca 
 7,034.77

Nacaome 
 2,531.06

Goascorgn y

Lempa 
 (no estgn limitados
 

por encontrarse sus
 
limites en discusi6n
 
en El Salvador)
 

El uso del riego estg concentrado en los Departamentos de
Cortfs, Yoro y Atlgntida, destinado al riego del banano en una
extensi6n de 32,000 Has. Le siguen en importancia, el destina­do al cultivo de cafia de az6car, en los Departamentos de Cortes,
Santa Bgrbara y Choluteca, que cubre una extensi6n de 14,000 Has.
 

2.3. Recursos Martiymos de Honduras
 
Dado el interns que tiene el Estado de Honduras de promover
el desarrollo de las actividades del sector pesquero, 
se ha con­siderado oportuno hacer algunas referencias a los recursos ale­daflos a las costas hondurefas, asl como a las actividades pro­ductivas que se realizan en base a los mismos.
En Honduras el recurso marino mns 
importante bajo explotaci6n,
estS constituido por el camar6n, que alcanza una producci6n a­nual de 3lrededor de 5.0 millones de libras anuales. Investiga­ciones realizadas por la FAO entre abril y octubre de 1971, 
es­tablecen que los dos mejores terrenos de arrastre, de topogra­fla llana, de pendiente suave y de amplia superficie, se encuen­tran al noroeste de Honduras, entre 82005' W, 2.100 millas cua­dradas, a 4sto hay que adicionar, dos g
reas que se ubican al
Norte del pass y tienen superficies de 350 y 400 millas cuadra­

das.
 
Seg6n la opini6n de los expertos de la AO, 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

http:2,531.06
http:7,034.77
http:7,238.07
http:24,685.67
http:10,845.88
http:21,564.13
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quiere de un promedio diario de 600 libras de camar6n (350 li­
bras de cola) entero, para que la operaci~n sea rentable.
 

La pesca de langosta, estl adquiriendo cada vez mfs importan­
cia, en 1975 alcanz6 la cantidad de 1.500.000 libras.
 

2.3.1. Pesca Industrial
 

Actualmente estfn operando en el pats siete empresas en el
 
mar Atlgntico, dedic~ndose a la captura del camar6n, langosta
 
y finalmente pescado, el producto principal es el camar6n, si­
guiendo por su orden los demls.
 

La pesca del camar6n 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 dias por viaje. La cap­
tura de la langosta se hac tilizando trampas o nasas.
 

La flota pesquera en el "clgntico estg compuesta por 126 bar­
cos en operaci6n, habiendo un registro de tonelaje por barco que
 
oscila entre 40-150 TM. de Registro Bruto.
 

Producci6n de Camar6n en los 6ltimos 5 aflos
 

Afio Producci6n lbs. Barcos aplicados Promed. prod. por barco
 

1971 4,373.000 71 59,094
 
1972 4,708.000 86 54,744
 
1973 4,308.000 90 47,867
 
1974 3,960.000 123 32,195
 
1975+ 1,536.537 126 12,202+4
 

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

+ Hasta 	el mes de agosto
 
j 	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 est! en un grado inci­
piente en su desarrollo. Los pescadores realizan su captuia en
 
aguas protegidas, o muy cerca de la playa, casi todos usas pe­
quefios botes movidos por remos y velas y en pocos casos son mo­
tores fuer de borda.
 

Los pescadores artesanales estgn considerados en tres catego­
r~as: permanentes, parciales y ocasionales, las que sumas alre­
dedor de 3,000 entre la zona del Atl~ntico y del Pacifico, la
 
captura realizada ?or este grupo para el afio de 1974 se eatim6
 
en 797 toneladas metricas, incluyendo pescado, moluscos y crus­
t~ceos.
 

2.4. Acuicultuv'a
 

En los 5itimos afios ha surgido un alto grado de interes por
 
los proyectos de acuicultura, tanto por parte del Gobiurno como
 
por el Sector Privado.
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2.4.1. Sea Farms de Honduras, S.A. de C.V.
 
Localizaci6n : Punta Rat6n, Departamento de Choluteca
 

(frente al Golfo de Fonseca).

Inversi6n : Asciende a .7 millones de d6lares, es­

peran cultivar 2,000 hectfreas con una producci6n anual de
 
250,000 libras.
 

Objetivos 
 : Cultivo de camar6n de mar su comercia­
lizaci6n.
 

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 tenido el 4xito esperado, es­
pecialmente por li dificultad que han encontrado en combatir al­
gunas enfermedades en los camaroncillos.
 

2.4.2. Aqua Finca de Camarones
 
Localizaci6n Omonita, Departamento de Cortgs

Inversi6n Segdn estudio econ6mico esperan culti­

var on 865 hect~reas y lograr una producci6n anual de 3 millo­
nes de libras, la inversi6n programada asciende a 6 millones de
 
d6lares. Actualmente, mientras se define la situaci6n, estgn

produciendo 10,000 libras al mes, la cual exportan a Estados
 
Unidos de Norteam4rica.
 

Objetivos : Cultivo de camarones de rfo para la
 
comercializaci6n.
 

Estado del Proyecto : Esta empresa tiene aproximadamente 3

afios de estar dedicada a la investigaci6n del cultivo de cama­
rones de rio y asegura haber tenido buenos resultados. Actual­
mente estg negociando con las autoridades gubernamentales algu­
nos aspectos especfficos como ser el grea de terreno que nece­
sitan, lo cual sobrepasa los lmites sefialados por la Ley Agra­
ria.
 

2.4.3. 	Laboratorio de Investigaci6n en el Golfo de Fonseca
 
Localizaci6n San Lorenzo, Departamento de Valle
 
Objetivos Realizar investigaciones sobre el cul­

tivo de algunas e-,.-ies principalmente camar6n de rio, de mar,
 
tortugas, mejillLnies, ostras y curiles.
 

Estado del Proy cto : Las investigaciones m5s avanzddas han

sido en camar6n de r~o MACROBRACHIJUM AMERICANO. Este laboratorio
 
tiene una capacidad de producci6n de 300,000 camarones hasta
 
una edad de tres (3) meses, despugs 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 Sxito, actual­
mente se estg entrando a la segunda etapa o sea trdsladarlos a
 
los estanques.


En los proyectos aculcolas el Gobierno cuenta con la Asisten­
cia Tgenica de la Repdblica de China Nacionalista.
 

2.411..Proyecto Las Pelonas
 
Localizaci6n Anapala, Departamento de Valle
 
Objetivos Aplicar los resultados e las investi­

gaciones del laboratorio de San Lorenzo. Estableccr un criade­
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 construido tres estanques de
 

una hect~rea cada uno, falta la construcci~n de un estanque mfs
 
de la misma dimensi6n. Se espera depositar los camaroncitos de
 
mar alrededor del mes de julio. La producci6n anual para el con­
sumo directo que se espera lograr en los cuatro estanques es de
 
4,000 Kg.
 

2.14.5. Centro Experimental La Lujosa
 

Localizaci6n B Yms. al este de Choluteca
 
Objetivos Cultivo combinado de camarones y pea­

cado. Se pretende que sirva como modelo piloto en la Zona Sur.
 
Elevar el nivel alimenticio de la poblaci6n.
 

Estado del Proyecto : Se estfn construyendo 14 estanques Cot, 
un area de 75x50 -ts. cada uno, los cuales seran abastecidos do 
especimenes del Laboratorio de San Lorenzo. 

2.4.6. Proyecto El Picacho
 
Localizaci6n Cerro El Picacho, Tegucigalpa D.C.
 
Objetivo Vivero de peces para fomrentar el culti­

vo de esta especie en todo el pals.
 
Estado del Proyecto : Este proyecto tiene 20 afios, durante
 

todo este tiempo se han obsequiado espec~menes a personas que
 
poseen estanques y que desean reproducir peces en ellas. En los
 
dos 51timos afios se le estA dando un manejo m5s cientifico a
 
fin de nue las investigaciones permitan ].ograr un mejor aprove­
chamiento de esta fuente.
 

2.4.7. Proyecto Jesds de Otoro
 

Localizaci6n Valle de Jes~s de Otoro, Departamento
 
de Intibucg
 

Objetivos Crear una fuente alimenticia en bene­
ficio Ce la comunidad, brindar una educaci6n t4cnica y prictica
 
y j6venes de las escuelas, clubes y demos organizaciones exis­
tentes e integrar el proyecto de piscicultura con facilidades
 
recreativas. Este proyecto consistirA en cria de peces de ayes
 
y cerdos, cultivo de hortalizas de arroz y siembra de Arboles
 
frutales y coniferas.
 

Estado del Proyecto : Se est~n construyendo 9 estanques de
 
75x5S metros cada uno y debemos reconocer que la lentitud de la
 
administraci6n p~blica ha impedido concluir estas obras.
 

2.5. Exploraci6n y explotaci6n de minerales
 

Pr&cticamente la explotaci6n minera en las zonas costeras
 
costeras de Honduras no existe. 7e realizan algunas explotacio­
nes sobre posibles yacimientos de petr6leo, frente a la parte
 
nororiental de la Costa Horte, sin que hasta el momento se ha­
yan publicado los resultados de tales exploraciones.
 

2.6. Administraci6n forestal
 

El 10 de enero de 1974, el Estado de Honduras emiti6 el De­
creto NQ 103 nacionalizando los bosques y reservando la comercia­
lizaci6n de la madera, a la Corporaci6n Hondurefia de Desarrollo
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Forestal (CO!!DEFOR), organzaci6n ser-aut6nona 1
 ue fue creada
 
mediante el mismo Decreto.
 

Actual: nte la Administraci6n, cuenta con personal distribui­do en las greas do mayor relevancia en la actividad maderer,i,
en 
la Zona Norte so 	cuenta con el siguiente personal.
 

Z o n a Ingenie- Peritos Das6-
ros Fo- Foresta- nomos 
restales les 

Bachille- Personal 
res Fores- de 
tales Campo 

Nor-Occidental 2 13 1 5 25 
(comprende los 
Departamentos 
de Cortes, 
Atlfntida, 
Col6n y Santa 
Bgrbara) 

Total : 46 

2.7. Turismo
 
La oferta turistica est5 constituida por sitios naturales,
museos y las manifestaciones culturales hist 6ricas, folklore,
 

etc.
 
Las playas representan Inq .tracrtvos turlsticos mits 
impor­tantes dentro de los sitios naturales, las m~s impnrtantes son:Islas de la Bahia, Tornal)4 y Punta Sal (Torna-al), Tela, Truji­llo y Cabo do Honduras, por su dimensi6n, calidad de arena,transparencia de las aguas, protecci6n y paisajes, han sido con­sideradas come "de la m.s alta jerarquia internacional".
 
La Arqueolopa Colonial ha proporcionado valiosos aportes,
en motives turisticos entre ellos 
se encuentra: El 	Fuerte de
San Fernando de Omoa y las Ruinas de una 
Fortaleza en Trujillo,


todos ellos on la Costa del Atlantico o Costa Norte.

Actualmente so 
cuenta con el siguiente nmero de hoteles en
 

la Costa Norte:
 

Lugar 	 N1mero do
 
Hoteles
 

Tela 
 2
 
La Ceiba 
 6
 
San Pedro Sula 9 
Cortes 1
 
Trujillo 1
 
Islas de la Bahfa 17
 

T o t a 1 	 36
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2.8. Caninos y Ferrocarriles
 

2.8.1. Caminos
 

Durante los dltimos diez afos, se han desarrollado significa­
tivos esfuerzos, para lograr acrecentar la red carretera de Hon­
duras, el siguiente cuadro muestra las caracterlsticas del pals.
 

Carreteras 	 Km.
 

Asfaltadas 1,240
 
Transitables en todo
 
tiempo 3,400
 
Transitables en verano 1,490
 

T o t a 1 6,136
 

NOTA: 	Este dato es actualizado
 
diciembre de 1974
 

2.8.2 	Ferrocarriles
 

La mayor parte de la red ferroviaria ha pertenecido a las
 
dos companfas bananeras que operan en la Costa Norte, la Standard
 
Fruit Co., y la Tela Rail Road Co., las cuales en conjunto te­
n'an la propiedad de un 80% de la red total.
 

Recientemente el Estad' de Honduras se hizo cargo, de los
 
muelles y ferrocarriles que perteneclan a las compaifias banane­
ras, con lo cual el ferrocarril del Estado alcanz6 1,030 Km. en­
tre ramales y l~neas troncales.
 

III. Marco institucional y reglamentario de la ordenaci
6n
 

de la Zoua Costera
 

Actualmente el proyccto m5s importante relativo a la reuni6n
 
de informaci6n y a su analisis, lo constituye el Proyecto Catas­
tro Nacioanal que desde aproximadamente 2 aFios se vicne ajecu­
tando en Honduras, mediante Convenio 522T-024 entre el Gobierno
 
de Honduras y la Agencia Inter:;acional de Desarrollo del Gobier­
no de los Estados Unidos.
 

Los costos del proyecto se atienden mediante un pr~stamo de
 
seis millones de d6lares proporcionados por AID, 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
 

5reas problema. Espec~ficamente, el Componente del Registro de
 
Propiedad asistirS al Gobierno en la emision de tftulos saneados
 
(u otra evidencia de derechos, por ejemplo, una escritura que
 
date de la ralz del T~tulo Confiable), para poder estabilizar
 
la situaci6n de derechos de la tierra en Honduras y establecer
 
la base t6cnica de la Reforma Agraria. El componente de Adminis­
traci6n 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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rg la informaci6n b9sica esencial que permitir5 a la Oficina de
Planificaci6n del Sector Agr~cola, recientemente creado, planeAr
apropiadamente y llevar a cabo sus programas de desarrollo agrf­
cola.
 

En la ejecuci6n del proyecto se realizan las actividades que

a continuaci6n se enumeran:
 

a) Fotograflas agreas

b) Identificaci6n de 11mites de propiedad

c) Procesos cartogr~ficos

d) Procesamiento autom5tico de datos
 

Avance del Proyecto:

Se ha realizado en m's de diez Departamentos las prioridades


establecidas; son los siguientes:
 

1. Cort6s 
 5. El Parafso
 
2. Yoro 6. Francisco Moraz~n
 
3. Atlgntida 7. Comayagua

4. Olancho 
 8. Santa Bgrbara
 

Es un proyecto de 66,000 Km2 incluyendo el Proyecto Demostra­tivo 71.8 mil Km2 . El resto de Departamentos se cubrirgn con

fondos del Gobierno de Honduras.
 

Dependiendo de la misma Direcci6n estS el Proyecto de Desa­rrollo Integral de La Mosquitia, en donde se 
tomargn fotograffas
 
agreas.


En vista de la magnitud de los desastres originados, especial­
mente en la Zona Norte por el Huracn riff, se han venido reali­zando una serie de acciones encaminadas a la econstrucci6n de
carreteras, ferrocarriles y puentes, 
en donde participan varias

Agencias Internacionales como AID y el BID.
Presentan especial interns el mejoramiento de los causales

de los rfos, labor que se realiza actualmente con fondos presu­
puestarios nacionales.
 

3.1. Formulaci6n de Leyes y Reglamentos
 
Durante el afio de 1975 
se comenz6 a elaborar la Ley de Ecolo­gia, de la cual a continuaci6n damos un breve resumen:
 
El Anteproyecto de Ley de Protecci6n del Medio Ambiente tie­ne por objeto, lograr el mejoramiento, restauraci6n y prserva­

ci6n del medio ambiente, este anteproyocto pretende regular
la conducta humana individual o colectiva y la actividad de la

Administraci6n Pdblica y Privada.


Son objeto de regulaci6n, control y prohibici6n los contami­nantes que 
en forma directa o indirecta produzcan contaminaci6n
 o degradaci6n del medio ambiente, ya scan causados por activi­dades industriales, agr~colas, agro-industriales, comerciales,
servicios pcblicos, asentamientos humanos y otros.

El anteproyecto consta de diez capitulos, dividisos en cin­

cuenta y siete artlculos.
 
En el primero se describen los objetivos de la Ley.
En el capltulo segundo, se refiere a las dispos ciones gene­rales y en el se 
definen los conceptos esenciales que servir~n
 para la interprotaci6n de los artfculos subsiguientes; asimismo
 se 
establecen lazos de cooperaci6n con otras instituciones.

El tercer capitulo, comprende la acci6n educativa b~sica que
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emprendera para la mejor comprensi6n de la problem~tica ambien­
tal.
 

El cuarto cap~tulo, trata de las investigaciones que en el
 
campo de la protecci6n del medio ambiente se consideran indis­
pensables y de los incentivos que el Estado brindari a las em­
presas para la importaci6n de tecnologia descontaminante.
 

Los cap~tulos cinco, seis y siete, establecen todas las re­
glas para el control, prevenci6n y la eliminaci~n de la contami.
 
naci6n de aguas, suelo y aire.
 

Los capftulos ocho y nueve se refieren al procedimiento que
 
se seguira en las inspecciones; y la forma en que sergn sancio­
nados los infractorec de la Ley.
 

El 5ltimo cap~tulo incluye las disposiciones generales.
 



135
 

COUNTRY MONOGRAPH INDIA
 

S.K. Comal
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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 flows emanating from volcanic
 
eruptions at the close of the Creataceous period. Over the
 
Deccan Plateau the flow strata have remained nearly, horizon­0 
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 degree of disintegration. Where disintegration is 

complete, the material becomes a homogeneous stiff yellow 
ciay.AThe discovery of t submerged forest during the con­

striaction of Prince's lock 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-

Joinin . hills and flat islands. Some hills attain a height 
of 300 to 1100 In and are backed by the Western 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 	 ind Colaba. These now form a single island separated 

from the mainland by the Ulhas River and Basso in Creek to 

the north and by Thana Creek an,1 Bombay Barbour to the east. 

Communicatiot with the mainland is provided by a number of 

road and rail bridges. In effect, Bombay has become a penin­

sula, 1I5km 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 tihe diversification of 
trade and production and to the rapid growth of other major 
ports. 

rhe harbour approach is from the south-west. As one 

tUPAE BLANK
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proceeds up the harhour, the mainland to the east i'sdominated by the hills of Karantje, although higher hills liebehind. Bombay city lies to the wt.,t, tile ha;-bnur being some8 km in width at this point. Mhe southern section ofwaterfront extends 7 km from Prougs Ieef Lighlithouse 
Its 

throughColaba to the heart of the city, which i the are; of' theold Bombay Port. Many fine piublic buildinis can be seen frontthe harbour, and the citv presents a fasci nating skyline. Anaval dockyard now occupies tile original site of the Bombaydock. Immediately to the north and covering a waterfront lengthof nearly 8 kni, are the main commercial port facilities,
comprising the docks and bunders.
 

Further up the harbour to tile north-east 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 east of ButcherIsland, is of considerable 
historical and 
cultural interest,
containing the famous Caves which were carved out of solidrock. A quarry on the isiand supplied much of the rock fut tie,recent docks expansion programme. Pir Pau is t km N of ButcherIsland to the south of Trombay with Trombay Hill behind,
commanding 
 the northern part of the harbour. The old bulkoil berth ai. Pir Pau iS at the northern extremity of tileharhour' s deep water. East of Pir 'au are the wide mo0otths of"two large tidal creeks: Painvel Creek rinnilnog as for as l'anvel
20 km E of Pir Pau, and Ihana Czerk which connects wit h the
Ulhas River 26 km N of Pir P'au. 

the fi ne natural harbour made deve lopnt-'t inevitable,ant] the Bombay Port Trust. celebrated its Cetntenary in 1973.Facilities for import and export inspired tile birth of tradeand commercial centres hesides industries, stimulating, in
turn, the growth of the surrounding 
 areas. 

Population in Bomhav increased in tune with the growthof the port, being less than half a million at the time theport trust was 
formed and rising 
to about six million at the

last (1971) Census. 

This led, of course, to an inevitable shortage of space,congestion in traffic, and evidence of pollution of the en­vironment. It has become necessary to expand the developmentof tile coastal area so as to spread the activity over a widerzone and to contain ecologiaal disturbances. 

Resources and Uses of the Coastal Area 

Apart from 
nature's endorsement as an 
excellent gateway
to commence, the area is a trummi ng zone of human settlementwith a busy network of roads and railways. Despite this, thereis much to attract the tourist i.nd plenty of scope sightseengand for other forms of recreation. 
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A fishing harbour exists, and this is being developed
 
further. The function of a fishing harbour is to provide
 
facilities for the landing, pro,-essing and dispatch of fish,
 
the priparation of fishing vessels for sea and the provision
 
of a sheltered area in bad weather for the fishing fleet.
 
Facilities such as slipways and workshops (for the repair
 
and maintenance of vessels), fish markets, packing halls,
 
ice plants, cold storage, fish processing plants and areas
 
for drying and maintenance of note are also necessary. The
 
provision of sufficient 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/year per metre of 
cilay. 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. 

rhese points are based on the advice of consulting 
engineers to the Bombay Port Trust, and they reflect the
 
methodical scrutinty that precede all aspects of development 
requiring capital expenditure. 

lPecent exploratory oil drilling activity has identified
 
promising oil-bearing structures, known as Bombay High. Off­
shore oil 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, cial,
 
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 Elephant. 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 
prohings and borings have shown that it would be possible 
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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cast side of Elephanta could be economicallv maintained. 

rhe present proposals contained in the Bombay MunicipalCorporation's Development Plan are to reserve Elephanta Island as a nature reserve and tourist attraction. Provided that
sufficient space is resevered on the east side of the Islandto meet 
possible long-term needs of the port, this would
 appear to 
be the best policy. Improvement of tile facilities
for landing from lauinchtes is advisable, particularly
sophisticated craft such as hydrofoils are introduced. 

Nhava and Slheva were origioaliN islands, but Sheva isnow connected to the mainland. The connection of Nhava
made by poldering an 
was
 

area of some 6OO hectares of mud flats
and draining them for growing rice. This was succesful formany years, but the bunds have been breached in recent yearsand access is now by hoat. Sheva is connected by a narrowroad across the mud flats which have been extensively
developed as salt pans. The present road is only suitablefor light traffic. Between Nhava and Sheve is a shallow creekmuch of which dries atout low water. The creek is used by
country craft carrying salt 
 and by fisharmen. 

The close proximity of the Panvel-Uran railway to theElephanta Deep makes major port development of Sheva and Nhavaattractive. Extensive topographical surve\.s, probings and
borings have been carried out 
over a large area so that a
wide variety of possible schemes could be compared illsufficient detail. A new part city is planned, and it ishoped that this will draw away sonte g',vwtl 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 polltition levels are kept within
 
tolerable limits.
 

Except for tanker dumpi.jig, 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 thatthe city has grow on westtihe side of' the harbour, where itcal discharge most of its sewage and other effluents seaward;

the areas on the east side of the 
harbour are, by contrast,

relatively undeveloped.
 

Port Trust Iuo.es, framed tinder tihe Bomhav Port Trust
Act, forbid the di.0charge of oil or water 
mixed with oil inthe harbour. Punishin-rit may b a fine up to Up. 5(J(/- and payment of any reasonable expense incurred ill removing theoil. Those rules provide a basis for controlling oil spillage

but it would lbe advisob Fe to increase the naximum fine andto make arrangements for re.g lar 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 frout LNJ
 
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 mostfrom 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 planned to include a 
refinery, petrochemicals, steelworks, shipbuilding, fishing 
and many other industries. Provision could also be made for 
free trade zonns. An industrial estate at Trombay, served by 
lighters from Sheva and from the existing docks, would also 
be attractive to many industries. 

Institutional and regulatory framework for coastal area
 
development
 

rhe 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:
 

"i. 	 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 the following:­

(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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will be determined hv 	ma, 1 nc use of inform­
ation already available whi-ch will 
be supple­
mented and analysed, as necessarv, so that
 
the planning will be balanced and 
firmly based
 
on anticipated requirements and the phasing

of the capital development will be 
so
 
arranged as 
not 	to be wasteful.
 

(ii) Engineering investigption
 

In 	order to make the best 
use 	of the natural
 
features of the harbour for the future develop­
ment projects, comparative studies of diffe­
bnt 	locations will have to be carried out. 
To 	provide data 
for such studies, all neces­
sary investigations, including the following,
 
will be carried out:­

(a) 	Geographical surveys, including hydro­
logical surveys and test 
borings.
 

(b) 	Wave and current recordings in selected 
areas of the harbour. 

(c) 	Model tests to determine the effects of 
scour 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:­
(a) 	Collection of data 
oin existing traffic and available In­

formation on various 
commodities;
 

(b) 	Discussions with 
a wide 'range of authorities and users
 
interested in 
various facets of port development to obtain
 
their views and further information;
 

(c) 	Detailed topographical stirvev 
in 	 the Nhava/Shevn/Elephan­
ta 	area;
 

d) 	Marine surveys and sounding- and supervision of boring
 
and probing rontracts;
 

(e) 	Wave observations, 
cuirrent measurements, siltation
 
observations and recording of berthing velocities at the 
marine oil. terminal; 

(f) 	Supervision of and assistance with the hydratulic model 
studies carried out by CMPIS Khadakwasla; 

(g) 	Traffic census at the dock gates and survey of the rail
 
approaches;
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i) 	Assisting, by membership or the Steering Committees, with
 
the Haharnshtra Regional Transport Survey and the Study
 
Group of the Maharashtra Economic Development Council.
 

'heoretical 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 and 
predictions of future traffic; 

(c) Analysis of the economics of using different sized vessels, 
partlcular. o r transport of bulk cargoes; 

(d) Analysis of a wide variety of different methods of 
handling future port traffic; 

(e) 	Studies of trends in development of ships and of cargo
 
h-nndling; 

(f) Analysis of statistics, traffic records, traffic carried,
 
etc.
 

It is clear that a very thorough fundamental investi­
gation was carried out before initial recommendations were
 
formulated. A number of specialists were associated with
 
particular aspects of the study. Discussions were hold with
 
many organisations. 

Te report of' the consulting engineers was considered 
b3 the Bombay Port Tr-ist, who subsequently made some modi­

fications to the texts when making their recommendations to 
the Govt. of India. Tihe Ministry of Shipping and Transport, 
which is the admnistrative Dept. of the Govt. to approve 

such schemes, is having detailed consultations with the 

Planning Conuitission, the Ministry of Finance etc. The State 

Govt. of Maharashtra, which is responsible for the develop­

ment of tie area oxcept for the port proper, is also 
consuilted on var Lims aspects. These measures ensure a 

coordinated approach. [ihe aim is to see that the development 

should yield the "g.reatest good to the greatest number". 

It will be interesting 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. 
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INDONESIA
 

Aprilani Soegiarto
 
Director, iiational Institute of Oceanology
 

Akuarium, Sundakelapa
 
P.U. Box 580, Jakarta Barat
 

1NTRODUCT IO1 

The Indonesian archipelago has over 61,000 km of
 
coastlines, probably one of the longest in the world.
 
since coastal vonec provide resources that are of great ­

importance to the majority of people in Indonesia, it 
is only natural that we devote considerable attention and
 
efforts in developing and trying to manage the coastal
 
zonesA large proportion of the Indonesian population live
 

in or adjacent to the coastal zones. Population pressures
 
combined with demands for multiple uses of coastal 

- such as urbanization, industrialization, 
shipping harbours, power plants, recreation, fisheries 

- result in conflicts 

resources 


ant aquacultare, nature conservation 
the impact of human societyof interests. In addition, 


with its tecnnological manipulations has almost always been
 
accompanied by undesirable effects. However, since changes
 
nre inevitable, it is necessary to develop the best means
 

that they will have the least possible impact
to ensure 

and that ecological principles are closely followed in
 
their implementation. 

Ttie following is a short overview of the Indonesian
 
coastal zones, their resources, the problems, the plan 
for development and management.
 

THE PHYSICAL ENVIRONMMENT OF 1IDONESIA 

The physical environment of Indonesia is unique.
 
Geographically, it is located between two continents,
 
Asia and At.stralia, and two oceans, the Pacific and the
 

Indian Ocean. The archipelago in situated between 940E
 
and 1410E and between 4°N and 110S. It consists of 

Among25,667 	islands of which only 6,044 have names. 

these, 	only 994 islands are inhabited (Mugroho, 1967). 

Two-thirds of the Indonesian archipelago is covered
 
It is a very complex system of waterways.with waters. 

asically, it consists of the broad shallow Sunda 
and 

Shelf in 

the west and LSahul Shelf in the east, separated 
intertwined by deep seas and deep trenches.
 

14ecause of its geographic location, the Indonesian 
archipelago is strongly governed by monsoon-type climate. 

monsoon lasts from about DecemberGenerally, the northwest 
to February and the east monsoon from June to August. The
 

rest of the year represents the transition periods from
 

the west to the east monsoon (March-4i.y) and back from the
 

east to the west monsoon (September-Novenber). During the
 

r 
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norinwest monsoon the 
wind blows eastward and causes heavy

railnfall throughout most of the 
Indonesian archipelago.

Rainfalls 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 I;ea brings
tne low salinity water into the western part of the
jea, whict) is surrounded Java
 

by these three islands, and 
pusres the nigher salinity water eastward. With the onseto:' the soutneast monsoon, these salinity arelow waters
Iransported back westward and into the West Java andSouth 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 maximal westward penetration.
 

THE COASTAL RbSO1JhCiS
 

FISHEhlE
 

The indonesian coastal zones are very important in
terms 
of artisanal fisheries, which comprise almost 90%
of the local fishery production in indonesia. 
 The following
' ,Le shows tne data on the aquatic environment of Indonesia,
;--re t'isneries nave been developen or could potentially
 
:. ,ieveiopeu.
 

Table I 

Data on the Indonesian Aquatic Environment
 
(after Soegiarto, 1975)
 

2
'[erritorial waters 6,850,000 xm
 
(12-mile limit)
 

Continental shelf 
 km2,000,0002
 

(up to 
200 m depth)
 

Length of coastlines 
 61,147 km
 
Tidal forests 1,000,000 ha
 
(mostly mangrove)
 
Swamp forests 
 14,500,000 na
 
Inland open waters 
 13,700,000 ha
 
Brackish water ponds 
 182,000 ha
 
Freshwater ponds 
 40,000 ha
 
Ricefield mix culture 
 78,000 ha
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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 catch 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 NATLRAL 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. Uurrently about 20% of the
 
production is derived from offshore wells.
 

In recent years many reserves of natural gas were
 
also discovered. Some fields have been producing and
 
exporting to Japan and the United States as LNG. Others
 
are still in the developmental/construution 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 2.5%. A major portion of them live in the coastal
 
zones. 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 ecosystes
 

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 programmes
 
are located in coastal areas.
 



Table 2: 
 Fisheries Production in Indonesia, 1960-1970
 

(after Soegiarto, 1975)
 

1960 1961 1962 
 1963 19641 1965 1966 1967 1968 
 1969 1970
 

Production
 
(1.000 tons)
 
Marine 412 
 525 538 546 590 
 661 721 790 
 722 785 802

Inland 347 385 375 
 396 1110 370 400"-465 -450 1429 
 447

Total 759 
 910 913 932 1,000 1,031 1,121 1,255 .1,172 1,214 1,249
 

Index
 
(1960 100)
 
Sarine 
 100 127 130 132 143 
 160 175 182 
 175 190 195
inland 100 111 
 108 111 118 
 107 115 134 
 130 127 129
 
Tctal 100 120 120 122 131 
 138 148 165 
 154 159 163
 

Composition
(%)
 

Marine 54 
 58 57 57 
 59 64 .65 63 62 68 
 66
Inland 46 
 42 43 43 41 36 35 37 38 32 34
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AGRICULTURAL DEVELOPMENTS (INCLUDING AQUACLLTURE)
 

Due to the high increase in population, the Indonesian
 
Government has established extensive agricultural
 
programmes. P'or 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.
 

HAR BOOR AN]) S;EA THANSPORTATION INFHASTRJCTURE 

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.
 

INDLJSTRIAL ESTATES
 

Taking into account easier accessibility, more and
 
more industrial estates are using coastal zones as their
 
sites. Examples can be mentioned here: Pulan Gadung in
 
the 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. Aa an islands nation,
 
beaches and the coastal regions are the logical and
 
attractive choices 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 being 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. However, 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
 
- siltation 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. Consequently, 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 syctem and capacity for different
 
uses varies. Realizing the complexity and the urgency of
 
the problems, and to generate interest in an integrated
 
planning and management rf 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 esearch
 
Program of the Bogor Agriculture Univertity. The symposium
 
was entitled "Ecological Approaches to the Coastal Zone 
Management." Three meetings were hel.] in the last six 
months. The first meeting was held at 
the bandung Institute
 
of Technology (26 and 27 Junuary 1976); the second meeting
 
was held at the Bogor Agriculture University
 
(29 and 31 March 1976), and the third and last meeting
 
was held on 24 and 25 May 1976 in Jacarta. Varticipants
 
of the symposia were experts in various fields and
 
representatives of many agencies, research institutions,
 
and universities.
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In the meeting 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 ecosystem - 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
 

ecosystem 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 mnsnagement, 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 onit. 

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
tions, set of criteria for the coastal zone management
 
unit and the guidelines, when suitably expanded from their
 
present skeletal forms, should be useful in the continuing
 
effort to develop ecological approach- for regional
 
development.
 

A FEW UNSOLVED PROBLEMS 

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 etrategies
 
of coastal zone planning and management can be established
 
and implemented.
 

In the planning process we have the Nation-l Planning
 
Doard at the national level, the Local Planning Board at
 
the provincial level, and the Bureau of Planning at the
 
ministerial/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 before implementation all major
 
developments should have an environment impact assessment.
 

In managing the natural resources Indonesia possesses
 
basic guidance. Chapter 33 of our Constitutioh, for
 
example states:
 

"Land and waterme under State jurisdiction and the
 
resources they contain should be utilized as much as
 
possible for the people's benefit and prosperity."
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On the natural resources exploitation, our Supreme
 
People's Council has established the following 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 study 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. There 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
 
coastal small holders who are likely to be 
 the group most 
sensitive 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. Tile strategies must be focused, yet comprehen­
sive, extending into regulation of both upland and
 
offshore root causes of coastal problems and bringing

co-ordination to existing programmes in the coastal zone.


The basic characteristic of multiI]e interacting

agencies and specialized interest groups setting policy

and management cannot he changed. The development of
 
specialized coastal management. agencies (e.g., patterned
after the concept of water basin projects or authorities)

is not likely to be successful except for certain clearly

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 management strategies? Is the authority

to be split among the existing agencies, having sectoral 
Interests in the coastal zone? )houild it lie with
 
local-level planning authorities? Is there a need for a
 
committee at the national level which 
 can evaluate strategies
suggest standards and otherwiae 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 problems and questions
could get some satisfying answers during the course of 
discussion in the Interregional Seminar on Development
and Management of Resources of Coastal Areas.
 

PARTING REMARKS
 

May I take this opportunity to express my sincere 
gratitude and appreciation to the Ocean Economics and 
Technology Office of the Jnited Nations and the German 
Foundation for International Development 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 Coastal Areas.
 

I(EFEHENCES
 

Anonymous, 1974. Coastal zone pollution In Indonesia,
 

with emphasis on oil. A reconnaissance survey.
 
Workshops held in Jacarta, 21 to 24 August 1973. The
 

Smithsonian institute and the Indonesian Petroleum
 

Institute, Part I. Joint Study Report, 70 pp.,
 
Appendices.
 

the Workshop on Artisanal
Anonymous, 1974. Report on 

Fisheries Development in Indonesia. Jacarta, 4 to 7
 
March 1970, 30 pp.
 

idanson, A.J., 1976. An ecological basis for coastal zone
 

management in tropical areas. Paper presented at the
 

First Meeting of the Symposium on the Ecological
 
Approaches of Coastal Zone Management. Bandung,
 

Indonesia, 26 and 27 March 1976, 28 pp.
 

Hanson, A.J., 1976. Returning to the question of coastal
 

zone management strategies. Paper presented at the
 

Third Meeting of the Symposium on the Ecological
 

Approaches of Coastal Zone Management, Jacarta, 24 and 25
 

May 1976, F3pp.
 
Nugroho, 1967. Indonesia - facts and figures. Bureau of
 

Central Statistics, 608 pp.
 
human activities upon
Soegiarto, Aprilanl, 1973. Impact on 


coastal environment in Indonesia. In: B. Monten (Ed.):
 

Pacific Science :;pecial Symposium in Marine Sciences.
 
December 1973. Symposium Papers,lll-ll3
dong Kong, H to 14 


resources in Indonesia,
Soegiarto, Aprilani, 1975. Aquatic 

their problems and management. Paper presented in the
 

Symposium on Energy, Resources and the Environment,
 

Jacarta, 25 to 28 February 1975, 10 pp.
 
The state of pollution in the
Soegiarto, Aprilani, 1975. 


Paper presented at the
coastal envirolnment of Indonesia. 

13th Pacific Science Congress, Vancouver, Canada,
 

18 to 28 August 1975, 18 pp., Appendices.
 
General information on the
Soegiarto, Aprilani, 1976. 


Symposium on Ecological Approaches of Coastal Zone
 

Management, Bandung, 26 and 27 January 1976,
 
8 pp (available only in Indonesian).
 

The status of marine pollution
Soegiarto, Aprilani, 1976. 

in Indonesia. Paper prepared for the IOC/FAO/UNEP
 

International Workshop on Marine Pollution in East
 

Asian Waters, Penang, Malaysia, 7 to 13 April 1976,
 

20 pp., Appendices.
 



153
 

IRAN
 

Rahim Ettehad 
Sous-Directeur A l'Organisation du Plan et du Budget 
Bureau des Ressources Haturelles et de l'Environnement 

bftiment Central Ch. 538 

INTRODUCTION
 

2

L'lran s'etend sur une superficie de 164 500 km entre
 

250,40' A 390,40' de latitude nord et 440 A 63',30' de
 
longitude est.
 

En raison de sa situation geographique et topographique
 
particullre l'Iran fait partie des zones arides ou semi
 
arldes du globe terrestre.
 

Le plateau central iranien qui rassemble la majeure
 
partie des plaines du pays et bordt par l'Elborz au nord
 
et le :,agros a l'ouest. Ces deux chatries montagneuses
 
emp~chent la p~n~tration des fronts humides venant du nord
 
et de l'ouest, et expliquent qu'une partie trts importante
 
des precipitations du pays se concentrent a leurs piedmonts.
 

LES (ARACTLINjTIQUES DE LA ZONE COTIEHE CASPIENNE 

La mer Caspienne borde le territoire iranien sur plus 
de '100 km. 

2
 
Deux provinces, d'une superficie totale de 62 074 km ,
 

constituent cette zone c6tiOre, stparte du plateau central 
du pays par la chaine de l'Elborz dont 1'altitude atteint 
4 000 m. La largeur de cette plaine c6tibre varne de 
6 A 90 km. Elle est 6troite dana la partie ouest ob des 
montagnes couvertes de fortts surplombant la mer, constituent
 
un tr~s beau paysage.
 

La perte moyenne des plaines c6tifres varie de 2 h 5%. 
Dans ces plaines on distingue la zone des dtpts quaternaires 
g~neralement cultivte, et leu versants septentrionaux de 
I'Llborz qui dominent et qui sont couverts de fordts. 

Le climat de la zone cOtitre de la caspienne eat de
 
type m~diterran6en temp~r6 avec un taux d'humidit6 6lev6.
 
,'orlgine de cette humidite elev6 eat, bien entendu,
 
la presence de la mer elle-mtme, mals aussi les courants
 
d'air humide venant de la M1diterran~e et m~me de 1'oc6an
 
Atlantique. La temptrature moyenne du mois le plus chaud
 
est de 250C et celle du mois le plus froid 7°C. La 
temperature augmente quand on se dirige vers l'est; la 
temperature maximale absolue eat d'environ 35o0 A l'ouest; 
elle eut de 430 C a l'est. L'humidit6 de l'air eat toujours 
sup6rieure a 60%. Les pr~cipitationa moyennes annuelles 
varient de 1 200 mm - 1 800 mm A l'ouest A 600 mm - 1 000 mm
 
h l'est.
 

Les nombreux cours d'eau p~rennes et les nappes
 
souterraines constituent leo ressources en eau de la region.
 
La qualit6 de ces eaux pose peu de probltmes en particulier
 
pour son utilisation dans l'agriculture. Cependant le
 
deversement des 6gouts domestiques et des d~chets industriels
 

Lla " ,' 7I-- 9 LA" . ' 
L. " wi &" ' ) ." ",l= '-tIMi' 
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dans lea :ours d'eaux, -ree par"endruit une pollu':on 
importante de ceux-ci. i'0.coulement soiterrain des ni:eZ 
salbes verv lea nappes d'eau douce I proximiitr imeidiate 
de la mer diminuant la capacitL de celle-ci oreasionne
 
des difficultes quant a leur utilisation. 

En raison de i'existence d'une bonne couverture
 
veg~tale sur presque tous les bassins versants, les d(MAts 
produit par lea crues, sauf cas exceptionnels, tie sont
 
jamais trLs importants. 

La mer caspienne esl one mer ferme; sort niveau, 
malgre les apports .1 partir dii territoire iranien ou 
celul de Pi;!{:L (apport important par la Volga), eat en 
bals.ac. ;a d@gradat on de la qkjalit6 des eaux de la 
caspienne est causte ces dernitres anin6es par le dpverse­
ment des 6gouts domestiques et des eaux rtsiduaires 
industrielles l ,i gronomIlques venant de. territoires des 
deux pays riverains. L'explouilation dL pbtrole dans le 
nord de !a caspienne menee par le gouvernement de l'URSS, 
eat une source de pollution non negligeable.


La fragilite' de l'quilibre ec'ologique 'e la mer 
caspienne a attir l'attention deft gouvernements de l'Iran
 
et de l'I'ESS qul ont la sauvegarde de cette mer et de son 
environnement.
 

Environ ;,5 millions d'habitantt vivenl a;r len 
zones c6tiere:; iraniennes d(i sud de liacasplenne, soit 
A pe prts 10,, de la population totale du pays5 Lba 
densite y eat de l'ordre de 60 habitants au kin'. 
L'accroitiaement important du nombre des residences seconddres 
dans rette zone, ajoute a l'augmentation reguli~re du
 
nombre des touristes et vacanciers conduit I une certaine
 
pression de l'espace.
 

UTILISATION DES RESSOURCES
 

On tire annuellement, environ 5 000 tonnea de poisson
 
de ]a caspienne, one augmentation jusqu' 7 000 tonnes a
 
6td prevue pour l'an prochain. bl'utilisation de l'eau
 
et du sol par l'agriculture dans lea zones -btieres se
 
fait de facon Intensive. La superficie actuellement
 
cultiv~e (irrigu6e) est de l'ordre de 616 000 ha. Lea
 
eaux d'irrigation provlennent des eaux de surface auxquelles
 
s'adjoignent dans la region eat des eaux souterraines.
 

En deho's de l'utilisation den couro d'eau non
 
r~gularisda, il y a une dizaine d'annees que deux barrages
 
reservoirs regularisent un volume de lordre de
 
3 230 m pour l'irrigation et la production d'lnergie
 
hydrotlectrique.
 

Lea principales cultures de la region sont. le rlz,
 
le ths et l'olive a l'ouest, le coton et le b16 aiVest.
 
89% du riz, 65% du coton et la majeure partie des agrumes
 
produits dans le pays, proviennent de la zone cOtiere.
 

Lea for@ts de la rdgion montagneiisc de la zone caspiene
 
ont une stuperficie de 3,4 millions d'nectares. 48%A de
 
ces for~ts sont de type oensc, lea 52m restant 6tant
 
constitu6s de bois plus ou moins detruits. Le volume
 



annuellement exploitable eat d'environ 4 millions do
 

metres cubes. Une superficie de l'ordre de 2 millions
 

d'hectares eat consacr~e A des pftturages qui sont le
 

mailleurs du pays.
 
Les projets dejA mis en oeuvre pour l'exploitation
 

et la sauvegarde des forets de cette zone 
couvrent ,,-e
 

superficie tie450 000 ha., l'objectiv a atteindre 6tant
 

de 650 000 ha.
 
Lea zones cOtleres de la caspienne en raison de
 

l'existence de plaines en pente douce, du climat doux
 

et de paysages naturels tres agr~ables, attirent chaque
 

annee un nombre tres elevt de vacanclers et de voyageurs. 

Dana le but d'attirer et d'inttreaser davantage de touristes 

on a cree I parrs naturels d'une superficie totale de
 

4 200 ha.
 
Les zones cOtires de la caoplenne possedent 1 450 km
 

de route asphaltte 
et 2 060 km de chausste non asphalt~e. 
Des projets permettant l'extension de ces voles sort en 

cours. La liaison entre is capitale et cette zone eat
 
ferr~e et 4 routes asphaltdee. Dana
ausur~e par une voje 


cette zone, un seul port se consacre au transport maritime
 

en relation avec l'dnion Sovietique.
 
11 n'existe pas d'activitts minieres importantes dana 

liaregion. Les industries (d6veloppeessur le littoral 

Jf la cacpienne sont essentiellement des Industries 

allmentaires ('71%du total du pays) et textile (9%du total). 

LES 	CARACTERISTIQUE, DES ZONES COTIERES DU GOLFE
 

PEHSIQUE ET DE LA MER D'OMAN
 

La partie sud de l'Iran eat bordde par le golfe
 

persique et par la mer d'Oman. 
 La longueur des cotes y
 

eat 	de plus de 2 500 km. Cette zone littorale comprend
 

une 	partie des quatre provinces sud du pays. D'un point
 

de vue gtographlque on distingue trois r6gions tr6s
 

differentes :
 
- Lea none 
 d'altitude qui s'dtendent parallblement
 

I la mer. Ellea sont dtpourvues de couverture vdgetale
 

importante. il n'existe pas non plus de glaciers
 

6tendus ni de precipitations importantes, en consequence
 

de cours d'eaux pdrennes sauf a l'ixtr6mit6
il n y a pas 

ouest de la r~gion.
 

- Lea plaines et mort-terrains qui se trouvent entre
 
La largeur de
lea 	zones montagneuses et le bord de mer. 


plaiies varient entre quelques kilometres et 100 km.
 res 

Les 	zones proches de l'embouchure des cours d'eau sont
 

g~n~ralement marecageuses.
 
Du point de vue g~ologique lea terrains cbtiers sont
 

de formation tertlaire. Dana certaines regions la remont6e
 

de nombreux dOmes de sel d'origine cambrienne A la surface
 

du sol eat a l'origine d'une salure de ces terrains. Lea
 

cours d'eau superficilel passant par ces zones se 
salent
 

et ne peuvent plus etre utilis6s. Les sole des plaines,
 

dans lea zones non-saldes, sont argileux de texture fine.
 

Dana lea pidmonts on passe A des depOts sablo-argileux de
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texture grossiere. les sols dans les zones ou ils sont
 
aptes a l'agriculture, sont souvent attaquds par l'rosion.
 

- Les tles du golfe percique sont en general dispos~es

parall~lement a la ct-; plus de 20, parmi celles-ci
 
appartiennent a l'lran; leur situation natirelle 
est
 
semblable A celle de la zone cOtiere.
 

Les zones c6tieres du golfe persique ont 
un climat
 
trts chaud, ii est chaud et numide en bordure et au fur
 
et A mesure qu'on s'6loigne de la mner ii devient plus sec.

La temperature maximale den mois les plus cnauds depasse

mt%.r,( La temperature moyenne mensuelle du mois le

plus rnaud est environ 30 A 3I5oC el celle du mois le plus

froid est de ]8 A 20(C.


La moyenne den prtcipitations annuellts varie d'un
 
point a 'autre de la cote entre JU0 mm A U)00 mm. 
 141
perilode de precipitation est trPsm courte. hes ressources 
en eau de ce.- zones ;ont limitpes tan. der poin3 de vue
 
quantitatif iue qI:alitati f. La salinitt eaijx vient
de;
essentiellemen* dii passage de colles-ci A travers der, zones 
saIees. r~n raison de la concentration des pr6cipitations 
en un intervalle de lemps Lrcs cour, le ruisellement est
 
torrentiel entrainant des dt;AtE souivent 
importants.


Les conditions climatinues defavorables dans ces 
zones cOl icres du golfe persique ort Pte une raison
 
importante de la faible densite de population sur cette
[ Ie di territoire iranien. -lc (!st er effe" de
 

km 2,N habitants par dans l'ous.;t, de ',2 au rentre et de 
lest. si l'on compare ces chiffres avec ]a densite 
.nr. du pays et avec cClic des zones cpspiennes,

,:,.;pu, tivement 16 et 60 habitants par km) on se rend

coimptc combien ces chiffres sont has.
 

,.TILIATION DES HESSOJRCES DES ZONES; COT[REL 1;I 
GOLFE PERSIQUE 

Depuis des siLcles la ptche constitue l'activlt6
 
6conomique traditionelle dans le golfe persique. Celui-ci,
 
en raison de sa ]iaison avec l'ocan Indien et de la
 
richesse des conditions blologiques possede des reserves

Importantes en animaux marins d'esptnes tr~s vari6es.
 

Les activites agricoles, en raison des ressources en
 
eau limitee et de la pauvrett du sol ne sont pas importantes.

Les cultures irrigutes ainsi que les cultures seches sont
localisees dans des petites plalnes loin de ]a mer ou
 
Jes conditions climatiques parliculiNros favorisent la
 
production de primeurs.


Afin 1'explolter au mieuix routes les ressoirces en 
eaux de lI region, des projets d'amtnagement des eaux de
suArface et de eaux so,4terraines ont tte mis en oeuvre;
para]lelement on procode au dessalement d V'eau de mer avec 
une production annuelle qui atteindra en 1977, 25 M1-MC. 
11 faut ajouter qu'apres l'installation des cen'rales 
nucleaires au bord du golfe persique la capacitt de
production d'eau douce A partir de la mer prendra ne 
importance considerable. 
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La liaison entre la c6te du golfe persique et lea
 
autres regions du pays se fait par des routes asphalt6es
 
ainsi que par chemin de fer (A l'ouest) et par voie
 
a~rienne. Etant donne l'immensit6 de la region, de
 
nombreux projets sont prevus et mis au point pour la
 
creation des nouvelles voies de liaison.
 

Le golfe persique et la mer d'Oman ont une importance
 
primordiale pour l'Iran dana le domaine des transports
 
maritimes. Actuellement 5 principaux ports sont en plein
 
d'activitt. 11 eat prevu que la capacit6 totale de ces
 
ports pour !'ann~e 1977 atteigne 28 millions de tonnes
 
(non compris le pdtrole).
 

Lexploration et l'exploitation p@troliere, constituent
 
l'essentiel de l'activitt minitre de la r6gion. 
Rappeluns
 
cependant qutil existe d'autres ressources minitres
 
exploitees tel le soufre et la cromite. L'exploitation
 
du petrole se fait en parts 6gales A l'intdrieur de cette
 
zone et sur le plateau continental dane lea eaux du golfe
 
persique. Sur le plan industriel en dehors des industries
 
p~trochimiques trta concentrees lea industries lgeres sont
 
disperstes. 
 La crtation de nouveaux complexes industriels
 
petrochimiques et sidfrurgiques (r6duction par le gaz
 
naturel) eat pr~vue.
 

Actuellement le tourisme dana cette zone eat peu
 
developpt mats il erit provu que certaines parties de la
 
cote sont A m6me d'accei]llir dana lea ann~es 6 venir un
 
nombre eleve de touristes, surtout durant la saison
 
d'hiver.
 

En raison des activit6a p~trolitres dans lea eaux du
 
golfe persique (exploitation et transport) il y a danger
 
de pollution marine. A cet 6gard lea diffdrents orfanismes
 
int~resses et plus particulierement l'organisation de la
 
protection de l'envirunnement ont pris des mesures
 
n~cessaires afin de lutter contre lea dangers de pollution
 
et de sauvegarder le milieu naturel.
 

CADRES INSTITOTIONELS ET ADMINISTRATIFS
 

La mlse en valour des zones c~tieres de l'Iran so
 
fait dans le cadre des plans de d~veloppement nationaux
 
et r~gionaux. L'organisation du Plan at du Budget eat
 
charge de la preparation des plans de d~veloppement. Lea
 
bureaux regionaux de I'O.P.B. dans chaque province sont
 
charges de preparer et de proposer lea plans de
 
dtveloppement regionaux.
 

En raison de la rapidit6 du ddveloppement des zones
 
c6tieres de la caspienne, tout recemment un conseil
 
superieur interministeriel a 6tt charge de mettre en place
 
le mesures necessaires pour la coordination de toutes
 
lea activit~s dana cette zone. Ce con-'il supdrieur en
 
disposant de comitds sp~cialises veiliera au d~veloppement
 
harmonieux de la region.
 

Pour terminer nous devons rappeler que la recente
 
creation du centre National de l'Am4nagement du Territoire
 
et la mise au point d'un projet d'6tude sur l'am~nagement
 



du -rrt ':r. 4sn'lra les protiemes de mise en valeur 
des -ones cOtieres le iIran a moyen et A long terme dans 
le cadre les obectifs nationaux.
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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
 
Rosh-Haniqra where the mountains meet the sea.
 

TiiE SHORELINE 

The Mediterranean shore of Israel forms a gentle
 
curve, turning from an almost easterly to an almost
 
northerly direction. The length of this shore from
 

Rosh-Haniqra near the Lebanese border to Northern Sinai
 
is about 230 km.
 

Active faulting is responsible for the shape and, to
 

a certain extent, for the morphology of the coastline
 
which is characterized by small cliffs (Neev et.al., i973)
 
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. Small 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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its 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 laniqra beaches 
are an
 
sands are of local origin and are
exception: here the 


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 israel beaches by means of longshore
 

currents and the counter-clockwise east Mediterranean
 

current. According to Dornhelm (1972) the
 
main
construction of the Port of Ashdod, with its 


wavebreaker reaching a depth of 18 m, has interrupted
 

about 80-100A of the annual northward transport of
 

sand. le estima es 
that total annual transport
 

reaches 50,000 m
 
Erosion of Kurkar cliffs, composed of calcareous
2. 


quartz sandstone layers (loosely to well cemented),
 

with soft sand and Hamra (loam) layers.
 
local rlers (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 in summer and
 

3. Sediments transported by 


20-20 meters 


5-15 meters in winter.
 
Wave activity during winter, mainly during storms,
 

has 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
 

Kurkar cliffs, which, according to Nir (1973) have
 

withdrawn on average aboqt 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
 

sand 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. In
 
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 16-170C in winter and 
28-290 C in summer - a seasonal difference of about 120 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 I meter, and 20,, are between 1 meter to 2 meters
 
in height. Maximum wave heifthts are about 7.5 meters,
 
but such waves are very rare. During the summer bathing

period the average wave height is 60-120 cm.
 

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 hand,
one 

and the weakness of antipollution laws on the other,

these rivers are used as "natural"carriers for domestic
 
and industrial sewage.


Water quantities 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-oumping were made and the Water Planning for
 
Israel Co. (" *al), efficiently administers these rules.
 
These 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 in 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
 
0
12-14 C in January which is the coldest month, and
 

0

between 24-26 C in August - the warmest month. Summer 
winds are mosLly 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 RESOUJRCES
 

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 &rowth of building
 
from the late forties to the early sixties has enormously
 
increased beach-sand quarrying. The total amount of sand 3
 

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 shallo sea. It is estimated
 
that this region has 45 million m of sand. 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.
 

AQUACULT ORE
 

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.
 

POPJLATIO14
 

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 TOURISM
 

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,
 
earh 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 culony of modern hotels.
 

MARINAS
 

Sailing and other marine sport activities are still
 
not much devcloped in the Mediterranean waters of Israel.
 
There are 
a number of small sail boats, but yachts are
 
still 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 seems
 
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
 
closed bays or 
large river estuaries, wavebreakers must
 
be constructued for every port Haifa
built here. 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 tne fifties. At
 
present it is used mainly as a fishing harbour.
 



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-sixties. As
 

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
 

operate only during good weather conditions.
port 	can 

fishing vessels are the main users of the Kishon
 

harbour, which is adjacent to 
Haifa Harbour. They also
 

use 
the small fishing port in Akko, and in fact utilize of
 

all the shore ports.
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Introduction: Topography and Climate
 

Jamaica, an island of 11,31i1 square kilometers, is located
 
in the Caribbean Sea between longitude 17'41' to 180321 west
 
and latitude 760151 to 780221 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 300 m above sea level.
 

Broad coastal plains occur on the southern side of the 
island, but along the north coast, they are generally narrow.
 
These plains are 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 kill off the central south coast. There are 
several Cays anid 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 ,s isolated patch reefs and barrier reefs. 
Extensive algae and sea-grass beds occur adjacent to the reef 
and along the coast in shallow waters. 

.Jamaica hs a tropical climate with annual temperatures 
ranging between 200C to 330C at low elevations where the 
daily temperature variation is about 150. Temperatures are 
10) to 200 cooler in the highlands. Hainfall 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 cm per year. The island is subjected to regular 
north-easterly trade winds throughout the year. These are 
modified b) 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 
spatial 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 	foraeeable future, the problem of conservation, 
development and distribution of water exists and 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 dissolved 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 been 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 orderof 30.5cm 
and thus the tide has relatively minor influence on the 
salinity regime.

Wetlands have traditionally been considered as waste­
land and because of their location in flat coastal areas,

the% 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 growing sugar 
cane. 	 More recently, wetlands have been reclaimed for the 
cultivation of rice. Swamps 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 specialized aquatic
 

vegetation, waterfowl, crocodiles and
 
other 	animals. 

(vi) 	 Provide nursery areas for certain fishes 
and shrimps. 

This function is all the more critical in the Jemaicnn 
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. 47.5% 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 breakdown of coralite from ths 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 processes. However, the potential for future 

problems exists due to 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 relevant 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 Rleefs and Marine Grasses 

Coral reefs are recognized as being one of the most
 

productive and diverse of natural ecosystems. Typical of the
 

Caribbean islands, 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
 

basis thesediments that form beach sands and provide the of 

island's fishing industry which heavily exploits the near­

shore r,,ef fish communities. A small but lucrative trade on 

the attractive branching types of coral and conch shells hx
 

developed near the tourist centres along the north ccas.. 
'lie 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 soon to
is 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 aiundart 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 bottom sediments aid providing nursery areas fur
juvenile fishes and other aquatic animals. Marine grass-beds
form the feeding areas of the sea-cow or manatee, ,t mamalian 
species that is rapidly becoming extinct throughout the 
Caribbean.
 

(d) Population centres and Ilarbours 

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 it population 
of 3/4 million. The island's major
exports, namely batuxite, sugar and bananas are shipped from 
tile islailads i fteen active ports. A transhipment port is

also being constructed 
as a part of the Kingston ltaerfront
 
Development Scheme.
 

A feature in common with most 
 of the harbour bavs is

that they are adjacent to the river exits bordered 
 by man­
grove swamps. These wetlands are increasingly laeing distuir­
bed by reclemaLion processes for real estate 
development;

ina several cases leadinug to flooding problems aluritig 
heavy

rains. Ataother seri ois 
 prohl n. being txpl eced i Ii the

coastal areas wIvth populationa conceiitratioi, e.specially in
 
hing to llarbotar, is that of domestic in udunstril 
 pollu­
tiorl calasingata and destruction of' the qualityetrophicatioi 
of the aqntatic enviroloment.
 

The expansion of 
 the citv of Kingston has brouight about
the filling oaf extensive areas of mangrove swamps and tide­
land areas witha corresponding modification of the. wter basin 
structure. Major redevelopment of tile Kinagston waterfront 
has concurrently taken place involving extenasive dredging

aad land f'i li 
 adri a ealasew-,, has ievia colastruetea aicross tile 
viit. ancc of hints flay. mie I;,ttor has affected the natural
 
water circulation pattern between 
 [fants fay and the hartour
 
basin. Similamr,. plasical alterationis of the waterfront are
 
being effected in Montego Bay and Oracahessa. 

Resources and uses of Coastal Areas 
(a) Agriculture 

Almost oae-half of the land :aaen of Jamaica is used foragracialture and pastures. 'he three principal types of agri­
culture use are plantation crops grownimainly for export,
food crops l'o)- local constnaptiotnr and pisftirim for lieff and
dairy%cattle ilso used for local cousimption. ie two import­
ant export crops are anisugar Ianaiias ioth of which are 
grown in the interior val le':s and on the coastal iplains.
Large tracts of' fresh water wetland ibive eiaif rtained in tile 
past for growi rg sugaircane aid in some armeas time intrusion 
,t saline water has curtailed tile recl.,aiaioll of more swamp­
lands for this purpose. 
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The cultivation of rice has previously been unsuccess­
ful largely because 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 tile coast. Another matter of ecological concern 
is the discharge of "llnda", the waste fraction resulting 
from the distillation of spirits, and the more general 
effluent produced by the cane washing process and during 

factory cleaning operations at sugar factories. These un­
treat effluents are used for irrigation purposes and are 
discharged into rivers and canals and ultimately carried 
down i tito 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 
anhd lagoons. 

(h) Fisheries 

Traditionally, Jamaica's fishery has operated at a
 
subsistence level and is largely based on canoe fishermen
 
and the use of fish traps set on or near coral reefs. Fish
 
are landed at fishing benches 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, all 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, caugilt by fishermen based on those 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,O0 metric tons of fish are imported. 
This is largely in the form of salted fish which comprises 
part of the national dish of 'saltfish andeckee'. 

An initial increase in the production of fish followed 
a mechanization scheme introduced by the Fisheries Division 
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 species. 
There is difficulty in assessing the reef fish stocks for 
the purposes of management due to tile diversity of the catch 
and because no species forms more than 10% of tile overall 
catch. As 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 or dynamitr, for killing fish occurs
with alarming frequency especially in and around Kingston

Harbour. This practice results 
 in tile loss of limb and life,
destroys the aquatic habitat and does not discriminate het­ween adult and juvenile fishes. A large portion of the dead
fish 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 svainips limit their tuse as
 
nursery areas 
 thus ultimately affecting recruitment to the 
fishery. 

(c) Aquaculture 

The practic of aquaculture has not estahil shed itself
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 tie
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 is­
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 evaluations
have shown that only the south coast deposits have a potential 
for exploitation.
 

(e) Tourism 

'rourism is :lot a new industry in Jamaica hut it hos
increased significantly since tile 
Second World 
War and has
 
grown to become the island's second largest foreign exchange
 
earner after bauxite and alumina. About 8,306 rooms are
available for accommodation and 
the industry provides direct
employmont for some 8,500 people. The important hotel and 
resort areas 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 iA,,;istry, long-term projections 
 indicate the
need for a total of' V1j|,(00 rooms and an employment potential

of 65,000 by 1990. It inay however be open to ,luestion whetherthe full impact of this projected development on the coastal
 
resources and the environmnent has hoei 
ftillv appreciated.
Excluding the social and phvsic i)probl" ,s associated withsuch development, an expansion of totiriSim, wi t.|lot due con­
sideration to the ecological implicntions, can have an adverse
effect 
on coostol resources. Arenas of mangrove sivamp have
been destroyed for the construction of' hotels and resort
facilities. The attendant sale of conch shells and coral hasbeen referred to before hnt further damnagi' to the reefs is
caused directly through col lecting by tourists. Most, if' not
all, hotels located on the shoreline 'ffct secondary treat­ment of sewage and such treated efflu, nts are discharged in 
a 
marner 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
 

such wastes without causing eutrophi­absorb and assimilate 
cation. 

(M) 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 swamps, 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, fitst-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) Waste Disposal 

the problem of domestic and industrial waste control 

in Jamaica is critical. There are presently 56 sewage treat­

ment plant. in operation and in some cases these are operat­

ing inefficiently. Many industries do not provide for any 

treatment of their waste and this discharge includes caustic,
 

oil and suspended solids. These effluents are either directly
 

released 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
re­dity which affects marine life and the waters used for 


creational purposes.
 

Institutions and regulations pertaining
 

to coastal area management
 

Some of the major environmental problems facing Jamaica
 

relate to soil erosion, urban runoff, flooding, pollution 

from agricultural, domestic and industrial sources and the 

destruction of ecologically sensitive areas. These problems 

reflect poor land use uractices 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 factorn that comprise the island-a 
eco­
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systems and of the limitations of its resources. ,his 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 coostal resotirces 
 inlclld|e
beaches, locations of' scenic and cultur li in terest, l.icl
 
salds, estuaries, vetlads, marine .zrass beds, cor-al reefs
 
and other marine orgKanisms.
 

Legislation relating to the cnimservat 
iti) of natiaril
 
resources and environmental control has largelv been made ell
 
an ad hoc basis. The laws governing the process of physical
 
planning in Jamaica 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 sad improve the ameni ties 
thereof".
 

(ii) 	 The local Improvement Act of 190i - which relaItes 
to the subdivision of land and comes tinder the 
authority of the local Parish Councils hut is 
over-ridden by the Town and Coiintry Planning Act. 

Each of these laws is administered 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 Lontrol 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 construction, improvement, 
repair and maintenance of works for the control 
of flood-water, and for other matters connected 
therewith". 

(ii) 	 The Watersheds Protection Act of 196) 	 - which 
provides for "the protection of watersheds and 
areas adjoining watersheds and by that means to 
promote the conservation of water". 

These acts are also administered by separate Ministeries. 
Several other laws presently apply to the management 

of the coastal environment:­

(i) 
 The Beach Control Act al' 1955 - provides for
 
control and regulation the use of the foreshore 
and the floor of the sea extending to the 12 mile 
(19 Ki) territorial limit. rhe foreshore is defined 
as the area lying between the high and low tide 
marks but due to the small tifdal 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 co'ast requires licensing under 

this act. The issuing of licenses 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 

off[ence to hunt in game sanctuaries and prohibLt. 
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. 

(i 	 i) 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 hfealth Act of 1974 - allows regulations 
to he 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 involved with management of 

the environment. 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
 
- 'rhe 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 Deach Cntrol 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 comprehensive law for thie Authority. 

ie 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 compeLing Con­uses. 
sidering the small size of our nation, its need For economic 
development in the f'ace of' ;anincreaising l)opttion and the 
fragi lity of its ecosystem the N. I.C.A. is committ'rd to tile 
management of the 1limi t.od corns t. a] resources (f tlih colontry 
for the benefit not only of' the present but also the future 
generations. This will lie achieved by:­

- i ncreasing the public awareness aird munderstanding 
of the Island's ecological systems; 

- 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 he maintained in the management of the 
Island's coastal resources of' land, water, air, flor:
 
and fauna; 

- promoting and ensuring the wise use of the Nationls 
coastal resources liv the establ i shment of' an ecolo­
gical review proceduire for all relevant development 
proposals;
 

- implementing programmes for tile conservation and 
development of all constal 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.O. 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
 
sixty 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 1045 South of
 
the equator to the Tanzania border about 50 South of the
 
equator.
 

Off the East African coast there is little or no
 
continental shelf; the coastline is bordered by fringing
 
reefs on the seaward side of which there is a steep slope,
 
so 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.
 
Hainfall decreases steadily along the coast from south
 
to north and also with increasing distance from the coast
 
towards inland.
 

Temperatures 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 800F (26.7 0C).
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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, Rare,

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's
 
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 
is
 
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 South
in the 

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 suorts 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
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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 1.968 by the Kenyan Government at
 
The two are situated
Casuarina in Malindi and Watamu. 


about 60 mi North of Mombasa. Casuarina Marine
roughly 2 
while Watamu Marine Park is
Park covers n area of 1.5 mi

about 3.0 miJ. Since then another marine park has been
 

at Shimoni about 50 mi South of Mombasa. The
established 

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.
 
out to Kisite and
The area on the seaward side of Wasini, 


beyond is made up of extensive intertidal coral flats
 

with scattered small islands and channels. 
 At Kisite
 

a fairly deep slope running from the rich
the coral forms 

20 ft below.
bottom about 


The parks attract tourists from all parts of the world and
 

although they registered increased frequency of visits
 

in the recent past, local Kenya residents' frequency is
 

low and requires promotion to enhance the educative and
 

of the marine parks domestically. The
 

intertidal flats to a sandy 


aesthetic value 

for studies on marine
opportunity of using the marine parks 


biology by institutions of higher learning shall be
 
to the maximum.
particularly encouraged and exploited 


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 traps
 

in their traditional areas and would be forced to go
 

out into rougher seas 
in their small traditional canoes.
 

With the moderni~ation 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 administered 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 measures. 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 transport system exists already.

The main population, agricultural and commercial centres
 
are now inter-connected by all weather roads. The

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

2 


range from 2 persons to the km in some parts of the North
 
2 


coast to 382 persons per km in some rural locations in
 

Kilifi district. The 1969 census showed 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
 

settlement 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 settlement schemes all which
 

have attracted considerable population.
 

HESOURCES
 

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 life. 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 serious
 
If this is
shortages along the coastal region of Kenya. 


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.
 
Work on this programme started in early 1971 when
 

consulting engineers were appointed to carry out feasibility
 

studies and to make recommendations on the solution of
 

the Mombasa area's water problems. Many alternative
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schemes were investigated ani 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 Ministry 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 consultants
 
and contractors to carry out design, construction and 
supervision of development projects.
 

The basic development goal of the water sector is
 
long-term in nature. Summarily, it -nay be defined as
 
bringing to the entire population the benefits of a
 
safe supply sufficient to their requirtments for domestic
 
and livestock consumption. It has been 
 he stated intention
 
of the Government to achieve this 
by the ytar 2,000.
 

There are four main basic types of benefits to be
 
derived from investments in water development. 1hese are
 
higher cash incomes, more secure subsistence, improved

health and increased leisure. Ir each of these areas
 
the realisation of full benefits depends upon the
 
implementation of programmes and projects in other sectors
 
such as fisheries, agriculture, ferestry, health and
 
transportation. To these programmes and pro~ects water
 
development stands in complementary relation,;hip. Although

this co-Dlementary relationship is essential the
to 

ful-.s ,ealisation of' benel'its, it must be noted that the
 
grossly inadequate water supply facilities in many parts

of *r.e coastal region and the whole country largeat 

mear s that 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 can 
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 compromis'ng 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 as "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 has 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 if Japan. While the Japanese home island 
is quite a rich fishing, ground (Chapman, 1969), fishing 
on these grounds has been reserved for small-scale 
fishermen. All large-scale operators can only fish 
outside all coastal waters around the Japanese Islands
 
(Shindo, 1972).
 

The hast 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.O. Annual Reports).
 
Extensive 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, 1974). Ordinary modern fishing methods (e.g. 
trawling) cannot he applied intensively. 

Unlike 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, 196H; FAO, IOFC/J)EV/71/l; FAO, IOFC/75 Inf. 12;etc)
 

Inshore species diversity creates problens for marketir 
as the populations tend to run to large numbers of many 
small species (Kambona, 1974) and coastal fisheries are
 
marked by numerous species with none in sufficient
 
quantities to support a large-scale industry (Di Palma,
 
1969; u'ushing, 1971). 

These considerations demonstrate that coastal fisheriee
 
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 FISHERIES 

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
 
resources of the high seas would be considered later on
 
when enough funds are available" is very unfortunate.
 
Neither the fish nor our Indian Ocean neighbours and
 
other international 'rriends"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 countries in utilizing

them for economic development. The proximity to the
 
fishing grounds would limit the cost of running to and
 
from the fishirg 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 es 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 coastr.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, paw-paws,
 
guavas and pineapple3. Coconuts, which have traditionally

been a major crop in the area, have been much affected
 
by the rhino beetle Insect. Currently an intensi.ve
 
programme of rehabilitation is in progress consisting 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 KE 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
 
KZ 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 witn the demand of the
 
cashew nut 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 Cactory and maize milling factories in
 
Mombasa and sugar cane factory in Ramisi In the South coast.
 

VEGETABLES
 

Vegetable growing is mainly centred on Nirious minor
 

http:intensi.ve
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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 capsicum.
 
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 to 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 idenified 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 pr)gress at the Arabuko-Sokoke forest reserve in
 
Kilifi district. Tne project is conducting trials 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 Afforestation Programme started in Killfi
 
district in 1974 is in progress. The basic objective of
 
the programme is to auvise farmers on the importance of
 
maintaining an adequate forest cover on their land and
 
assisting them in the establishment and management of the
 
woodlots.
 

Whilst the Forest Department is doing all within its
 
present capacity to improve L'nd conserve this vital resource,
 
attention is drawn to the need for protection of non­
gazetted areas along the coast and catchment areas inland,
 
stricter control on charcoal burning and depletion of
 
non-protected stands of timber, and closer co-operation by
 
County councils and other departmentu with the Forest
 
Department would materially help.
 



186
 

MINERAL RESOURCES
 

The extent of mineral deposits existing in the region

is not yet fully known but initial investiCations 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 Kf 15 million. The projected value of
 
production from Kinagon mines during 1974-78 is given
 
as follows:
 

YEAR 1974 1978 1974-78 
ANNUAL GROWTH RATE% 

Production 
in UI 1,000,000 3,000,OLO 31.5 

The Kinagoni Mines have an employment capacity of
 
800 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 13amburi 
Portland Cement Company, Ltd. within Mombasa Municipality.
The raised pleistocene coral is quarried for calcium; 
silica is obtained from the nearby jurassic clay/shale
 
are. Gypsum is obtained at Roka in Kilifi district
 

Other smaller mining enterprises include the Doni
 
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 this
 
procress also produces gypsum.
 

MANUFACTURING RESOURCES
 

The development of manufacturing industries since
 
independence has been based primarily on import substitution,

which has been encouraged through tariff protection of
 
consumer goods. Tois policy has been highly successful
 
to date. However, the long term objective is not to be
 
completely self-sufficient in all manufacturing, but to 
achieve a high degree of economic welfare. 

This is done by relecting those goods which this area 
by its resources and s;ki]ls (both actual and potential)
either can produce now or will ultimately learn to 
produce more cheaply relative to the rest of the world. 
These goods will initially be produced in sabstitution
 
for imports and ultimately for exports. They 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.
 

increasing production of all kinds requires more power,
 

while electricity is continuously 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 132 KV power line to Kindaruma Dam on the upper
 

power station can be used to supplement the
Tana and the 

capacity of Kindaruma so that the coast may at times
 

import and at other times export power to other parts
 

of the country.
 
(urrently one major electricity grid system extends
 

from Mombasa to Malindi and serves various points along
 

the coastal strip whereas Mariakani and Mazeras are served
 
The demand for
from the Nairobi-Mombasa electricity. 


electricity is high and in some critical in respect
cases 


of the operation of new industries within the area.
 

Besides the proposed Mazeras-Kaloleni grid extension it is
 
Baricho
anticipated that the electricity will be extended to 


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 require
 

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
 

There is no
generators which were installed recently. 


other public supplier in the area.
 

PLANNING, CO-ORDINATION AND IMPLEMENTATION
 

All planning for development in Kenya begins at the
 

listrict level under the chairmanship of the
 

)istrict Commissioner. 
Each district has a committee which
 

.s responsible for the preparation and implementation of
 
This body is known as
.he district development plans. 


.he District Development Committee. To fulfill its
 

unctions efficiently it must neet regularly, it must be
 

terviced with carefully pr,,pared agenda and supporting
 

jemoranda and it must receive regular reports of the
 
"ollow-up action from the District Heads of operating
 

The minutes of the committee will constitute
linistries. 

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
 
the implementation
.-ordinates district planning work and 


. approved projects, thereby strengthening the effective­

as of the District Development Committee. The members
 



188 

of this committee are: 
District Commissioner - Chairman 
District Development Offiecer - Secretary 
Provincial Plannin, Officer 
All District heads of Department
All members of Parliament from the District
 
All District Officers
 
Chairman and Clerk to Cointy Couincil 
District Chairman ruling the National Park (K.A.MJU)


'he activities of the District Development Committee 
are co-ordinated by a Provincial Development Committee 
under the chairmanship of the l'rovincial Commissioner. The 
Coast Province Development Committee in this instance
 
co-ordinates all the management and development projects

in the area.
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GENERAL CHARACTERISTICS OF THE ARABIAN GULF
 

The Arabian Gulf covers an area of 239,000 km
2 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 in 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. The coastline is mostly
 
sand beach extended from the desert.
 

The coastal water of Kuwait has temperatures ranging
 
from 150-300C during the year, and it is lowest in January
 
and highest in July, according to a hydrographical survey.
 
During January to March the salinity ranges from a low
 

a high 38 0°6o during July through
reading of 32 ko to 

September. The highest record of over 40960 is also
 
experienced during Summer. The concentration of disolved
 
oxygen is measured at 4 to 5 cc/l throughout the year.
 

The air temperature at Kuwait City ranges from a
 
mean high of 35

0C in June, July and August to a low
 
140C in January. A typical desert climate, the rainfall
 
is extremely low in the months of December through
 

in January. During
February with the maximum of 80 mm or so 

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 systemc, 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. However, 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 currents 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/sec 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 Kowait 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 Has Ajuza cxtending along

the 	eastern part of the shore of Kuwait City, and tip 
to

Al She'eb, the gradients of the sea bed are more gentle.
From this point and up to the Saimlya these gradients

zhange gradually and become quite steep reaching a depth

of 15 m within a distance of 200 m from the present
 
coastline.
 

Basically, the geological structure of the 
coastal

irea belongs to Neogene-Pleistocenic formations, "Gatch"
 
if 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
 
Shuwalkh Port.
 

The sea bed along the shore from Shuwaikh Port to

Has Ajuza is covered with muddy sand and scattered rocks,

presenting a very ugly view during the ebb. 
 From Has Ajuza

to Al-She'eb, the sea bed is more sandy. 
 From there on
and 	up to Has 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

indicating the numbers of coliforin organisms. The number

is an indication of semage pollution. The measurements
 
on which the count exceeded 800 organisms/ml are shown
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Table 1 

The level of bacterial pollution along 
the shores of Kuwait City, 1974. 

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 Old Port 20 4 20 

6 Sief Palace 24 5 20.8 

7 Amiri Hospita] 20 7 35 

8 Television Station 12 1 8.3 

9 immigration Dept. 12 0 0 

10 Saudi Embassy 24 4 16.7 

11 Abdulla Salem Sec. School 20 0 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 0 0 

16 Kuwait Airways Clut 12 0 0 

17 Messeila Beach 24 1 42 

18 Fintas Beach 8 0 0 

19 Mangaf Abu-Halifa 12 0 0 

20 Fahaheel Beach 7 0 0 

21 Different Streets 36 2 5.6 
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as percentages of the total samples. '.he nighest was
 
reported in the area extending from north of Shuwaikh Pori
 
to Al-She'eb. 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 Plant), or untreated
 
3. 	The normal cargo 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 ml offshore
 
the Shualba Industrial area (Table 2).
 

Table 2
 

Chemical analysis of water samples
 
taken from a point 7 miles off
 
Shualba Port.
 

Type of Analysi 	 Surface Middle bottom
 

pH 8.45 8.55 8.55
 
Turbidity 5 5 2
 
Ni 1 	ppm 0.374 1.156 0.867
 

q2S 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 	 0.02 0.03 0.035
 
Zinc 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 pressure
 
mains, transferring almost the whole of the sewage effluent
 

Sixty percent
into a biological sewage treatment plant. 

of the so treated effluent is discharged without prior
 

chlorination through a storm water sewer directly into
 

the 6ea at a point west of Shuwaikh Port. The balance
 

is used for irrigation purposes.
 
Although there is a collection of all the sewage
 

into the main
effluent from residential and other areas 


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 pollution
 

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 causes periodically a temporary pollution of 
the
 

shores at points of discharge.
 
The existing storm water drainage network operates
 

the whole area.
by gravity and satisfactorily serves 

storm water flooding problems anywhere in
There are no 

the city. Nevertheless there is a programme underway
 
All the


for the completion of the general drainage system. 

This is the cause
 storm sewers discharge at the seashore. 


area during
of increased sea turbidity along the coastal 


intense rainfall.
 
The countries bordering the Arabian Gulf are rich
 

not only in "black gold" (oil), but also in fish and
 
Several Arabian Gulf
shellfish, especially shrimp. 
 some
 

oil. The
countries have developed fishery industries with 


success as an additional source of income to 

Paharain provided
State of Kuwait, Saudi Arabia, Iran and 


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
 
and shrj.mp may be interpretedof economic activity, and fis,i 

resources which have
 as the valuable, available natural 

heen exploited despite their -conomical value being lower
 

that of oil. Fishes have been exploited for local
than 
the shrimp mainly for export. The people


consumption and 
of Kuwait in their eating habits have depended 

mainly on
 

land animals as the source of protein. These people of
 

half a million are not fish eaters, and per capita 
domeatic
 

.ess than 20 kg a year,
consumption of fish is estimated 

Shrimp fishing with more
indicating this point clearly. 


than 100 shrimp trawlers, has devciped 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
 

favourable for operation and navigation.
wind direction is not 
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The fishing grounds extend fror local snore water to theoffshore waters off the Iranian coast and Snudi Arabiadepending on the types of gear employed and the species offish sought. The catch is landed at the harbour of AuwaitCity, then trnnsferred to the market within the city. Aconsiderable amount of catch is also landed at tne market 
of Al-Fahaheel Town.


The shrimp trawlers oit-rate during the year Exceptduring the months of .Ma , June and July; and th,? peaks ofthe catch are observed twice .4 year, the firt in Februaryand March, and the second froir eIterrber to lovenier. Itsgrounds extend from K,.wait niore water to iatar, soutn­wardly, itni c Irariian offnhsore walrr "aslw;!rfl etqlecially'around Pusnirie and n zue;lond. a-v "-t;witr,, I::soleave ti,e ;tjlf for hr i i' Ii .,Jr:; o t" i ur,. Th catch
of sfrrin , is tr:isf'errc t'r'o:r tiif-
 tra lern; o, e carrierboatr; fro 'ree:ing in off;i.ore water, er, I tj. ;ire niotbro, g, t tae to the hiar,uu for landir * ris. caFist:together witn shrimp are ciumu it-o' the sea, and only
those specie:: of nigtier 
 valtu are trought back to theharbour for marketing or as subsistence for the crew. 
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I. Caracterlsticas de la zona costera
 

La Repdblica Mexicana cuenta con 10,760 kil6metros de Lito­
rales, de los cuales 7,939 pertenecen al Oc6ano Pacifico e
 
Islas, y 2,821 kil6metros a las costas del Golfo de Mexico,
 
Mar Caribe e Islas. La plataforma continental tiene una super­
ficie de 500,000 kil6metros cuadrados, lugar donde se localizan
 
los principales bancos de peces, asl como yacimientos mineros
 
y petrolfferos.


El Total de la superficie de lagunas litorales con que cuen­
ta el pals es de 1,567,300 hect~reas, de las cuales correspon­
den a la regi6n costera del Pacifico 892,000 hect~reas. La re­
gi6n del Golfo de M6xico cuenta con 587,200 hect~reas y la re­
gi6n del mar Caribe con 83,300 hectareas.
 

Al crearse la zona economica exclusiva hasta 200 millas, los
 
recursos naturales se incrementargn notablemente en una super­
ficie marina calculadas en 2,000,400 kil6metros cuadrados (su­
perficie ligeramente mayor a la del actual territorio nacional).


En el litoral mexicano figuran como principales entrantes:
 
la notable brecha del Golfo de California. Como salientes de
 
mayor consideraci6n deben mencionarse: en Jalisco el Cabo Co­
rrientes, en la Baja California, Punta Eugenia y el Cabo San
 
Lucas y en YucatAn el Cabo Catoche, que marca la linea diviso­
ria entre el Golfo de M~xico 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,
 
especialmento hacia el sur; y el del Pacifico, sin dejar de
 
mostrar en algunos lugares cier~a 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 peflas­
coso desde estc punto hasta el Suchiata, alternando la playa
 
con el acantilado.
 

Las bahlas y los buenos puertos son mas frecuente en el Li­
toral del Pacifico, pugs en el Golfo abundar el cord6n litoral,
 
las albferas, los bancos, los arrecifes y las barras, las que

de preferencia se forman en las desembocaduras de los rlos.
 

Junto al litcral mexicano se encuentran m~s de 260 islas,
 
que en su mayorla son islotes, escollos, arrecifes y bancos de
 
arena, in'tiles en su mayor parte, y que por estar esparcidas

frente a las costas, constituyen un serio obsticulo para la
 
navegaci6n.
 



En cuanto al clima, las costas y las regiones bajas situa­
das al sur del Tr6pico de C~ncer, tanto en las entidades del
 
Golfo como en las del Pacifico (Veracruz, Tabasco, Yucat5n,

Quintana Roo, Chiapas, Oaxaca, Guerrero, MichoacSn, Colima, Ja­
lisco y Nayarit), son de r~gimen t~rmico "caluroso regular".

Las costas situadas al Norte del Tr6pico (Tamaulipas, Sinaloa,

Sonora y el Sur de Baja California), son de r~gimen t~rmico,

"caluroso medio", es decir, caliente con oscilaciones t4rmicas
 
bastante sensibles. El noroeste de Sonora y la mayor parte de
 
la Baja California, son de r~gimen "extremoso".
 

Por las condiciones de su latitud, el territorio mexicano se
 
encuentra influldo por el centro de 
las Bajas Presiones Ecuato­
riales y por el de las Altas Presiones de la latitud de 30 gra­6
dos norte. Adem~s, su situdci n en relaci6n con los mares, la

posici6n y orientaci6n de sus relieves y su cercanla al Mar de
 
las Antillas y al Golfo de M6xico, lo exponen a la influencia
 
de los centros cicl6nicos y anticcl6nicos, los que frecuente­
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 variaci6n de la
 
humedad originada por la altura y por la cercania de los 
mares,

determina diversos grados de precipitaci6n pluvial, ocasionan­
do en algunas regiones serias inundaciones en determinadas 6no­
cas del afo.
 

En la mayor parte de la Rep~blica domina el rgimen "tropi­
cal", con liuvias de convecci6n en verano y parte del otofio
 
(junio, julio, agosto y septiembre) y con un largo nerlodo de
 
tiemDo seco durante el resto del afio. 
En t6rminos generales son
 
m~s iluviosas las costas del Atl5ntico que las del Pacifico,
 
pu6s las pr.;meras reciben la infuencia directa del alisio, cuya
direcci6n es perpendicular a las cordilleras que borden el Gol­
fo.
 

De acuerdo con la latitud y los climas, la Repdblica Mexica­
na comprende zonas 
de selva, de sabana, de estepa, tambign va­
rna de acuerdo con la zona, predominan los suelos de calcifica­
ciones: de regiones subhimedas, de regiones Sridas, as! 
como
 
tambien regiones de 
escasa humedad y regiones en condiciones
 
hidrol6gicas locales que les dan caracteristicas de p5ntanos.


La poblaci6n se acumula cn 
las mesetas o valles centrales
 
y se hace ms y m5s escasa en las estepas y desiertos del nor­
te y en las costas. Estas, a pesar de su fertilidad, por ser
 
regiones calurosas, himedad y malsanas se ven abandonadas por

el hombre, que prcfiere Ian zonas templadas y frias del inte­
rior. En terminos generales, la densidad de poblaci6n es mayor
 
en las mesetas que en las costas. En M4xico no existe el proble.
 
ma de cscase.: de espaclo en las costas, existe una 
escasez de
 
recursos humanos.
 

II. Recursos y usos de la zona costera
 

La zona costera mexicana es Dropicia para el cultivo de ce­
reales, productos alimenticios, textil~q, estimulantes. Asimis­
mo, Mxico 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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energ~ticos, la zona general de producci6n petrolera 
y sus deri­

vados, se encuentra en las proximidades del Golfo de Mfxico. 
En
 

6fn de Yucatan, y en las
 el sureste de la Republica, con excepci


fajas costeras, desde Sonora y Tamaulipas hacia 
el sur, abundan
 

las maderas finas. En las costas de M6xico los recursos pesque­

ros son de una riqueza muy considerable. La pesca 
proporcicna
 

varados procdctos que se consumen en los mismos lugares en que
 

se obt-enen o se expenden en algunos mercados del interior. 
La
 

explotaci6n de minerales se realiza principalmente 
en el inte­

rior de la Ropdblica, sin embargo, hay algunas zonas costeras
 

adn inexplotadas, principalmente en la Peninsula de Baja 
Cali­

fornia. Se han localizado n6dulos de magnesio, que encontrfndo­

se adn sin explotar, en un futuro muy pr6ximo permitiran 
extraer
 

de ellos cobre y niquel.
 
Los cereales, especialmente el arroz, encuentra las mejores
 

condiciones para su desarrollo en casi todas las zonas costeras,
 

1o 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 pals, figura la cafia de az'car que es una
 

fuente de riqueza agricola directamen'e relacionada con 
la fa­

bricaci6n de azucar y alcohol. El cacai, desarrollado bajo con­

diciones climaticas favorables, es de gran importancia en 
a
 

fabricaci
6 n de chocolates.
 

En cuanto a frutos, el platano se produce en regiones de cli­

ma subecuatorial o tropical, principalmente en las costas de
 

Veracruz, Chiapas, Tabasco, Oaxaca, Jalisco y Nayarit.
 

En la economna mexicana, los textiles como el algod6n y el
 

henequ~n son de considerable importancia, ambos se producen en
 

algunas regiones de las costas.
 
Mfxico es muy rico en productos estimulantes, que abundan 

en
 
las costas tropicales, algunos de los cuales desempefian impor­

tantisimo papel en la economia general del mundo, por haberse
 

extendido su uso a todos los pa~ses del mundo. Entre estos 
pro­

ductos destacan principalmente el cafe y el tabaco.
 

Los hallazgos petroleros en los Estados de Chiapas y Tabas­

co y el reciente descubrimiento de otras potencialmente
reas 

6leo en los Estados de Veracruz, Tamaulipas
productoras de petr


y la Plataforma Continental de Campeche, hacen pensar en una
 

adecuada disponibilidad de hidrocarburos para un futuro innedia­

to.
 6
 
El volumen de la explotaci n pesquera nacional ha venido au­

los ultimos afbs, llegando a
mentando consistentemente en 

392,942 toneladas en 19714. Lc poblaci6n dedicada a las activi­

dades pesqueras en M1xico representan aproximadamente el 0.4%
 

de la poblaci6n econ6micamente activa.
 
La pesqugria que ha tenido un mayor desarrollo ha sido la
 

del camar6n, debido basicamente a la aceptaci6n 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 pesquerlas.
 
En 1o que se refiere a otras epecies, su baja productivi­6n se debe a la falta de autonomia de las
dad y su subexplotaci


embarcaciones y al hecho de que muchas de ellas no han sido
 

construidas especificamente para la pesca de ura especie en
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particular. La incorrecta localizaci6n y falta de estrategia en
la operaci6n de la flota afecta tambi~n a las instalaciones fi­jas en tierra, tanto industriales como portuarias. La canacidad
ociosa de las instalaciones industriales obedece, entre otras
 
cosas, a la falta de planeaci6n.


Las instalaciones industriales, las cuales se 
dedican prin­cipalmente a la refrigeraci6n, el enlatado y el secado de los
productos del mar, operan generalmente con tecnologla atrasada,
lo que lleva a sefialar la necesidad de combinar estas t~cnicas
 
con otras m~s productivas.


En lo que se refiere a comunicaciones, el litoral del Golfo
de Mgxico es poco favorable para las comunicaciones por mar,
pugs es 
bajo y arenoso, carece de buenos puertos naturales y,
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 rlos, como 6
stas son
tambign bastante arenosas, requieren el constante dragado. Ade­mis, los nortes quo frecuentemente soplan en esta reqi6n son
otros factores desventajosos para las comunicaciones marltimas.
Solo la vecindad de los Estados Unidos, 
la mayor poblaci6n de
la zona del Golfo y la presencia de la industria petrolera, han
favorecido el trifico marltimo en 
las costas del Golfo.
En el Paclfico, no obstante sus 
buenos puertos y las bahlas
naturales con que cuenta, y a pesar do que la extensi6n de
litoral es tres veces mayor que la del 
su
 

litoral del Atlintico,
el tr5fico marltimo se reduce casi 
a la mitad. Influyen en ello
tanto la dificultad de comunicaciones con el interior, 
a causa
de la posici6n de las elevadas Sierras Madres, 
como la menor
corriente comercial con 
los palses asi5ticos y la apertura del

Canal de Panami.
 

Como puertos de primera importancia 
en el Atl ntico figuran:
Veracruz (puerto marltimo en que so 
realiza el mayor movimien­to de pasaje internacional y entrada a la Ciudad de M~xico);
Tampico, Ttxpan, Coatzacoaicos y Puerto Lobos 
(centro do expor­taci6n petrolera); Pro.reso (puerto marlimo que sirve de 
en­trada a la Ciudad de M'!rida y que a la vez es 
el centro del
comercio del henequ~n) y Frontera (puerto fluvial de gran impor­tancia en la exportaci6n platanera). En 
Pl Pacifico: C-iaymas,
Mazatl~n, Manzanillo, Acapulco y Salina Cruz, 
son los puertos
en que se 
Loncentran el movimiento comercial y las comunicacio­nes marltirms. Todos estos puertos 
se encuentran comunicados
con el 
interior del pais, por medio do carreteras y algunos do
ellos por ferrocarril.
 
M6xico no cuenta con un sistema fluvial que, por 
su situa­ci6n, su conveniente distribuci6n v el vclumen del caudal de
sus 
aguas, fuera la base do una inmensa -'ed do comunicaciones
entre diversas zonas del territorio, como sucede on otros pal­ses. Los rlos del pals 
son todos do escaso caudal, de pequefias
proporciones, de corta extensi6n y de fuerte pendiente; recu­rren de las sierras hacia el mar o hacia el 
interior sin que
constituyan un eslab6n de comunicaci6n entre 
la parte central
y las regiones litorales; y casi 
todos son navegables cerca do
su desembocadura o on pequefios 
tramos do su curso medio.
En lo quo se refiere a turismo, se ha tratado de eliminar
los problemas que entorpecen la actividad, tales como: 
la falta
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de coordinaci6n en las inversiones turisticas; la carencia de
 
incentivos fiscales y monetarios; la falta de proyectos selec­
tivos de inversi6n y la 	necesidad de una infraestructura b5sica.
 
Hasta ahora, son unos cuantos los centros turisticos que ban
 
recibido gran impulso. En el Golfo de M~xico y Mar Caribe caben
 
destacar los siguientes: Tampico, Veracruz, Coatzacoalcos, Can­
cun, Isla Mujeres y Coz 4mel. En el litoral del Pacifico desta­
can: Acapulco, Zihuatinejo, Puerto Vallars, Manzanillo, Mazatla:
 
La Paz, Cabo San Lucas, 	Ensenada y Tijuana. Todos estos centres
 
poseen una infraestructura b~sica, que le ha permitido atender
 
tanto al turismo nacional como extranjero.
 

En todos los puertos del pass, se ban tomado las medides ne­
cesarias p'ra evitar hasta donde se pueda, la contaminaci6n de
 
las aguas, generalmente producida por actividades turlsticas y
 
de recreo, por combustibles en las aguas, o por desechos indus­
trieles que son arrojados al mar, por via fluvial.
 

III. 	 Marco institucional y reglamentario de la ordenaci6n de
 
la zona costera
 

En el articulo 27 de la Constituci6n Politica de los Estados
 
Unidos Mexicanos, se encuentran contenidas las disposiciones
 
para el dominio de los recursos de la naci6n. A partir de esta
 
Ley suprema, emanan las leyes reglamentarias que se encargan
 
de cada uno de ls diferentes aspectos, en cuanto a la adminis­
traci6n de los recursos nacionales se refiere. Son las diferen­
tes Secretarlas de Estado, las encargadas de llevar a la Rrgcti­
ca la ley de su competencia. Asl pot ejemplo, la Secretaria de
 
Industria V Comercio y travs de la Subsecretarla de Pesca, es
 
la encargada de hacer cumplir las disposiciones en materia pes­
quera, para tal fin, existen leyes entre la2 que caben destacar: 
Ley Federal para el Fomento de la Pesca, Ley de Impuestos y De­
rechos y la Explotaci6n Pesquera y a1gunas otras leyes y regla­
mentos relacionados con la actividad. La Secretarla del Patri­
monio Nacional, es la encargada del control de los bienes de la 
naci6n. La Secretarla de Marina lleva a cabo la vigilancia de 
las costas. La Secretarla de Recursos Hidr5ulicos en lo que se 
refiere a acuacultura o a! control de las aguas. La Secretarla 
de la Peforma Agraria en cuanto a la creaci6n de Cooperativas 
Pesqueras Ejidales. Existen algunas otras dependencias que tie­
nen injerencia en las zonas costeras, como para el cobro de im­
puestos, salud pdblica, educaci6n, seguridad social, agricultu­
ra, ganaderia, etc. 

Por otra parte, en la mayorla de los estados litorales exis­
ten planes para el Desarrollo y la Explotaci6n de la Fauna y la
 
Flora en Aguas Litorales, los cuales ccntemplan tres aspectos
 
b~sicos: construcci6n de obras hidrgulicas; estudios ecol6gicos,
 
econ6micos y sociales en lagunas litorales y plataforma conti­
nental adyacente; y tecnificaci6n de la exnlotaci6n de la Fauna
 
y Flora acu5tica en lagunas y litorales.
 

E1 Gobierno Federal, actualmente impulsa un Programa Nacional
 
de Ciencia y Tecnologla para el Aprovechamiento de los Recursos
 
!Iarinos. Entre 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 econ6mico y social.
 
2. Elaborar un programa en el cual se logre la formaci6n dc
 

personal docente, cient'fico y t~cnico que requiere el
 
pals a todos los niveles, y el conocimiento de los mares
 
y zona costera mexicana Por el 6ptrimo apr.vechamiento de
 
sus recursos minerales, hidroca-:uros y bi6ticos, as! co­
mo de su mejor uso con fines -ortuarios, turlsticos, in­
dustriales, de navegaci6n, 5rotecci6n de costas, etc.
 

3. Establecer la debida articdlaci6n, coordinaci6n y optimi­
zaci6n de los esfuerzos de las instituciones nacionales
 
con el debido respeto d'.!sus atribuciones y autonomia.
 

4. Promover el fortalecimiento o creaci6n do los servicios
 
de apoyo requeridos para las necesidades del programa.
 

5. Procurar la consolidaci6n de la infraestructura cientifi­
ca y tecnologia de las instituciones, promoviendo proyec­
tos especificos dr. investigaci6n y desarrollo y proporcio
 
nando fondos extraordinarios a fin de consolidarla y con­
tribuir asl al mejor conocimiento de los recirsos marinos.
 

6. Asesorar al Ejecutivo Federal y al Consejo Nacional de
 
Ciencia y Tecnologla en lo relacionado con el mar y sus
 
recursos.
 

7. 	Proponer acciones tendientes a optimizar los aspectos de
 
cooperaci6n internacional quo competen al mar y sus recur-

SOS.
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INTRODUCTION
 

La mise en valeur des ressources regionales pourrait
 

constituer un atout 
inestimable non seulement pour 
parer
 

au dtsiquilibre 6conomique geographique d'un pays 
comme le
 

Maroc oft il existe des regions riches et des r6gions
 

pauvres mais permettrait aussi un dtveloppement global et
 

harmonieux tenant compte A la fois de l'economique 
et
 

du social.
 
En effet ]'evolution de la planification au Maroc a
 

une 6tape oa l'accent a ete mis exclusivement
d'abord connu 

our la rentabilite des investissements. Cette Otape
 

s'est caracterisee par le renforcement des 
disparit6s
 

economiques existantes entre lea regions.
 
C'est pour remedier a cette distorsion structurelle
 

que lea pouvoirs publics ont 6dictt un certain 
nombre de
 

une nouvelle technique de la plani lcation
 textes instituant 

fondee sur la regionalisation.
 

ndinstitution en particulier du fonds du developpement
 

rtgional a eu pour effet de decentraliser au 
niveau de la
 

aux
 
region les moyeno humains et materiels pour 

faire face 

afin que celles-ci
plus desheriteae
besoins des regions leo 


prennent au meme titre que les rtgions riches le train de
 

developpement.
 
Parmi ces regions ayant pris un retard certain
 

figure la zone cOti~re mediterraneenne marocaine 
et son
 

l'on se propose d'etudier dans la presente
hinterland que 

monographie.
 suivre consiste dana une
 Aussi la demarche que l'on va 


premiere approche, n desgager leo caracteristiques 
de cette
 

zone.
 
on examinera ses ressources et leurs
 Dans une seconde 


Enfin dana une troisieme, on traitera des
 utilisations. 

cadres institutionnel et administratif pour la mise en
 

zone ainsi definie.
valeur de la 

Tels sont lea trois axes de reflexion autour 

desquels
 

les developpements suivants vont evoluer.
 

LES CARACTERISTIQUES DE LA Z.C.M.M.
 

en valeur u. la gestion des ressources des
La mise 

c6tieres s'avere une necessitt imp6rieuse. 

Cette
 
zones 
 Elle east valable
 
neccssite n'est pas specifique au Maroc. 


en voic de developpement riverailns.
 pour tous les pays 

Aussi l'analyse de la question nous conduira 

a degager
 
zone
 

les donnees A la fois physiques et humaines de la 
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consideree
 

LES CARACTERISTIOUES 11HYSI'NUES DE LA ZONE COTIEiE
 
ME 'ITERRANEENNE MAROCAINE
 

Elles peuvent etre envisagtes a deux niveaux
 
- au niveau maritime d'une part
 
- au niveau terrestre d'autre part.
 

Les caracteres physiques de la partie maritime
 

Les caracttristiques physiques de la Ftditerrante
 
comprennent des elements positifs et 
des elements negatifs.
 

- En ce qui concerne les elerents negatifs la mtditer­
ranee est tout d'abird une mer fermee. Elle ne
 
communique avec l'oc~ar. Atlantijup q-e par l'etroit

Detroit de Gibraltar, ce qui explique l'hydrologle

de cette mer caracttrisee par ses faibles *aux

d'echange et la reduction de l'apport des seli
 
nutritifs dans les couches superficielles on se

fort.lent les premiers chalnons des Lessources vivantes.
 

- Ensuite, l'existence d'un courant prufond ,ju
Detroit de Gibraltar dans le sons Mtditcrranee-Oc an-

Atlantique draine avoc I i one parte die.- aels
 
nutritifs des coirhes d'eau prof'ond,,s.


Cette perte est compensee par ffer- sel; rutri tifs
 
rs.T-':ea par la masse d'eau sui' ivJelip qui passp
. costinuel­

doet I'Atlantique en iediterranfe. Par consequent, la

fa e dp 1n tenur des Paux de la Etditerran~p par

raVfrt, 1icello de I'Atlantique et la concentration des
 
res57 3irccs5clieuti, Jes le long de la cote renderit leur
 
exp:oitation valnerartle alternations
aux entraines par

les differents types de pollution.


Enfin, la zono ctiore L1diterraneenne se caracttrise
 
par in plateau continental Ctroit.
 

>lant -uy tlements positifs )it peut signaler que le
clin-t de ia zone est particulierement favorable. L'absence 
d'upwelling A certaines -poques (fevrier par exemple)occasionne un rechauffement des eaux cotieres. W'autre part
des zones de ppuplement peuvent apparaltre notamment aux 
points de deversement par les fleuves des sels nutritifs
 
d'origine terrigene, ce qui est particulierement le cas

de l'embouchure de Oued Laou, on IVon rencontre des chin­
chards.
 

Ceci explique dan,3 ensembie eauxque leur es cotitres 
sont plus riches que lus eaux do large. Cette richesse 
permet la concentration des ressourceu halicutiques
an-dessus rIe la plate-forme continentalz. Ce qui entralne 
une exploitation intensive des ressources. 

Pourtant cette exploitation, comme on le verra ci­
dessous ne se iraduil que par une falble production.

La question qui se pose serait de savoir quels sont 
les caract~res physiques de la partie terrestre de la zone 
cons ideree. 
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Les caracteres physiques de is partie terrestre
 

Les coiiditions physiques de base de cette partie
 
oeuvent 4tre envisagees A un triple point de vue
 

du point de vue gdographique
 
- du point de vue relief 
- du point de vue climat et pluviom6trie 

Situation g@ographigue
 

Geographiquement cette zone se situe au no-'d du Maroc
 
entre le 2erme et le 66me meridien ou plus exactement entre
 
le Cap Milonia et Ceuta et s'etend sur 600 km environ.
 
3ette zone se caracterise par un arc montagneux parallele
 
au littoral qui va du Cap des Trois Fourches A 'est
 
jusqu'A les centres importanit de cette region peuvent etre
 
groupes en trois sous-regions :
 

- la region M'diq - Martil - Oued Laou - qui
 
relevent territorialement de la province
 
de Tetouan
 

- la region Al Hoceima (province d'Al Hoceima)
 
- la rgion Nador, Has Kebdana (Province de Nador)
 

et Saidia (qui depend de la province d'Oujda).
 

Le relief
 

Cette partie terrestre dela zone cOtiere mnditerran6enne
 
marocaine se caracterise par un relief tres accident6 et
 
inhospitalier, in dtfrichement abusif et une erosion
 
!nt ense.
 

Le versint Nord de cette zone se decompose un vallees
 
et en cretes perpendiculaires a la mer, ce qui rend
 
l'!nstallation des infrastructures extremement coOteuse.
 

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-mme se prolonge sur la plaine du gharb 
par des guirlandes prerifaines. 

A l'est de la chalne rifaine, la montage finit par 
des plateaux qui viennent mourir dans la plaine de Trifa 
(plsine le la Moulouya). Au morcellement du relief 
correspond bien sr tine extreme variett des sols et des 
climats. 

Le climat et pluviom~trie
 

Le clirmat cr nme pour le reste du Maroc est de type 
mediterraneen; c'est-A-dire que le nombre de jours 
ensoleiils par an est 6love. 

La pluviometrie est variable. Elle est par exemple 
tros forte dans la region des Jbala of elle oscille entre 
400/1700 m/m par an. Plus on descend vers l'est elle 
devient irrtgullere et insuffisante pour les cultures. 

Dans la region de Nador par exemple la pluviom6trie
 
moyenne annuelle varie entre 350 m/m au Nord et 100 m/m
 
au Sud.
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Lea 6carts de tempdrature sont egalement variables
 
suivant lea saisons.
 

Apr~s cet aperqu, on peut conclure que cette zone
 
est tres defavoriste aussi 
bien 	sur le plan du relief que

du climat. 
Qu'en est-il sur le plan humain? C'est
 
ce qu'on examinera dins le paragraphe suivant.
 

CARACTERES HUMAINS DE LA ZONE COTIERE MEDITEkRANEEHNE 
MAROCAINE
 

Les caracttres humains peuvent 
ttre analyses sur un
 
plan structurel et fonctionnel.
 

Sur le plan structurel, la population presente les
 
caracteristiques suivantes :
 

La population dans cette 
zone 	est trbs concentr~e
 
par rapport au 
reste du pays. En effet, sur une superficie

representant pres de 
5 % de la superficie totale du 
Royaume s'implante pres de 10 % de la populatioh marocaine. 

Cette constatation est confirmee par la densite dela population au km 2 que l'on rencontre dans cette r@gion,
soit un peu plus de 85 habitants/km 2 . 

Taux largement superieur a la moyenne nationale qui

eat de l'ordre de 35 habitants/km'.


Le tableau NO I met 
en relief par centre les differentes
 
donntes.
 

TABLEAU NO I 

SUPERFIFIE 

km L 	 "ENSITE
PROVINCES 
 er. POPULATION AU D'HAB/

2 
km 

Rdgionale '4 (2) TOTAL U en 4 H en 

Tttouan 10.060 2,2 920.00C 32,60 
-1r 
67,40 92 

Al Hoceima 3.555 0,8 259.000 7,30 92,70 72 
Nador 6.132 1,9 510.000 5,90 94,10 83 

TOTAL 19.747 4,9 1.689.OO( 15,27 84,73 85
 

(1) 	Les chiffres sont de 1973.
 
(2) 	Colonne montrant le pourcentage de la superficie


r~gionale par rapport f la superficie totale.
 
0 Urbain
 
R Rural
 

http:1.689.OO
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Sur le plan fonctionnel la population eat essentielle­
concentree dans le secteur primaire. L'analyse du tableau
 
N°II est assez dloquente.
 

TABLEAU NO II
 

SECTEURS
 
D'ACTIVITE TETOIAi AL HOCEIMA NADOR MOYENNE
 

Agriculture 75,30 86,50 74,80 78,87
 

Industrie 7,50 3,80 5,70 5,67
 

Commerce 17,20 9,70 19,50 15,46
 

La conclusion que l'on peut tirer aprbs ce tour
 
d'horizon se resume dans le points suivants :
 

C'est ine region trts peuplde, A faible taux 
d'urbanisation (5 % environ) dont la preoccupation principale 
est l'activite d'autosubsistance. Ce sont la des traits 
qui caracterisent l'economie fermee et a faible dchange. 

Dans ces conditions, une mobilisation des ressources
 
et la fructification des richesses potentielles s'averent
 
une necessite imperieuse pour cette zone. C'est l'object
 
de la deuxleme partie de cet expose.
 

RESSOURCES ET UTILISATIONS DE LA ZONE COTIERE
 

L'analyse de ces ressourcei ainsi que leur utilisation
 
va nous amener a passer en revue V'une part lee ressources
 
naturelles et d'autre part lea ressources Infrastructurelles.
 

LES RESSOURCES NATURELLES
 

Elles peuvent 6tre envisagees au double niveau maritime
 
et terrestre.
 

Les ressources naturelles de la partie maritime
 

Ces ressources peuvent etre regroup6es A leur tour
 
en deux categories, d'une part lee ressources biologiques
 
dont l'exploitation est traditionnellement pratiquee et
 
d'autre part lea ressources potentielles dont la mise en
 
valeur serait souhaitable.
 

Les ressources biologigues
 

On peut dire que la zone cOtibre renferme des especes
 
animales demersales, pelagiques et oceaniques avec des
 
variations dans le temps et dans l'espape. Cependant les
 
prises des pecheurs le long de ces cotes sont faibles et
 
ne representent que (13%) du total des captures au Maroc.
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Ces chiffres sont fort probablement sous estimts pour

deux raisons.
 

- D'abord par l'exibtence des Presides de Ceuta et
 
Melilla qui absorbent une grande partie de la

production des pLcheurs marocains et par consquent

qui tchapent aux statistiques.
 

- Ensuite, dans certains centres de ptche (Jebha,

Oued Laou...) une grande partie des prises n'est
 
pas comptabilis~e, soit parce qu'elles font l'objet

de vente directe soit du 
fait de l'inexistence d'un
 
service administratif appropri6.


'uoique r~duites en quantit~s, la valeur du poisson

est exceptionnellement tlevte dans la 
region. Le prix

moyen du kg dans 
cette region est sup~rieur de 38 % par
rapport A l'ensemble du pays. 
 Cette constatation n'est
 
pas propre f la cote mediterran6enne marocaine, elle
 
et valable pour tout le bassin mediterraneen. Il est

suivant la FAO* 
 cinq fois plus tlevt que ceili que l'on

observe dans la plupart des autres r~gions du monde.
 

Ce prix exceptionnellement tlev6 s'explique par

les quatre facteurs suivants :
 

- le poisson et consid~r6 comme aliment de base
 
- la fralcheur du 
poisson due aux courtes marees des 

bateaux 
- 1'existenee je certaines espbces trts recherchses
 

(langoustine, merou, mulet...)
 
- le grand developpement du tourisme 
ne fait que


renforcer cette tendance.
 
En tenant compte de cette valeur marcnande, unacrroissement de la production ne serait 
que tres ben~fique
 

pour le developpement de la region.
 

Les ressources potentielles
 

Parmi lea ressources potentielles on peut citer
l'aiuacult,zre et leo ressources minrales.
 
L'aquaculture est 
une activltt historiquement tres
ancienne dans lea c6tes mtdilerran6ennes. La cote
marocaine offre des conditions favorables pour l'implanta­

tion Pt l'expansion de cette activito, 
et notamment dans la
MAR-CIICA qui a une superficie de 114 km2 . Cependant

plusieurs 
entraves existent parmi lesquelles on peut citer
 
l'incompatibilitO de cette-activite 
avee d'une part le

d~veloppement de l'urbanisme et des industries 
c~tieres
 
et d'autre part le risque de ronflits soclaux du fait que
1e riverains exercent une activit6 sculaire dans cette mer.


L'aquaculture ne 
constitue done qu'un type d'utilisa­
tions parmi tant d'autres des 
eaux cOtieres. beaucoup de
 
ces types d'utilisations sont antagonistes et de 
plus en
 
plus intensifs.
 

* Conseil gbn~ral des p~cheb pour la mediterranee
 
no 54, 1974 - p. 33, para. .
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Quant aux ressources min~rales maritimes, si elles sont
 
considorables ailleurs - 1/5 de la production du pbtrole
 
en 1973 provient de la production off-shore ; 30% de la
 
production japonaise du charbon et une grande partie de la
 
production franqaise du ciment sont d'origine maritime - la
 
zone cbtiere marocaine concern6e ne fait jusqu'A pr6sent
 
l'obJet d'aucune exploitation minitre.
 

La partie terrestre
 

On peut diatinguer deux typea de ressources
 
- lea ressources naturelles traditionnelles
 
- lea ressources de type moderne.
 

Les ressources naturelles traditionnelles
 

Il convient d'abord d'envisager ces ressources avant
 
d'examiner les problumes sur lesquels elles butent.
 

En ce qui concerne lea ressources, on notera la
 
prtpond~rance du secteur primaire. En effet le revenu
 
principal provient de l'agriculture entendue au sens large
 
du mot aussi bien dans la province de Tttouan que dans
 
celles d'Al }Iloceima et de Nador.
 

L'exploitation des rersources forestitres rentre
 
pour 26 % du revenu A Tetouan, 32 % A Al Hoceima et 22 %
 
a Nador.
 

La production vivriere fournit respectivement 15 % 
h Tetouan, 14 % a Al Hoceima et 23 S% A Nador. Dana lea 
trois provinces le chepte] constitue un appoint non 
n~gligeable.
 

La mise en valeur des potentialitts agricoles bute sur
 
un certain nombre de probltmes ce sont : le probltme de
 
la terre, le probltme de l'eau et le probleme forestier.
 

Tout d'abord cette zone se caract~rise par une
 
exigUit6 des terres A vocation agricole. Cette limitation
 
est aggravfle.par l'brolion occasionn6e par des pr6cipitations
 
irr~gulieres et brutales.
 

Ensuite l'irrbgularitt pluviom~trique, on Va detj
 
vue, mptc.Ihe des cultures d'%tL surtout dans certains
 
centres comme Nador.
 

Enfin l'incorporation de la fortt dans le domaine
 
public a tt un facteur de limitation des revenues des
 
populations qui habituellement exploitaient cette foret
 
(charbon, pturage...).
 

Qu'en est-il des ressources de type moderne?
 

Les ressources de type moderne
 

Les zone cOtitres ont vu se developper durant lea
 
derni6res d~cennies une activit tcuristique qui est encore
 
jeune mais qui ne cesse de prendre de plus en plus d'ampleur.
 

Les zones c6titres marocaines offrent h cet Ogard un
 
meilleur exemple. En particulier, la zone cbti~re
 
m6diterran~enne b(n6ficie d'une s6rie de conditions favorablE
 
qui devraient lui permettre mieux que d'autres, de brOler
 
les 6tapes et d'assurer und6veloppement Lminemment souhaitabe.
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Parmi ces conditions il y a lieu de signaler la proximitt

de l'Europe et un ensemble incomparable de sites et de
 
plages attrayants et captivants qui attirent tin liot de
 
plus en plus nourri de touristes.
 

Les conditions d'accueil ont 
ttE assez dLveloppees

dans la region. C'est ainsi 
qu'au terme du plan 1968-1972
 
la capacit6 h6tellere de la region a 6tt de 
l'ordre Ie
 
3.399 lits repartis comme suit
 

- Tetnuan : 1.557
 
- Al Hoceima : 1.530
 
- Nador : 312 
Ii a ete prtvu de porter cette capacit6 A plus de 7.000 

lits. 
L'activitf touristique ­ ou l'industrie touristique ­

semble etre prometteuse dans la mesure oN en plus de

l'h6tellerie cette industrie d6veloppe des activitts
 
connexes 
telles que lea loisirs (station de ski, peche

sous-marine et la plaisanue).
 

Il convient de noter a ce 
sujet que Saidla du Kiss
 
(frontitre algdro-marocaine) constitue l'une des meilleures
 
stations baltnaires de l'oriental du Royaume.
Cependant la aussi les problemes ne 
manquent pas.

On peut citer en premier lieu le probleme infrastructurel.
 

C'est ce que l'on se 
proposera d'examiner dana le
 
paragraphe suivant :
 

Les donnees infrastructurelles
 

Elles peuvent ttre examinees au double point de vue,

maritime et terrestre.
 

Du point de ve maritime
 

L'infrastructure eat insuffisante. On peut dire que

deux ports drainent tout le trafic de la rtgion et
 
monopolisent m~me la 
majeur partie de !'activitb de la
 
peche. Il s'agit des presides de Melilla et Ceuta. 
 Le
 
port de M'diq recement vonstruiit ne constitue qu'un abri
 
pour les petites embarcations de ptche. I1 en est de mbme

du petit port de la lagune de la Mar-chica. Quant au port

d'Al Iloceima il n'a qu'une portee locale et eat loin de
 
repondre aux besoins, puisque ses caracttristiques sont assez

limit~es 
(3 quais dont la longueur est de 500 m; la profon­
deur varie de 3 a 9 m).


Par ailleurs, entre Has- Kebdana et la 
frontitre
 
algero-marocaine il n'y a aucun 
port, ni mtme possibilit6
 
de port.
 

En revanche, l'existence de 70 ha. de la basse
 
Moulouya irriguts par le barrage Mohamed V d'une part, 
et
 
de projet siderurgique de Hador d'autre part, necessitent
 
la construction d'zn port eau profonde a 11ador.
en 
 Ce port

est maintenant en train de 
se r~aliser.
 

Du point de vue terrestre
 

On note 1A aussi un retard frappant caract~ris6 par
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l'absence de reseau ferroviaire et l'insuffisance du
 
au plus qu'environ
rtseau routier. Ce dernier ne compte tout 


760 km de route principale.
 
I1 faut noter qu'il n'existe aucune route longeant
 

Par ailleurs, lea communications
la cote de cette zone. 

Inter-centres ne sont possibles qu'au prix de detours
 

assez longs, ce qui explique un quasi-isolement de ces
 

d'une part, et par rapport au reste du
 centres entre eux 

pays d'autre part.
 

Quant aux liaisons a~riennes, assur6es par la Royale
 

Air Inter, elles sont 
encore embryonnaires.
 
W'aprts ce tableau, il 
apparait que le developpement
 

region n'est possible que
economique et social de cettc 


dans la mesure oU 	il existe une infrastructure appropriee.
 
pour la mise enCette infrastructure est determinante 
assurer ie developpe­valeur des ressources et partant pour 


ment reglona] et lier cette region au reste du pays pour
 

fariliter les 6changes et 
les communications. 
Le developpement regional est d'ailleurs a l'ordre 

du jour dans la planification marocaine. 
II eat perqu par le; pouvoirs -ublics dans sa 

veritable dinrision. 
Deux questions meritent d 'etre posees 
- 'uels sont les cadres institutionnels et administratifs 

pour la mise valeur de cetteprevus a cot effet 	 en 

zone 

d~velopper ces dispositions ?- ('o,,,men'L pourrait-on 
Telles soni les rieux questions auxquelles il nous
 

faudra rechorcher une repunse dans la 3 eme partie de
 

cette etude.
 

CADRES INSTITIJT'IU.INhEL BT ADMINISTRATIF DE LA MISE EN
 

VALEPI D3S XE:;OURCES COTIERES
 

La mise en valeur des ressources et leur gestion
 

s'integrent dans la planification. 
Cette technique introduite
 

au Maroc dfjA par 	le protectorat a connu un caractdre
 

dc 1960 avec le plan quadriennal 1960­national A p.!rtii 

1964. Cette planification a (MCappliquee sous sa forme
 

classiqmi c'est-A-dire une planification globale jusqu'en
 

1973. Le dernier 	plan quinquennal 1973-1977 applique la
 

planification r6gionale.
 
Ii roste A voir dans un premier point le cadre
 

legislatif de cette planification regiona.e avant
 

un second point le cadre administratif.
d'pnvisager dans 


Le adre legislatif 

Maroc a 6tt consacr~e par ]a
La planification au 

162 ainsi que par celles de
constitution du 14 d(cembre 

1970 et de 1972.
 
En effet cette dernihre constitution institue
 

un conseil sup~rieur de la
(titre IX, articles 90 a 93) 

du Plan. Le dahir portant loi
iromnotion Nationale et 


ce conseil.
organique du 1(' avril 2973 organise 
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Dans une premiere phase cette planification avai. un
but essentiellement materiel. 
 Elle avait pour seule

prtocupation la rentabilite 6conomique des 
investissements.
 

Dans une seconde phase la planification marocaine se

fixe objectif un developpement aussi blen rconomique q.ie

social. C'est dans ce 
but que le decret royal du

6 aoQt 1968 a institu6 tin comitt interministtriel pour

l'amtnagement du territoire.
 

Par la suite, le dahir du 
16 juin 1971 vient completer

cet 
edifice en cr~ant des regions qi constituent "un

cadre d'action economique dans lequel des etudes seront

entreprises et des programmes rtallses en 
vue d'un developpe­
ment harmonieux et equilibrt des diffrentes parties du
 
Royaume".
 

De ce fait, ce texte est consid~r6 comme l'1e2ment
fondamental de la politique de d~veloppement rtgional.


Cette nouvelle politique 6conomique a trouvt son

application dans le plan quinquennal 1973-1977. 
 L'institu­
tion du fonds de developpement r~gional en 1975 ne faii
 
que renforcer cette politique.


Les textes ci-dessus indiqu6s ont un certain
cree 

nombre d'organes administratifs. C;est ce qu'on verra dans
 
le paragraphe suivant.
 

Le cadre administratif
 

On distingue deux types d'organes administratifs
 
lee organes de coordination et d'admlnistration et les
 
organes de preparation et d'exbceition.
 

Les organes de prparation et d'extcution
 

Ces organes sont situes au niveau de la region

6conomique. Ile comprennent
 

- Une assembl~e rt-gionale consultative
 
- Un secretariat permanent
 
-
Une d~l~gation regionale de l'autorit6 gouvernementale


chargee du plan et du developpement regional.
 

Les organes de coordination et d'administration
 

Ces organes sont instituts au niveau central, ils
 
comprennent :
 

- Un comite interministeriel pour l'am~nagement du
 
territoire
 

- L'autorit6 gouvernementale charg~e du developpement
 
r6gional
 

- Un comit6 national du dbveloppement r~gional.
 

CONCLUSION
 

Depuis l'independance, la r6gion considerte a 6t&
l'objet d'une attention particuliere de la part des pouvoirs

publics pour supprimer les disparitts existantes entre
 
cette zone et le reste du pays.
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En partir-ulier, au cours des ann~es 60 qul coincident
 
avec la "flcennie du Dveloppement" decidLe par l'Asoemblbe
 
g6n~rale des Nations-Jnies, un programme individualis6 a
 
t6 conqu et ex~cut6 dans cette zone avec l'aide
 
bilatdrale (Allemagne, Belgique, Canada) et multilat6rale
 
(FAO - PAM - FSNU). Ce programme est connu sous le
 
nom de projet DERHO (DLvelopperment Economique et rural du
 
rif occidental). Ce projet poursuit deux objectifs
 
principaux :
 

- Un premier, d'ordre socio-6conomique qui est 
d'augmenter le revenu annuel de la population. 

- Un second, d'ordre bio-physique qui est de lutter 
contre l'brosion des sols. 

Quant A la nouve]le technique de planification elle 
permettralt d'assurer un d~veloppement 6conomique et social 
inttgrt sur un plan vertical (tant entendu que les provinces 
de TCtoua Al iloceima e. Nador sont respectivement intdgrees 
dans les r~gions 6ronomiques suivantes : la region du 
nord-ouesi, la r~gion du centre-nord et la rtgion orientale. 
Cette integration se justifie par des motifs d'ordre 
gogrt ,jIj'e, sconomirque et social. 

Ii fauu Ocne ntendre la fin de la p~riode 
quinquennale pour mesurer l'efficacitb de cette nouvelle 
technique de planification. 
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NIGERIA
 

Adetunji A. Aderounmu
 
Head of Development Division
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COASTAL AREA MIARACTERISTICS
 

The physical environment of the Nigerian coastal
 

area features a relatively regular 800 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 ourdered by extensive low lying
 

swampy land varying in width from a few kilometres off
 

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
 
owing to lack of strong tidal
towards the Niger Delta 


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
 

900. Below this level the temperature fills rapidly
 
0


reaching almost 1 C per metre at timeu. 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 distribution of surface
 

salinity depends upon the distribution of precipitation
 

and on the effluents 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%o to a minimum of
 

27.1 o. The oxygen concentration was close to the
 

saturation values of 5.05 m/l. 
 The phosphate contents
 
From a
are generally low as typical for tropical seas. 


marine ecological point of view, studies relating the
 

distribution and ecology of marine fauna to the
 
-ceanographic regime have been in progress for a couple
 

~~:.........................
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Of years - studies on tne distribution of demersal fish 
on the continental shelf rhave revealed thai the ttiermoclirse 
and oceanographic frontal zones of approximately 14oN and 
14 0 S form very important faunal boundaries for the 
demersal fish population.
 

The sea along Nigeria's coastlire is endowed vith
 
a number of natural resources. 'P:it- e:f]oitaiior of thece
 
resources contribute to the nuimrer um, rrttle­vast of L:t 

m.entv all along tl:e entire f>{) ka, coastline. Little
 
information can be provided on trie actual numbers or
 
coastal settlements and population. However, based on
 
available fragmentary data and extrapolation, it is
 
assumed that there is a 2.5, per annum Lrowtr: rate in the 
population. The total human population along the Nligerian
 
coastline is about 1,500,OUO, out of which 1469,0CW or 
approximately 65" are fishermen; most of the remaining
 
351 engage in farming and exploitation of coastal trees,
 
including coconut and mangrove for food production and
 
canoe construction.
 

With regards to protection, Nigeria possesses a
 
30 km territorial limit and is in favour of the
 
320 km jurisdiction zone.
 

RESOURCES AND USES OF TtiE COASTAL AREA 

Nigeria's coastal area is endowed with a number of 
natural resources including crude oil, gas, trees (such 
as red mangrove and coconut) and fish.
 

The position occupied by the petroleum industry in 
the Nigerian economy is indicative of the importance of 
crude oil resourcs, and the ever increa:sing demand for 
fish and fish products clearly signify te need for greater 
fish and shell fish exploitation to boost production.

Nigeria's fisheries potential is found to te lo,. 
Nigeria's coastal area is for obvious orianograhiic 
reasons not very rich in fisheries resources. 

The present structure of Nigeria's coastal fisheries 
may be broadly divided into (u) inshore trawl fishery,
(b) canoe fishery, and (c) brackish water fishery. The 
inshore fisnery can be sub-divided into general fishing

and shrimp fisheries with a todern fleet of over 40 vessels 
having an over-all length r,!nge of 42 ft - 75 ft. The 
coastal canoe/brackish water fishery constitutes the
 
nrrtisanal sector w:ictn iS charactericed among other 
factors by low productivity. Table I gives the fish 
production pattern per sector. The breakdown of domestic 
fish production figures shows that under the industrial 
sector, coastal production accounted for 6.41, while under 
the artisanal sector, coastal/brackish water efforts 
yielded 64/ of production. Over-all coastal fish produc­
tion amounted to (l.P of total domestic fish production. 
This level of production is a measur, of the types of 
fishing gear and the available teconology. 



Table I
 

Domestic Fish Production, 1974
 

PRODUCTION
 

SOURCES (thousand metric tons)
 

INDUSTRIAL
 
71.4
 

Coastal trawlers 5.0
 
Distant water 


1.0
Shrimp 


ARTISANAL
 

Coastal and brackish
 
waters 
 404.0
 

Rivers and ponds 167.5
 

Lake Chad 
 56.0
 

Kainji Lake 3.0
 

707.9
TOTAL 


The data supplied by the Food and Agriculture
 

Organization (FAO)in 1970 on artisanal fishermen
 

inili led 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

ries yield was 0.3 tons/year/canoe.
 
Toe 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

transfer in artisanal fisheries is also recognised.
nology 

In programming the improvement of activities in this
 

proceed at reasonable
sector, caution is being taken to 

target for an increased coastal fish production
steps. The 


(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 to optimally utilize Nigeria's
 

coastal fish stocks produced by artisanal fishermen. The
 

increase domestic fish production and seafood
efforts to 
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supply involve the eradication of the numerous and complex
economic, sociological, political and leaal restraints
hampering technological development and frustrating

coastal fishing efforts, and also the provision of basic

infrastructures at coastal fishing terminals.
 

Table 2
 

Target for coastal fish/shell

production (TMT per annum)
 

SECTOR 
 1970 1975 1980 1985
 

Coastal trawlers 5.0 12.5 18.0 
 18.0
 
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,
aquaculture is mostly carried out 
at a subsistance level
and is regarded as a part-time occupation of farmers.
Brackish water aquaculture is still 
in its infancy, the
activities being restricted mostly 
to surveys, experimenta­tion and test production of fish species such as 
mullets
(Mugilidae), Tilapia (Cichlidae) and oysters (Ostreidae).

Development potential is considerable according to
available information and results. 
Thought may be givenin the near future to the development of recreational
 
fisheries.
 

INSTITUTIONAL AND REUGiJLATOBY FRAMY1'EORK FOR
 
COASTAL DEVELOPMEN*
 

In order to protect Nigeria's coastal resources from
over-exploitation, there are 
various regulations in line

with the 1958 Geneva Convention 
on the Law of the Sea.
Formerly, Nigeria had 3 nautical 
miles of territorial
waters and in 1967 this was 
extended to lP nautical miles.
By 1971, a decree was promulgated extending further Nigeria's

protected waters to 3() nautical miles. 

With regards to retulatory measures in preveniingoil pollution, there arf ademituate regulations prohibiting
discharge of oil into iigerian waters and ordering theinstallation of equipment, to prevent oil pollution.Facilities are also provided at nariurlIT: for the dis)osal
of all residue. 

The collection of statislieal information at scattered
settlements along tne coast is leir:g orani-ed by the 



217
 

Federal Department of Fisheries in conjurction with the
 

Federal Office of Statistics.
 
To ensure the proper development of available shoreline,
 

inter-ministerial co-ordination exists in the planning 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
 

General cargo ­
320 230 1,000 800
containerized 


Dry bulk via silo 171 513 340 660
 

Liquid bulk via - 168 - 405
 
pipeline
 

Midstream loading - 50 - 15
 

1,442 2,127
TOTAL 1,937 3,301 


Table 4
 

The 1980 and 1990 tonnage
 
forecast for Port-Harcourt
 

(in thousand tons)
 

1980 1990
 

EXPORTS IMPORTS EXPORTE
HANDLING METHODS IMPORTS 


General cargo ­
conventLonal 600 366 602 85 

General cargo ­
i containerized - - 260 185 
Dry bulk via silo 60 15 110 48 
!Dry bulk via grab 110 - 196 -

Liquid bulk via 
pipelines - 416 - 450 

797 768TOTAL 770 1,168 
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MONOGRAFIA DE LA REPUBLICA DOMINICANA
 

Andrfs Aquino Camarena
 
Arquitecto
 

Caracteristicas de la Zona Cotera
 

La Repfblica Dominicana ocupa las dos terceras partes
 
de la isla de Santo Domidgo, geograficamen e insertad2 on el
 
mar Caribe, cuya superficie es de 72000 km : 48442 km que
 
ella ocupa y 23,558 parn Is Repfblica do Haiti. Per estas
 
caracteristicas nuestras zonas costeras son importantes, pues
 
nuestra poblacibn so encuentra intimanente ligada al literal.
 

La poblacibn urbana mhs dinhmica y moderna so ha dosar­
rollado en las 27 ciudades costeras del pals con respectos a
 
las 67 cuidades restantes que forman In poblacibn total (enton
 
datos son tomados del Censo Nacional do Poblacibn y Habitacibn
 
de 1970).
 

El hrea do acci~n de las ciudades costeras so manifiesta
 
2 


-n 1500 kin de litoral y 9000 km de plataforma insular.
 
Ahora biLn, un factor que tiene necesariamente que
 

tomarse on cuenta por In ubicacibn geogrhfica de la isla es
 
su clima, pues presonta una variacibn insignificante por
 0

peque7la: 250C promedio durante el alto, oscilando entre 18 C y 
26oC. Este clima nos permite un disfrute de uno do nuestros
 
recursos naturales durante todo el a'-o.
 

La localizacjbn do 27 ciudades en In costa esth deter­
minada por el patrbn de desarrollo utilizado por los espaAoles 
en la poca do la coriquista de Ambrica. Esta distribucibn 
urbana les proporcionaba mhs facilidades en Ia conquista de 
la zona mediterrhnea y ademis uno o mhs puertos que le comuni­
caran directamente con Espana. 

La poblacion urbana localizada on el llt,:ral de Ia isla 
mantiene una alta tasa de crocimiento on comparacibn con las 
denihs ciudades mediterrneas-porque las absorve. La razbn Be 
explica elnI fuerte flujo (existente actualmente) de interre­
laciones condicionado par su red de carreteras, en vista do 
qje par la dimeesithn del territorio otros medios de comuni­
caciones resuitan antiecon6micos. Prevalece, puss, una funcibn 
b14sica quo so desarrolla en la costa al igual que en In organi­
zacian espacial para obtener un maximum de aprovechamiento de 
los recursos nacionales. 

Es entonces cuando, esta actividad bhsica, como un com­
plemento do ella misma, so plant;a el desarrollo dos Sector 
'Nrismo, quo puede llegar a ser on nuestre medio do vital 
unportancia par lo que liaReptblica Dominicana puede ofrecer 
d los recursos naturales. 

Recursos y U1sos do lit Zona Costera 

La isla do Snnto DomLaigo, fisiograficamente so carfcte­
riza por ser moti.uos;a, hecho por el cual on el idioma taino 
(1) se le liam Halitt, (11e significaba tierr-a alta o montanosa. 

Sobre los accidi.ntes de relieve, el profesor Felipe 

Parra Pagan nos dice: 

1 7'H~ 

L ~ wIA 
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El acomodamiento de los rasgos topogrfico.s del 
relieve a las condicones ,,eolo.icas, tanto estrucLura­
los coma tect~nicas y estratigr~ificas, ha h'.icho que 
cioncidan on Ins torrenos sedii.ientarios que cui-bren In 
mayor parte de In superficie do in isla, Ins montdjas 
con los anticl~iales y los valles con los silicliniales, 
no present~indose ejempilos do relieve invertido die 
volumen semejante. (2), 

Las playas do ntestro litoral tatubien presentan diferen­
tfos tipos do arena par los antes soTalado: cant.os rodados ol 
Las zonas montaiYosas v arona blanca , fina el las Ireas de 
valles.
 

De manern que porlemos divid ir los recursos principales 
en Torrenales y arlti ios; on el proiero se destacnii ls 
rcursos hurnanos (recua rdese que dijitnos que son ins nis 
desarrollados del pals), con toda su infraestructura ecoitomi­
ca bhsica, como consecuencia de stas actividades urbanas so 
desarrollan Ins; agropecuarias complemetitarias de Ins locali­
zaciones humanas con productos para PI mercado interno N el 
de intercanbio internacional. 

Los recursos de explotacibn minera no se desarrollan 
on la costa, (salvo la extracci 'in do lia iauxitaN de In sal 
marina ambas explotadas oln sii ostado virgen, sin ningiri 
tratamiento especial), sino cil el iterior des pals. 

Las costas |)omini.canas han sido dedLcadas c(i los ulti­
inos atos para el de.sarrollo do una infraestruciira turistica 
% con esto aprovechar Ins condiciones ecol1gicas prepon­
derantes oil nuestro nedi con el fin de captir ol turismo do 
playa lite se miteve on eI 1rea des Caribe. 

Coi es te fill s han progaado %s rod I I /,ql ais ilver­
siones on infraestr ctiiria roces;irils pal-a C.1 1 t,lo IO5'LLijos
 

turi t. i cos hacin el area de] Caribe. frociindo , en iforila 
adicional ias tradici ones de ntestra Citidad Priini;aa do lia 
Anericas, primer Ciudad iJundada enl e1 lotvo iniiildo. 

[In esttidio real izadn pO la I.NEI'iCO seo aia l 1 zonas 
l'uristicas para ]a Repiublica I)oiinicanna: lI pirisiera so doilo­
iiiita Santo Domingo y ol itzi pri iier orloil ide piriori dad partien­
do del hecho do que .i todo In fo'rgo fit- cisi lii l cent.nar do 
kilonietros (lesde la capi tol haciii el i;st.e de lit [slit, se 
pitede desarrollar una zona 'uri tica bao la girn i f Luoncii 
que ejvrce [a; cercan a de li Capi t; I, sts sOiviclO N' eol 
patriiohi histbrico que sta ofrece. 

UNESCO deqi vil:s, comin Ia se-''liit prioridod pli, el 
desarrol tie] Tl iiriO I Zast .otto en la Co.st, (t! Puerto 

ii'lata ("Casta He iinhat' ") regI lilt-iltoda '-a pot- ile-creto Presi­
deicti port ria lri do [a li 1'i't Ilcosa­raestr-icttiro t Ca 
ri il.
 

I'lt Iiii.it rcpFI prior i dad illiil jiiiiili Ji .Otlna costora 
( :iirollI;i en Ia parti. Nor-orient;i[ Ie i:i iski, lilan ldia 
Macao, iid lio ( zollni, !r;. excepciid l stL i(iji(Ii¢irtillOlii inia) 

v qne Sil lli r o dlijlda., o:itre 1.-is inijores p i is 'lel ititUido. 
LE tolices 'llu nii iiCl.liirs- tiihul.sill : las do 1:',ni/ tr i c .iac to. 

Li. ciarta zohil riti ,:5t i f>Ct, laptiori ta - 'd-,it : !s 
costa de Eritalonn en el. Slr (;e la 1-la. 
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Un estudio posterior realizado por EDES-MENDAR estimb adecua­
(1o cambiar el orden prioritario do dichas areas en cuanto a 
las prioridndes 2 Y manteniendo las prioridades i y 4. 
Arguyendo que el cambio recomendndo en sus prioridades no 
implicaria que las zones indicades tengan algun impedimento 
para quo sean realizadas simulthnenmente. Se-alando ademhs 
quo es indudable quo la zone de Puerto Plata, tiene majores 
pniyas quo la zona primera (Santo Domingo) y que existe on el 
area un minimo do infraentructura que no existe en la zone de 
Macao, que es la mor zone desde el punto de vista de recur-
Nos naturales. 

Recursos Haritimos 

A posear (e pertenocer a una isla, de toner una riqueza 
icticola comprobada y un indico tan alto do km. de litoral/ 
sobre km 

2 = 3 1, es lamentable qua no so hayan explotado, en 
forma adecuada, Los rocursos maritimos con que contamos, pues 
en estas aguas templades del Caribe el volumen del consumo del 
pescado on nuestra dieta diaria es muy bajo y no so tiene 
costumbre do su consumo. La pesca es monor do 1% on el PBI 
agropecuario, par lo que se encuontra marginado de la cocina
 
dominicana. El Estado ha senalado su interbs en la conser­
vacibn do la productividad do lo recursos dek mar y lo ha 

manifestado con la promulgacibn de la LPv No. 186 del 6 de 
septiembre del 1967, on la cual so declara do interes nacional 

La conservacibn y mantenimiento de lom bancos de Plata (Sil­
ver Bank) cuvo centra es localizado on LAT 32.5'N Long. 
690421 y el Banco de [a Novidad (t.vidad Bank) cuyo centro 
es Lat. 200 01'N, Long. 680 5 1'W. 

Existe una gran cantidnd de puertos en condicionas de
 
servicios y muchas de nuestra comunicacibn interns se realiza
 
a travbs de estos puertos.
 

La penca deportiva se ha incrementado y la competencias
 
do pesca son dc importancia internacional. Las competencias 
internacionales ligodes al turismo, atrhen una gran cantidad 
do pesciadoros, tr;ts oi Mrlin y el Guatapanal, asi coma ln 
coptura de Tiburn en competencias do sub-manrinistas. 

Por las condiciones expresadas anteriormente de toner 
un, gran poblacibn habitando on nuesta costa, ha sido preo­
cupacibn (de nuestr,.E autoridades el control do los dosechos 
en P.1 mar y la contomlinacion do los mismos, existo una pro­
sibn de la ciudadnia par impodir in contaminacibn de las 

giu as costeras, base do nuestro futuro desarrallu turistico. 
El problema que se confront a con mas frecuencia es el do los 
harcos cargueros de petroleo quo lavan sus bodegas en el canal 
dfe la Mono llegando residuos de petroleo a nuestras playas. 

Marco inst itucional y Reglamentacibn 

En vista do nuestra intensibn do aprovechar las costas 
on base a l desarrollo del ,iirismo, so han temmdo variadas 
m(e1id, s do control sobre las lireas costeras Y muy especifi­
camente sobre nuestros polos do Desarrollo uristico. 

El estado Dominicano hi, s9eIzlido quo el Desarrollo 
Cientifico del Turismo as altamonte prioritario para lograr 
el bienestar oconbmico do las comunidades que cuentan con 
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dichos recursos . en base a 6sto ha tomnado un;, serie dp mp­
didns pnrn favorecer ol desarrollo Turistico do es;s Areos. 

Porn ello 1. ley No. 30' del 31 ti abril de 1()683 quemodificb el art. 49 de I- ley 4j733 del 10 do ;e.gosto de 1917, 
par. quo In fajo de terreno, denominnla Zona nicritimia 
forma parte del dominio piiblico fuer; do 60 Mts. 

que 
a, partir do

In linen do miaree, y par,', el litori,l str osi; fr.a ;, so e.st;'­
blece on 75 Mts., en sustitucion do los 2%) Mts. indicados
 
antes.
 

Adicional ;l anteri or so determirl lini fij o i 1 Jn.
 
en el litor~tl Polo I y 
 de 10 Kins. cii el Ii tar;.] Polo 2 (el
Banco Central es qiUen hia side desigtado p. r. 1., croac iude toda lit infraestructuro bISa C, 'a scc'ri,. (I., lia z.oai). Li
estado Doni cicano so vi ci-t.otc, (5 i [a ii-ci s id,3d it, ec l, r. rde Utilid.,d Phblic.i dichos torro ots co,. los Inits (i! co:tro­
lar el desarrollo de 
 dichas ",recs.
 

Estas hreas de Desarrolo 
 Turistico queda;i encomvccdhc­
das par el Senor Presidente de la IPiepitbliic, al Banjo Con­
tral do I L Repblica Dominicana, lia )ireccibn General do
Turismo y el Secretartado ''cnico de lia Presidnccia, par..
 
que sean planificadas y so les dote de las infraestructuras
 
bhsicas de servicios.
 

Asl octos Humanos 
Coma se puedo aprociar anc lit lncaliza;c ) de la pobla­cion de nuestro pats, la programacibn dt- los ospectos huma­

iios on general so desacrrollaii en lt periferi:i del territor.o 
a Io lirgo do su litoral, par lo quo ]a programccn de es­
tas activid des debei 
 est;,r ligadis al .,provwcchmi ontn delos recursos tie nuestra f uica mari zia teniendo quo progrtm,rsr.
Ins tctivid.,des bhsic;s de tierra y tip .. poyo ent los recursos
marinos, en lin, form, itnte gr I , de m-cer., que perni t., su mc'­
jor ;provechmtento. 

Notisr: 

1) Aborgeies quo hnhbctab;ib In Islt tie Sitnto Domingo
 
antes del descubrimienito.
 

2) legiot,,lizactbn de li Pepithlic; Domiiici,, ., plat;dos
23, Oficiiia N, LcoJIl do Plar:lificacibll, q75.
 

Bibliogr. fi,,: 

llegio n;ttctort de I epfi i]0c,t)omi:.cjc.c;a, pl.,'des 2J,
Oficin:, N;calo- I dtl Pljiftcacibi, 1975. 
Iciform, dr I UNESCO sotre lis zon,.s Turi.stics te I. 
Repub lic. i omin ca ;. 

Ii orme de 1. EDES-MENDAY. 

Ce.so Nciona;l hd Poltactb)ii v t;,bittcibn do 197U. 
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SPAIN
 

Ernesto de Fez Sanchez
 
Direcci6n General de Puertos del
 
Ministerio de Obras Pftblicas
 

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 cos 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 spacp
 
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
 
rertain areas by crowds of tourists and holiday makers.
 

It is essential to prevent an undesirable degradation

of the natural surroundings which are intrinsicaLly very

special 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 tourist structure has adapted quickly to the demand
 
whereas the available infrastructure cannot change so fast.
 

flence, the emergence af 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-Ministerial
 
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
 
serving all the nuclei of a coastal area.
 

The factors determining which of the two is the optimum

solution include such factors 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 eco-omic conditions which will enable the
 
service to finance future expansions on its own, so 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 Catalua, has requested INTESA to 
prepare an indicative planning study of the uses of 
publicly owned coast from the demiorcation line separating

the municipalities of Torredembarra and Creixel to
tp

La Riera de hiudecanas separating the municipalities of
 
Montroig and Cambrils.
 

The total area undler study is approximately 45 km 
long and includes in the centre the urban area of Tarragona, 
its growing industrial pule and its 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 fir.3t 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 toe 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 public
 
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 active 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
 
sectors 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 planned for this stretch of coast
 
are as 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, 
Tarragona, 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 recreational ports,
 
various marinias 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 degrees
 
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 possible 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.
 



THAILAND
 

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 R,650 km of coastline.
 
The sea area is about 120,000 km along the coast and
 

.

the continental shelf is approximately 350,000 km

2
 

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
 

can be found almost everywhere,
mud. However, soft corals 

except on 
the east side of the Outer Gulf where stony
 
and calcareous corals are frequently found.
 

There are 1,393 fishing villages situated along the
 
coast composing of approximately 38,700 fishery households.
 
Most of those living along the coast are small-scale
 
fishermen, 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 I0,COO hectares of coastal tidal and
 

in Thailand have now been developed into
estuarine areas 

ponds for aquaculture of the highly valued shrimp species
 
as well as some fin fish. The country also abounds with
 
long areas of mangal swamps, tidal flats and estuaries
 

still available and suitable for development of
that are 

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 coa" 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 tourist business at Pattaya,
 
on the eastern coast, led to an appraisal of other
 

Many excellent
potential areas elsewhere in the country. 


t P 
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Annual FisI"Liw,'ii : ir.Thkil,,ud.. 196;0-1874. in Sttric ':a) 

Yofi" Ynritv Inlanid Totnl 

1960 146,500 40,000 186,500 

1961 2,.3,300 49,000 282,300 

1962 269,700 61,000 330,700 

1963 323,700 70,500 Y94,200 

1964 494,000 82,700 576,700 

1965 529,500 !3,600 613, lO. 

1966 635,20o 85,200 720,400 

1967 762,n00 85,300 8117,500 

1968 1,004,000 85,200 1,0,9,200 

1969 1,1t 0,C'30 9C,,400 1,70,400 

1970 1,1 35,'i, 15,000 I,448,oo 

1971 1,470,:'(,0 117,000 1,567,000 

1972 1,',UM Ix-o 1,679,OCO 

141,o(;0 1,679,0OCO 

1974 , '."' 159,0('I 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.
 

FORESTRY
 

There are mangrove forests along an inundated muddy
 

shore of the coastline. This type of forest is well­

distributed along the eastern coast of the Gulf of Thailand.
 

It also appears along the western coast of the peninsula,
 

southward to the Thai-Malaysian border.
 
From the economical poin :f view, mangrove forest
 

is an essential source of fue wood and charcoal. This 2
 
type of forest covers an estimated area of about 3,681 km


2 

in which an area of about 1,671 km is controlled by the
 

Royal Forest Department. The annual yie d of the forest
 

in recent years has been about 757,054 mi.
 

FISHERIES AND AQUACULTURE
 

The fishery resources in the coastal areas of
 

Thailand may be divided into two categories, i.e., marine
 

and brackish waters. In the first category, the Indo-


Pacific mackerel (Rastrelli er_ Mp.) is the most important
 

pelagic fish. Other impor an fishes in the marine
 
catch are 
the anchovies (3ngraulis spp. and Stolephorms app.1
 

the Spanish mackerels (ScoMeromorus app.), pomfrets
 

(Pampus sp and Stromateus o.), mackerel scad (Megalaspia
 
~ar), threadfins (Polynemus sp.), baracudas, groupers,
 

snappers, lizard fish and 
 at s es, squids, shrimp
 

(Penaeus app. and Metapenaeus sp . 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 chenos) and
 

mullet (Mu~il sp.); (2) crustaceans, such as shrimp
 
(Ponaeus and Metaenaeus a.) and mangrove crab or blue
 

cra oScylla scerata; and ( 3) molluscs, such as azkshell 

clam (Anadara ransa), mussel (Mytilusmaragdlnus), and 
oyster (Crassostrea ap.). Among these, tne cu ure of 

shrimps and molluscs is 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 yielo.
 

Fish is an important source of protein in the regular
 

diet of the Thai people and the projected demand and
 

supply of fish production in Thailand for the period
 
1973-1980 has been calculated by using the equation used by
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Table 2
 

Shrimp farms and their production ,
 
I during 1970-1974
 

1970 1971 1972 1973 


Total number 945 1,200 1,154 1,462 

Areas used
 

(rais) 44,704 59,914 56,602 
 71,668 

Production(tons) 975 
 954 1,450 2,060

Shrimp 
 - 911 911 1,365 

Fish 
 - 43 459 695 


Value (/ 106Bahts)-
 - - 37.4

Shrimp ­ - - 35.3 
Fish ­ - - 2.1 

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,"94 
 943 1,100 -

Mussel 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 ­

1974
 

1,518
 

75,576
 

2,926
 
1,775
 
1,151
 

48.3
 
43.2
 
5.1
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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 39,716 915,962 

1974 41.0 832,254 780,000 100,000 55,128 935,128 

1975, 42.2 912,049 800,000 100,000 67,370 967,370 

1976! 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 

19781 46.3 1,046,310 850,000 170,000 107,610 1,127,610 

1979! 47.7 1,095,322 850,000 180,000 120,975 1,150,975 

1980 49.2 1,146,555 900,000 190,000 143,240 1,233,240 

It is anticipated that marine fish 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 app.), Pangasius spp., 
Chinese grass, silver and bighead carp, common carp, and 
Tilapia spp. 

OFFSHORE MINERAL EXPLORATION AND FXPLOITATION 

AlThough oil exploration in the Gulf of Thailand and 
in the Andaman Sea is bno.n conducted by various oil 
companies and evidences ol til deposits were reported 
in some areas, oil exploitation is not at present 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 
uscless and it would take a considerable long time before 
the land is turned to its original forest. 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.
 

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
 
Fisheries while the Royal Forest Department takes care
 
of the mangrove areas. Ports and shore facilities are
 
under the jurisdiction 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 disasters
 
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 yields 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 zone 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 flarbour
 
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 in the near
 
future.
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Le Togo, avec une superficie de 56.ACC kn ,
 

population de 2 millions d'habitants en
abritaient une 

1970 dont 12 ', habitaient la zone 
cOtiere qui repr~sente
 

a peine le i/iOme du territoire national.
 
Le pays tpouse la forme d'un corridor et s'Lt re sur
 

unp distance d'environ 600 km entre le 60 et le 11
 
Il eat limit6
parall~le latitude nord avec 53 km de cbte. 


au nord par la Haute-Volta,A l'est par la Rbpublique
 
Ghana et au sud par
Populaire du Benin, Al'ouest par le 


l'0ctan Atlantique.
 

CARACTERES PHYSIQUES ET 2ROBLEMES DE L'ENVIRONNEMENT
 
COTIER TOGOLAIS
 

La zone cOtibre togolaise eat formee par deux unites
 

morphologiques bien distinctes :,
 
- le cordon littoral d'une largeur de 2 A 3 km avec
 

un systdme lagunaire et lacustre, d'une part et
 

- la partie m~ridionale du Plateau de la "terre de
 

barre" du Continental Terminal, d'autre part. 
 Le
 

Plateau tombe en abrupt sur le 
cordon littoral.
 
par trois cours d'eau c6ti~re
L'ensemble est arrose 


le Zio, le Haho et le Mono de direction nord-sud formant
 

des plaines alluviales correspondant aux dep~ts fluvio­

lacustres.
 
Le cordon littoral et lagunaire proprement dit forme
 

une bande de largeur variable (2 A 3 km) au relief estomp6
 

entre le bord de la mer et la lagune intorieure dont fait
 

partie le Lac Togo k4%0. 000 m2 ) situe A 32 km A Vest de 

Lome, la capitale du ' oro. 
Le cOte marin du cordon littoral eat une zone de 

dtp~ts sableux alors lue le cot6 lagunaire eat form& 

de sols salins argileux ou stratifies, sable sur argile 

ou argile sur sable. 
Le cordon littoral constitue un sol A cocoteraie
 

par excellence. Par 
-ontre, du cot6 lagunaire, lea sols
 

forment des pfturages naturels qui sont inonds
 

ptriodiquemenw 
pendant les saisons pluvieuses.
 
Le zone cOtiere togolaise est caract~riste par une
 

anomaie ,.limatique qui se traduit par une 
s~cheresse
 

relative et la disparition de la for~t dense. Lome ne
 

d'eau par an a~ors que d'autres stations
reroit que HA1 urm 

ouest africaines situtes A la mgme latitude que la region
 

c6ti~re togolaise enregistre une moyenne pluviom~trique
 

annuelle d'environ 1.500 mm d'eau. 
 Ceci entralne une
 

p~nurie d'eau pour la population locale.
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Ii se pose actuellement dana la region ctiere togolaise
 
Iae problemes majeurs ci-apres
 

L'EROSION DE LA COTE TOGOLAISE
 

La cbte togolaise eat actuellement soumiseA une
 
action Intensive d'erosion marine & la suite de construction
 
du port de Cotonou (Btnin) datant de plus de 10 ans et
 
de celle du port de Lomt il y a 8 ans.
 

La construction de ces ouvrages artificiels ne sont
 
pas lee seuls responsables de cette 6roson. Il y a d'autres
 
facteurs naturels qui font partie de la gtntse ces cordons
 
littoraux ouest africains. II s'agit :
 

1. Des agents marina constructeurs tels que
 

- la houle du sud-ouest dont le d6ferlement sur
 
nos cOtes eat A l'origine de phdnomene de la "barre".
 

- la derive littorale qui charrie constamment
 
vers l'Est, tout le long de la cote d'enormes quantit~s
 
de sable, derive renforce par un courant dit de
 
Cotonou qui serait issu du cap Saint-Paul.
 

2. Des envahissements brusques du littoral
 

Selon Marc Donnel et Stwart dans leurs 6tudes
 
prflminaires & la constructicn du port de Takoradi en 1920,
 
la cause ce ces attaques naturelles de la cote serait due
 
a "'Iexistence sur l'equateur A 1300 miles A l'ouest de la
 
Gold-Coast, d'un centre de pertubation oa lea tremblements
 
de terre produiraient des vagues anormales".
 

C'est ainsi que par ce phtnomene, le wharf de Lom
 
et la ville d'Accra ont 6te detruits en 1911 et en 
juillet 1862. Lea villes lea plus touchees dans le Golfe 
du Benin sont celles de Grand-Popo er 1921 et 1944 et 
celle de Kta (Ghana). Constamment battues par les vagues, 
ces deux dernieree villes ont ptriclit6. La mer continue 
& lea ronger et il ne rrste pour chacune qu'un mince 
lambeau que lagune et mer se disputent. 

3. Une petite et lente transgression marine
 

Certaines 6tudea slir la cote togolaise ont conclu A
 
un rapprochement sensible de la mer. L'observation du
 
littoral de Lome A Cotonou le prouve. Les populations
 
riveraines et le usagers de la route internationale
 
Lomb-Cotonou l'ont temoign6.
 

Une partie de cette route eat compl6tement d6capte par
la mer dans lc secteur d'Agbodrafo (Porto-Seguro) oa la 
mer avancerait de 6 m par an. Ii a fallu proctder A un 
autre trac6 de cette route. Sous l'influence de la mer,
 
des cocotiers ont 6t6 deracinds. Certains ptcheurs sont
 
obliges d'abandonner leurs hameaux.
 

Ces actions de 1'6rosion de la c6te sont lourdes
 
de consequences.
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La superposition des photographies atriennes datent
 
de 1961, 1965 et 1970 donne une idee precise des
 
modifications de la eote. On assiste donc, apres la
 

ae Lom6 A 1'bauche
construction des ports de Cotonou et 

d'un nouveau profil littoral. Ceci se traduit par la 
disparition de la belle plaee sablonneuse A certains 
endroits faisan' place A l'apparition de petits Golfes. 
Les beaux sies toristiques du littoral se troivent ainsi 
menaces. 

Le dr-agrIte kpr~levfinent de satle) sur la cote pour 
iir contribue a aggraver
 

la situation.
 
la construction des maidcns en 


Jisv'o ira rcrte tvolution progressive de la cbte 
toUolai:3.. Four l' irs'ans 4 aucun remede n'a encore ht6 
trouv ft -e Frobleme d'eroion. 

I. Les inordations
 

:lles sont frtquentes en periode de saisons pluvieuses
 
et sont dues au dtbordement des lagunes, du lac Togo et
 
des (r.hoichures des trois cours d'eaux cotiers : Zio,
 
ahc, Mono, causant des deg~ts importants aux rivernins
 

notaminen! les habitants des quartlers limitrophes des
 
lagunes de Lomr et d'Antho qui heuresement sont actuelle­
ment en voie d'assainissement.
 

iar ailleurs, !'irruption de l'eau de mer dans celle
 
du lac Togo a rendu ctte eau s le. La desalinisation
 
de cette ePu A des fins agricoles a et6 prevue.
 

. Le manque d'eau douce 

La population du cordon littoral togolais souffre
 
du manque d'eau douce. La nappe phr~atique qui est a
 
une faible profondeur, communique directement avec l'eau
 
de mer rendant ainsi cette nappf d'eau completement salle.
 
L'eau dooce n'exisle que dans les nappes d'eau souterraine
 
du Pliateau du Continental Terminal mais cette eau'est
 
menac~e par l'inflence marine.
 

t'. La pollution
 

La pollution dans la zone cOtiere togolaise bien
 
qu'elle ne soit pas rnronijue, retient de plus en plus
 
l'attention. Cette pollution se presente sous deux
 
formes : d'abord au nivean de la capitale, ensuite 
sur
 
Lout le long du littoral de Lom@ jusqu'e Andho.
 

Les elements de cette pollution se presentent comme
 
suit :
 

- l'existence encore A Lom@ de tinettes duze a 
l'absence d'un rtseau dassainissement adcquat et 
de fosses sceptiques. Ces tinettes polluent
 
littralement l'atmosphere urbain au moment des
 
vidanges.
 

- la presence du wharf A vidange A 24 km de la route 
Lomt-An~ho compromet l'utilisation de la plage a des
 
fins touristiques.
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- le rejet directement dans la mer des rdsidus de 
l'exploitation de l'usine phosphati~re de Kp6m6 pollue 
l'eau de mer de Kptmt a Antho 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 c~te.
 

DONNEES DEMOGRAPHIQUES
 

La zone cbti~re togolaise est caracteris6e par une
 
forte concentration humaine. La population, essentielle­
merit compos~e de trois principaux groupes ethniques :
 
EWE, Mina, Ouatchi, vite surtout de cultures vivri6res et
 
de commerce.
 

Quelques chiffres tir~s du recensoment de la popula­
tion du Togo en 1960 et 1970 suffiront pour donner une
 
idle claire de cette concentration humaine sur la c~te.
 

Population du Togo en :
 
1960 1,5 millions d'hatitants
 
1970 2 millions d'habitants
 

Avec un taux d'accroissement moyen de 2,R q, cette
 
population aura atteint 3 millions d'habitants en 1985
 
par extrapolation de la periode 1960-1970 et sous r6serve
 
de modifications du taux de crolusance dans la ptriode

actuelle.
 

Population de la zone cOtire
 

POPULATION URBAINE POPULATION RURALE
 
ANNEES (Lomb und An~ho) 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 c6tiPre dans
 
l'ensemble du Togo se pr~sente comme suit
 

1960 18 %
 

1970 21 %
 

1985 35,6 %
 

Ii se d~gage de ces quelques donndes dtmographiques
 
que d'ici 10 ans, c'eat-A-dire vers 1985, un Togolais sur
 
trois r~sidera sur la zone cbtiere.
 

L'essentiel des activit~s : industries, administrations,
 
commerce, service, enseignement, tourisme et des
 
infrastructures qui sont dJA concentr6es dans la r~gion
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littorale sront davantage renforcees, alors que cette
 
zone littorale ne repr~sente que 2 q de la superficie
 
totale du territoire togolais (56.600 km2 ).
 

L'urbanisation rapide de la cOte togolaise envahit
 
progressivement l'espace rural et lea milieux naturels
 
si bien qu'il manque de plus en plus d'espace.
 

La population de Lome qui ttait de 250.000 habitants
 
en 1975 avec un taux de croissance de 9,8 %, aura tripl6
 
en 1985 (environ 750.000 habitants).
 

Lome couvrait ddja en 1975, 12 km de cote ; soit i
 
25 % des 53 km de la cbte togolaise.
 

Le souci du Gouvernement togolais eat d'organiser
 
au mieux la r@gion cbtitre pour une meilleure distribution
 
de la population des activites, des equipements et des
 
infrastructures necessaires pour prot~ger les sites
 
naturels en vue d'etablir un meilleur 6quilibre entre
 
l'espace rural et l'eapace urbain.
 

RESSOURCES ET UTILISATIONS DE LA ZONE COTIERE
 

AGRICULTURE
 

Elle eat fondee easentiellewent sur la production
 
vlvritre surtout le male et le manioc qui 
constituent la
 
base de lnlimentation de la population cOtiere. 
Les
 
cultures ,aralcheres ce sont aensiblement developphes
 
ces 
dernlres annees dana lea banlieueo de Lom6.
 

La seule culture industrielle de la zone cOtiere eat
 
celle de cocotiers. Lee cocoteraies qui couvrent dane
 
cette r~gion 600 hectares, fournissent du coprah destine
 
A l'exportation.
 

Cette culture qui 6tait florissante autour des
 
anntes 1935 constituait une veritable source de revenu pour
 

lea populations de la cote composes surtout de l'ethnie
 
Mina. Aujourd'hui, une bonne partie de ces cocoterales
 
eat ravag~e par une maladie dite "maladie de kaincop6"
 
a laquelle on n'a trouv6 aucun remede.
 

La peche eat importante dans la zone ctidre togolaise 
ou eat pratiqu6e d'une faqon traditionnelle, la p~che 
maritime et la peche lagunaire et lacustre par lea 
riverains et lea saisonniers venus du Ghana et du Bnin. 

Lea poissons abondent dans lea fonds marine sablo­
vaseux qui repr~sentent, pr~s de la cOte, 50 kul et aussi
 
dans lea fonds vasosableux situes un peu plus loin,
 

Ces fonds marina meritent
et couvrant environ 150 kmP. 

d'Stre proteges et utilises rationnellement pour empecher
 
leur depeuplement.
 

ont leurs limites.
Mais ces conditions naturelles 

Ces fonds marina susceptibles d'*tre utilIss par lea
 

Le Plateau
chalutiers ne sont pas assez etendus. 

Continental eat encombre de coraux A partir de 55 m de
 
profondeur et contient peu de poissons.
 

La p~che lagunaire et lacustre eat pratiqute par
 
lea agriculteurs pour qui elle constitue une activit

6
 

d'appoint.
 
Tout au long du littoral, il existe des villages
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de p~cheura. Leur habitat eat assez original. Ii eat
 
fait de branchage de cocotier.
 

L'INDUSTRIE
 

Les activitds industriell4!s qui sont encore
 
embryonnaires au Togo sont concentr~es A Lomd et dans
 
la zone c6tiare. La plus importante de ces activit6s
 
eat celle de la CTMB (Compagnie Togolaise des Mines du
 
Bdnin) qui exploite d'importants gisements de phosphates,

l'un des plus riches du monde, situ6s A 32 km de la cOte
 
A hahotoe et dont lea rtserves sont estimdes A plus de
 
50 millions de tonnes. La production annuelle d6passe

1 million de tonnes et eat achemin6e A l'exterieur par

le port phosphatier de Kpdm6.


Des indices de gisements de p~tr~le ont @tt decouverts
 
au large de Lom6. Des 6tudes sont en cours pour lea
 
confirmer.
 

LES INFRASTRUCTURES DE COMMUNICATIONS
 

Les voies de communication sont denses dans la
 
region c6tire togolaise qui Be trouve de ce fait privile­
giee par rapport au reste du pays.


Les r6seaux de communication sont constitute par un
 
systdme parall~le rail-route au d6part de Lom6 dont le
 
r6aeau Lome-Aneho longe litteralement toute la cote.
 

1. Les routes
 

Elles sont pour la plupart bitum6es et en excellent
 
*tat. La route du littoral eat attaqute par l'rosion

marine ce qui a obligt les autoritts A tracer une nouvelle
 
route qui reprend en partie l'ancien trac@.


La densit6 du reseau routier dans la region cOti6re
 
n'exclut pas un relatif enclavement de l'arriere-pays

immddiat au cordon littoral, enclavement d6 au systtme

lagunaire et au lac Togo qui constituent de v6ritables
 
obstacles de liaison entre 
ces deux unites morphologiques.


Le projet d'autoroute Inter-Etat Abidjan-Lagos
 
passant au nord de Lome eat 
un nouvel element structurel
 
A prendre en compte dans l'amtnagement rationnel de la cote.
 

2. Le chemin de fer
 

Les trois lignes de chemin de fer de la region qui

ont dt6 construites par l'administration coloniale
 
allemande avant la premidre guerre mondiale, sont assez
 
v6tusts et meritent d'Otre renouvellees. La vote
 
ferree cOtiere sera renforcee pour le transport d'engrais

phosphate dans la zone portuaire de Lome.
 

Dana le cadre du projet rtgional de la CI4AO
 
(Ciments de l'Afrique de l'Ouest), ou prevoit la
 
construction d'une ligne de vote ferre A partir du
 
parcours kilom;trique 19 de la ligne du centre Lomd-Blitta
 



jusqu'a abligbo en vue du transport de clinker en
 

destination du port de Lomb.
 

3. Le port de Lome
 

Le port de Lomt qui a ete construit par les Allemands
 
et inaugur6 en avril 1968, constitue l'el~ment principal
 

C'est un port en eau profonde
de d~veloppement du pays. 

autour duquel se developpe actuellement une zone industrdle
 

bloquant ainsi la croissance de Lomt vers l'est.
 
Le port de Lomt sera utilisO par les pays continentaux 

africains enclav6s tels que la Haute-Volta, le Niger et 

le Mali pour l'coulement do leurs produits. 
Des accords A vocation de cooperation regionale ont
 

conlus en septembre 1975 entre les gouvernements du
et 

en vue de la r6alisation
Togo et de ces trois Etats 


rapide de ce projet. La Haute-Volta a d6jA r~servt des
 

terrains dans la zone portuaire de Lom6 pour la construc­

tion des hangars et des entrepOts.
 

4. Le tourisme
 

Le Togo connait ces dernibres ann~es un debut de
 
cet effort n'est r~ellemen
d~ve]oppement touristique. Mais 


zone du littoral qui constitue en fait
senti que dans la 

le principal potentiel touristique. 

Il n'existe pas actuellement de vritable politique 
de promotion touristique fond~e sur l'am~nagement syst~ma­

tique des sites. Au contraire, on assiste A une politique
 

de dtveloppement d'infrastructures hteli~res destin6es
 

A assurer l'arcueil des touristes ttrangers.
 
du projF.t d'aiwsnagement
Cependant, daris ic cadre 

ctiere totolaise du troisitme Plan
int~gre de la zone 

on prevoit 1'am~nagement
de dveloppement (1976-198(), 


lac Togo et tie!a cote, notamment
des sites piitoresqies du 

sacr~es de Bt,
celui d'Antho, mais aussi des ior@ts 

a'Asseme et de Glidji qui sont des reliques des anciennes 

for~ts de la cte. 

POUR LESCHEMA INSTITUIONNi4L ET hEGLEMENTAIRE 
LE LA OWiE COTIERE TOGOLAISEDEVELOPPEMENT 

pas encore de rLglements particuliers
Il'n'existe 

zone ctiere togolaise.
concernant l'utilisatlon de la 

o 
n 12 du 6 ftvrier 1974 temoigne de la
Mais l'ordOnnance 

volont6 du Gouvernement togolais de pencher sur
se 

l'organisation rationnelle de la zone c~ti~re do pays.
 

section 1,
Les articles 15 et 16 du enapitre Ill 

de la dite ordonnance d6finissent, d'une faqon gnrale,
 
les domaines publics naturel ou artificiel de l'Etat
 

et des colle'tivit~s publiques. Cen articles sow.% ainsi
 

libell~s :
 

Article 15 : Font partie du domaine public naturel
 
le domaine public maritime et le domains
 
public fluvial.
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Le domaine public maritime se compose
 

10/ des rivages de la mer jusqu'A 100 m6tres 4 l'interieui,
 
des terres A partir des plus haute mardes.
 

20/ des rives des embouchures des cours d'eau subissant
 
l'influence de la mar~e jusqu'A la limite des plus
 
hautes martes.
 

30/ 	lee lacs, 6tanga lagunes dans le limite d6termin~es
 
par lee niveaux des plus hautes eaux avant d~bordement
 
avec une zone de protection de 100 m6tres de largeur
 
d partir de coe limites sur chaque rive ext6rieure
 
et sur chacun des bords des Iles.
 

Article 16 : 	Font partie du domaine public artificiel
 
a) leL ports maritimes, militaires ou de
 
commerce avec d~pendances n6ceasaires (diques,
 
jetes, bassins, 6cluses, etc...) ainsi que
 
lee ports fluviaux, lee canaux de navigation
 
et leurs chemins de halage, lee aqueducs
 
ex6cutes dans un but d'utilit6 publique,
 
ainei que lee d6pendances do ces ouvrages.
 

Sur la base des rbglements g~n~raux sur le domaine
 
maritime de cette ordonnance, une r~glementation sp~cifique
 
concernant l'utiliaation de la zone cetiere togolaise eat
 
en voie d'elaboration.
 

Au termse de cette etude, il convient de souligner
 
que, face aux nombreux probl~mes ci-dessus mentionnes,
 
il existe actuellement une volontA politique du Gouvernement
 
togolais visant A ces resoudre. C'est ainsi qu'a d Jh 6t6
 
Inscrit dans lee programmes du troisi6me Plan quinquennal
 
de d~veloppement 6conomique et social (1976-1980), un
 
projet d'am6nagement Int~gr6 de la zone c6tiere togolaise.
 

Par ailleurs, certains problbmee c~tiers peuvent
 
ttre r~solue dans le cadre d'une cooperation r6gionale
 
ou sous-r~gionale. C'eet le cas du ph~nombne d'6rosion
 
marine de la cOte togolaise, ghanbenne et bininoise qui
 
peut faire l'objet d'un programme d'action commune pour
 
ces trois pays c~tiers ouest africaine : B~nin, Ghana, Togo.
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P.O. dox 2462, Dar es Salaam
 

INTRODUCTION 

The coastline of Tanzania is approximately 800 km
 
(500 mi) long and includes tne islands of Mafia and 
a
 
number of small offshore islands. Dar es Salaam, Lindi 
and Mtwara are natural harboirs, none of which has been
 

developed as an up-to-date fishing port. River Hufiji
 
discharges into the sea throjgn a complex delta system
 

opposite M1afia Island, while the Ruvuma, Ruvu, Wami, and 
Pangani have important estuaries along the coast. The
 

coast is characterised by a narrow continental shelf with
 

a width varying from 	a minimim of 6 km to a maximum of
 
Mafia island and Zanzibar. 

Fizhing by conventional trawlinr methods is difficult along64 km at the area around 

a great proportion of the continental she'f because of 

coral formation. 
The climatic conditions on the coast are influenced
 

African coastal current, which is a northerlyby the East 
branch of the So'iln huatorial cirrent dividing off the 
north tip of Xalatyasy Republic. lydrobiololical studies 

deficient in the growthindicate that tnp ocean water is 
chain ofof plankton and fi.n 	species, wriich affects the 

marine foods and consequently the distribution of marine
 

resources that can be exploited. 
The greater length of toe coast is protected by coral
 

formations which reduce the effect of heavy winds.
 

Fishing villages are developed all along the coast and
 
fish receiving facilities have been planned/installed to
 

preserve the catch.
 

TOPJGhAiPY OF T:ii COASTLIiIE 

In general the continental shelf is in most places
 
Pemba Island
narrow and characterised by coral formation. 

does not form part of the continental shelf and is 
separated by a deep channel 5s3km wide and 800 to 1000 in 

deep. The coastline 	topography can be classified as follows
 

1. The inshore reefs ano islands 
The 	general coastal pattern of Tanzania is that of an
 

Xost areas have a continuous
elevating fringing reef. 

chain of small offshore islands presumably formed by
 
fragments of the elevated crest of a previois reef. Between
 
the small islands and the coast are extensive Acropora sp. 
coral beds. This type of pattern is observed ona 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 b~che-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 "ema" 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
 
Lethrijus a_. 
in great variety but most particularly

Iethriie chaerorynchus. "Dema" traps set in the grass

beds away from coral with weed as bait seem to catch
 
exclusively Sans or 
 Use of bottom longlines has
 
been tried with moderate catches of small sharks and
 
marine catfishes (EAMFRO Annual Report 1972). 
 In 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 coast. 
 The main areas are off the Rufiji
and Sabaki 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 converted to fishmeal or sold as "soup
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 Busara 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 reefs
 
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 s-ibmerged 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).
 

5. 	 The continental slope and shelf areas below
 
the thermocline
 
The deeper water areas (below 50 fathoms) are
 

characterised by an extremely rich gorgonian coral and
 
These areas are located off south Zanzibar
sponge fauna. 


and Shimoni. There i8 a variable amount of fish species
 
exploit
but there is no commercial means being utilized to 


these species at the moment.
 

Area 	of the shelf fronting Tanzania
 
on the Western Indian Ocean (from
 
Moiseev 1969)
 

Shelf Upper slope 
Area (0-20C m) 200 m-lOe m 

km2 	 km2 
10,000 160,000TANO'ANIA/KENYA 

'o!urce: The Fish Resources of the Oceans, J.A. Gulland. 

COASTAL :IYDROGRAPHY 

1. 	 Currents
 
Tie 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
 

the changes in the wind system with the monsoons.
about by 

Tile current system in the southern Indian Ocean 

which washes t}.e Tanzanian coastline is similar to t hose 
of the vacific and Atlantic. The south equatorial current
 
flows westwards at around 100 S dividing as it approaches
 
the East African coast. The northwards flowing arm
 
forms tne East African coastal current which washes the 
coastline.
 

In the nortthern Indian Ocean, 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 120 N latitude. The water leaves the coast
 
and flows a8 easterly direction as the monsoon current
 
south of 10 N latitude.
 

The northeast monsoon (October-March) brings about
 
considerable changes in the circulatory pattern, especially
 
in tne 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 high 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 tz, have a large variety of species but 
not in sufficient concentrations to ensure that a
fshling enterprise of a 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 effort ran be attributed to
 
the low level of fishing effort and the use of inefficient
 
gear 	typical for subsistence fishing. Tanzania's annual

marine fish production is estimated at under 1O,OOO tons
 
per year (1972) and is mostly 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 polential 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 being 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, 1969), relatively unproductive waters
 
stretch for considerable distances offshore (80 to 320 kin).

Beyond this belt a possibility exists for a tuna line

fishery for scombrold 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 preseniy

being exploited by light attraction in combination with
 
purse seine and dipnet.
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Product 


Fish 

Crustacea 


Mcbe-de-ser 

Seaveed 


Seashells 


Total production 


Value of catch
 
(T. Sha.) 

Table 2 

1968 


20,900 


507,507 


105 


260 


533 


22,305 


34,389,300 


CcaQ.rable Narine Fish Productli in Tanzania 
(Fisheries Division Ainua1 

Anmal flsh produetion in 

ispoi't 1973) 

metric tcmes 

1969 


15,374 


597 


130 


205 


769 


16,975 


28,653,600 


1970 


17,492 


585 


277 


252 


478 


19,084 


25,779,000 


1971 


20,904 

391 


202 


135 


479 


22,111 

32,796,598] 

1972 1973
 

27,563 22,187
 

330 273
 

147 35
 

195 112
 

696 492
 

28,679 22,187
 

46,886,528 46,563 



24 

yield (1970-1972)T•ble 3 Average yearly fishing effort and 

Regioms considered
 

Mtvara OverralTanga Coat Lindi 

2679 1248 7831
Nmber of fishersen 2523 1381 


2 ofNumber of i"
continental shelf 
per fisherman 0.9 3.0 1.1 0.25 1.5 

Number of fisher.em
 
ku of coastline 21 7 5 19 9 

Total fish landings
 
in 1000 metric
 

5310 6420 8900 1350 21980tonnes 


Metric tonnes
 
landed per
 
flsherman/year 2.1 2.4 6.4 1.1 2.8
 

Metric tannes
 
landed per kg2 of
 

continental shelf
 
5.7 1.8
per year 2.1. 0.8 4.3 


Number of canoes
 
and other craft 912 835 779 
 385 2911
 

Number of fishermen
 
per fishing craft 2.8 3.2 1.8 3.2 2.7
 

Metric tannes 
landed per fishing 
craft per year 5.8 7.7 11.4 3.5 7.5 

Source: Fisheries Division Statistics Reports 1970-1972.
 

http:fisher.em
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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 stage 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 eo 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 th3
 
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. The 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 life but with
 
growing populations, action has to be taken to safeguard
 
marine life and to continue to attract bathers on the beache.
 
The types of wastes associated with coastal areas are:
 

I) The human environment sewage disposal;
 
i) Industrial wadtes - 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) Oil 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 should be placed at making a proper
 
study of the environment around the coast. The launching
 
of the United Nations Environment Programme (JNEP) and the
 
establishment of the FAO/SIDA proposed Regional Laboratory
 
on Aquatic Pollution Control show the great emphasis being
 
placed 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
 



251
 

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
 
prawns, lobsters and oysters. ijesides 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 st idy that has covered the role
 
of aquaculture development in the fisheries of the country.
 
A survey by a Japanese team (1973), comprising Drs. 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,
 

Areas of the above nature are
lagoons and shallow bays. 

in plenty along the coastline. Some suitable areas
 

not easily accessible. The
(e.g., the Rufiji delta) are 

vast areas 
of mangrove swamps which are presently unproduc­

be converted into ponds suitable for mariculture.
tive can 

The ideal soil conditions suitable for culturing the
 

be established.
high valued species (e.g., prawns) have to 

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. Suggested suitable species
 
that ro ld be cultured could be classified
Ihe species 


as edible seaweeds, mlliscs (oysters, clams, etc.),
 
cucumbers
crustaceans (prawns, lobsters and crabs), sea 


and high valued fishes. The basic requirements of the 

organisms could be considered inder general headings of 
zonatlon (depth) substrate, water quality, food supply and 
reprodiction. The species to be cultired will have to 
command a profitable exploitation where factors like
 
rapid growth to marketable size, selection of species with
 

parasites, and other environmental
resistance to diseases and 

conditions will have to be considered. The undertaking
 

should guarantee reasonable production costs 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 East African Marine Fisheries
 
Research Organization (Zanzibar) have established the
 

They are Penaeus
existence of various species of prawns. 

indicus P. monoceros. P. indicus dominates commercial
 
lannings while P. iaponicas is available in commercial
 
quantities at irregular 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). Initial 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 establish 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
 
stresses the use of proper fishing methods, enforces a
 
total 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 policy of socialism ("Ujamaa"),

fishermen have been organised all along the coast into
 
Ujamaa fishing villages where the Government assists by

providing relevant facilities like 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 social facilities (e.g.,

electricity, portable water and schools) have been introduced
 
as observed at Moa Ujamaa fishing village. Initially,

the villages also receive a 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 utilise
 
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 manzania 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 :'niversity of Dar es 
Salaam (Zoology Department) and the Fisheries Division also 

have infrastructire at Kunduchi and besides training 
activities, research is undertaken to gather relevant 
data for the coastal area development. The complex 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/SIDA and 
interested co ntries have plans to establish a regional 

laboratory on aquatic pollution to be erected at 
Mombasa, iXenya and to cater the East African region. 

The Fisheries Division nas a lisheries Diploma Institute 
at Kunduchi and a Fisheries Certificate centre at Mbegani 
near Bagamoyo. Abegani is also involved in the construction
 
of modern wooden boats for fishing on tle coast. Mbegani 
is destinedl to play an increasinly important role in the 
development of coastal areas as a resiilt of the lThAiA ZANIA 
Coastal Fisheries Development Project, which is planned 
to set ;p i full-fledged modern fishinr harbour and to 
undertake an exnaustive resource survey, boat building 
programme and training. ;:and in hand with this development 
is the establishment of ine qanr'ania Fisheries dorporation 
(19}5, to handle all commercial fisheries activities. 
The Corpor;ition's major concerns at pres;ent are commercial 
fishing,, marketint-, and boat building5. The Corporation has 
plant to -xpand t-ie boat building yard at '.:ikindani and 
to set up a new Loat,ard at Dar es .;slam to provide 
suitable boats for exploitint; tie coastal resources. The 
Fisheries bivinicn's ma.jor concern; are therefore alministra­
tion, staff development, researci, management and law 
enforcement. The :ational Cold 'hain Operation (NNCO) has 
established facilities for nandling, processing, storage 
and markeling of fish and fisnery products and it is 
planned to expand its activities along the coast with tne 
expansion of toe industry. 

CONCLUJION 

Any programme to develop and manage the coastal
 
take into account the topography 

of the continental smelf (that makes it difficult to exploit 
the resources,, tioe existing infrastructure and the laid 
down policy o:' socialism for self-reliance. 

There is a need -o carry out full-scale resource 
investigation to "ollect data on the shore and reef 
resoirces. 'i Jle present investigations by EAMvFRO, 
Fisheriec Division and the 7r.iversity of Dar es Salaam 
erphasiz- (a) improvement of fishing through better design 
and use of gocd qquali%, material; (b) modernization of 

resources of 'anzania has to 

local fishing gear and craft; (c) fishermen training to give
 



254
 

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 the social economic problems of the fishing
 
community so that these may be considered with economic
 
planning.
 

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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The United Arab Emirates (UAE) is embarking on a program
 
of comprehensive coastal zone planning.* This new program
 
recognizes the importance of the valuable coastal resources
 
of the UAE and the need for logical long-term resource
 
planning that will assume the viability and wise use of
 
these resources.
 

The UAE has taken a leadership role in examining the
 
need for establishing effective coastal resource planning
 
programs. This paper presents some of the concepts that are
 
part of the UAE effort in this area.
 

The desire and need for economic growth in the many
 
nations of the world has brought a new tocus on the resources
 
of the coastal zone and the development potential they possess.
 
These development potentials may be found in direct resource
 
utilization, such as offshore oil production, fisheries
 
development, recreation development; or they may be indirect,
 
supportive development activities, such as ports, power plant
 
sites, etc.
 

As in any activity involving development of resources,
 
there is an intuitive belief that some form of coastal
 
resource development planning and management will produce
 
more benefits thin an unplanned, unmanaged development
 
process will.
 

What then is the relationship between the need for
 

economic development and the use of coastal management
 
programs to govern the use of coastal resources? Before we
 
can address this question, it is helpful to consider what
 
we mean by coastal zone management. This topic will also
 

be coverel by other speakers at this symposium so we will
 
not deal at length but rather consider it only briefly.
 

It is instructive to consider coastal zone management
 

as a process. This process involves the setting forth of
 
objectives, policies, and standards to guide and regulate
 
private and public uses of the lands and waters of the
 
coastal zone.
 

Appendix A, describing some of the planned UAE work, is
 

attached to this paper.
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In developing coastal resource management programs
 
countries wilY need to carry out a number of tasks:
 

1. 	 The development of baaic goals and objectives for the
 
use of coastal resources.
 

2. 	 Development and utilization of procedures and programs
 
to comprehend and dnfine the coastal zone as a natural
 
and social system in terms of its resource attributes
 
and its capacity to assimulate the impacts associated
 
with 	various potential or existing uses.
 

3. 	 Formulation of basic policies by which various proposed
 
uses of coastal resources can be evaluated, with respect
 
to national goals and objectives.
 

4. 	 Adoption of necessary rules, regulations, and organiza­
tional arrangements to implement policies which control
 
and guide development of coastal zone resources.
 

The coastal zone policies that a country formulates and
 
implements will serve a number of purposes:
 

1. 	 They may help guide the selection of coastal uses that
 
a nation wishes to pursue.
 

2. 	 They may assist the nation in establishing priority of
 
potential uses by clarifying the preference ranking of
 
the various uses.
 

3. 	 They can help determine the degree to which the adopted
 
coastal objectives can be met.
 

4. 	 They can help in the design of the organizational 
structure necessary to implement the policies by 
determining the types of manpower and resources 
required.
 

5. 	 They can help identify those coastal areas requiring
 
special attention by determining impacts or resource
 
protection issues in specific geographical areas.
 

Thus we see that the process of establishing and
 
implementing a coastal zone management program is a complex
 
problem requiring that a nation view its coastal zone as a
 
complete system of interconnected natural, social, and
 
economic elements. A change in one element will have direct
 
and indirect impacts on the other elements, e. g., the
 
modification of natural components of the coastel system

will 	have long- and short-term effects on the economic
 
attributes of the coastal zone.
 

Each of the above listed steps that a country must take
 
in establishing a coastal resource management program have
 
economic ramifications: the establishment of coastal zone
 
boundaries will determine what economic uses will be
 
included in the management program; the establishment of
 
priority uses will have a differential impact on the various
 
potential economic units in the coastal zone; the type and
 
intensity of impacts that various uses cause will have a
 
direct economic significance; the type of rules, regulations
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and organizational structure adopted will determine the cost
 

of implementing the country's coastal management program.
 

This latter is an important element in considering the
 

economic effects of coastal resource management.
 

In order to better understand the economic effects of
 

coastal management one must convider several of the relevant
 

coastal management factors in greater detail particularly as
1
 

they relate to economic development factors.


Impact of coastal resource use
 

Impact significance is generally associated with the 

extent or degree of change which results from an action, 

including: 

- an action that results in degradation of the quality 

of the environment; 

an action that curtails the range of beneficial uses
 

of the environment;
 
-


- an action that serves short-term, to the disadvantage
 

of long-term environmental goals; and
 

- an action which may have both a beneficial and detri­

mental effect, even if on balance the net effect is 

doomed to be beneficial. 

Other guidelines to determine or to identify significant
 

impacts might, for example, use categories, such as:
 

- actions having both beneficial and detrimental effects 

even if, on balance, the net effect is deemed to be 

beneficial; 

the expected environmental impact of precedent-setting
 

actions;
 

- the expected environmental iswpact of individually small
 

but cumulatively large actions; and
 

- actions which are likely to be highly controversial.
 

-

Figure I shows a two-place matrix which differentiates
 

among the four combinations of impacts discussed above.
 

Each country must decide whether to adopt a narrow or a
 

broad interpretation of what constitutes a direct and a
 

significant impact. With this interpretation as a basis,
 

the country can then adopt specific indicators and measures
 

for the characteristics of its coastal 
resources as well as
 

specific categories of impacts (to determine impact
 
significance).
 

For example, consider an estunry an! its associated
 

watershed within which a country must define a coastal zone.
 

Pressures from representatives from different factions might
 

result in conflicts, either real or anticipated. A recreation
 

Area (including a marina, beaches and swimming areas, and
 

fishing piers) might well be located there. The area might
 

also be under pressure for residential development wth
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INDIRECT 

Those situations where an action 
may 	modify the identified charac­
teristics of a state's coastal 

waters, but the modification iscaused by some secondary reaction 
as opposed to the primary action
 

even though the resulting impact

might fall within one of the cat­
egories of impacts that a state 
uses to determine significance. 

Those situations where an action
 

does not modify the identified
 
characteristics of a state's coas­
tel 	waters, nor does the action
result in an impact that falls
 

within the categories of impacts
 
that a state uses to determine
 
significance
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[. 	 \( I I y 



261 

proximity to the recreational facilities. Planners might also
 

anticipate pressure from commercial development associated
 
with the residential and recreational uses (e. g., shopping
 

centers, boatyards). Conservation interests might maintain
 

that the area should be conserved as a natural system.
 
Finally, industrial developers might bring pressure to take
 

advantage of the coastal location and the potential labor
 

force residing there.
 

A country confronted with a problem like this will have
 

to determine which of these uses will have a significant
 

impact on the coastal resources and which will therefore
 

require the associated shoreland managed appropriately. The
 

economic gain of the various development mixes must be
 

compared.
 

Figure 2 shows an estuary being impacted by a variety
 

of uses. The effluent from the water supply facility could
 

have a direct and significant impact on the coastal waters
 

of the estuary. The same could be true of the impacts
 

resulting from the natural gas plant and its associated
 

pipeline and terminal facilities; a somewhat simplified
 

example of a complex system composed of many components.
 

Finally, the runoff from the agricultural area might also
 

cause direct and significant impact on the estuary.
 

In resolving which uses to include in defining its
 

coastal zone, the country should identify all systems the
 

components of which cause 
direct and significant impacts as
 

in the natural gas operation shown in Figure 2. Once such
 

systems are identified, countries should determine to what
 

degree the entire system should be included within the
 

defined coastal zone.
 

consider three categories of
 

use-conservation, recreation and industry:
 
For discussion purposes, 


First, conservation use of the area might be an
 

alternative: maintaining or enhancing its natural resource
 

characteristics or attributes. A country will need to
 

determine when such a use could adversely alter the coastal
 
enhance the biological characteristics
resource system (a. g., 


beneficially, or cause eutrophication) or curtail other
 
use could result in a
beneficial uses of the area or if the 


direct and significant impact on the coastal waters.
 

Second, additional recreation use of the area might be a
 

possibility when the natural resources' attributes could offer
 

users a variety of recreation experiences. The coastal country
 

will need to determine which of the specific recreational uses
 

will have a direct and significant impact on coastal waters,
 

based on its adopted criteria.
 

use of the area could broaden the
 

economic base. The country will need to apply its
 
Third, industrial 


impact criteria carefully here or adopt performance standards
 

to ensure 
that any impacts resulting from the development
 

will not be direct and significant to an unacceptable degree.
 

Table 1, listing impact types and criteria, is based in
 



262 

TABLE 1: IMPACT TYPES AND CRITERIA
 
impact of environment on use
 

Type of Impact 	 criteria 
floods 	 *magnitude 


.damage 


.frequency 

seismic events 	 .magnitude 


.damage 


.frequency 


landslides .magnitude 

.damage 

.frequency 


coastal erosion 	 .magnitude 

.damage 

.frequency 


Impact of uses on 	 environmental 
7ype of impact Criteria 

hydrologic .ground water quality 


and quantity
 
.surface water quality 


and quantity 

atmospheric .air quality 


.climate modification 

geologic and .erosion 

soils .soil quality 

biotic .vegetation type 


.species 


aesthetics .visual quality 


.acoustic quality 


.small 

access and .highway access 

circulation .public access 


use of public .water supply 

services •sewage service 


.recreation 


historic .historic sites 

.architectural 


monumentU
 

economic 	 .regional income 
. mploymcnt 
.Lax base 
.Iift tax revenue or 
deficit 

social .s;oc i occoriujic mi x, 
social structure 

per capi ta income 
.emp]oyment 

opportimities 
energy .onvrjy conumption 

easure 
.height above mean sea level
 
.dollars
 

.events per X number of years
 

.extent of movement
 

.dollars
 
events per X number of years
 
tons and area of movement
 
.dollars
 
.events per X number of years
 

.tons and area loss
 
•dollars 
.rate per year
 

and socioeconomic 	 conditions 
Measures
 

.ppm of salts, volume
 

.ppm of dissolved oxygen,
 

flow rate
 
.ppm of bases or particulates
 
.temperature, precipitation
 
.erosion rate, volume
 
.fertility index
 
.decrease or increase in acres
 
.population size, species divernity
 

.ranking of scenic prominence
 

.decibels of noise
 

.standard comparison index
 

.traffic levels., trip generation
 

.access ways per mile of shoreline
 
.water cont;umption 
.gallons per day
 
.user days
 

.visitor days
 

.visitor days
 

.dollar4
 

.percent employment
 

.al)prdised value
 

.dollars
 

pe rcent of !;ocioconomic
 
groups
 

.dollars
 
job diversity
 

.fitu l burned 
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part on environmental and socio-economic considerations. This
 
table is meant to illustrate the scor.4 and nature of criteria
 
that countries could consider and to give en example of the
 
factors used to express impact.
 

The most evident and direct means of evaluating the
 
adverse or beneficial nature of a measured change in criteria
 
(e. g., a ppm sediment increase) is by comparing the potential
 
impact with relevant government standards where these exist.
 
The adverse/beneficial nature of impact would be based on the
 
degree of compliance or conflict with government standards,
 
e. g., air quality, water quality, traffic flow, noise, marine
 
mammals protection. However, no measurable standards exist
 
for many of the potential impacts associated with coastal
 
uses, among these, aesthetic degradation or a country's
 
socio-economic mix.
 

If countries are to use existing standards to evaluate
 
coastal use impacts, they should be aware of at least three
 
potential problems:
 

1. The reasonableness of the standard. Does scientific
 
evidence support the standard? Does the standard take into
 
account geographic variations in the environment?
 

2. The costs and benefits of achieving these standards.
 
Do the benefits derived by maintaining environmental impact
 
criteria within limits of the standard more than offset the
 
costs of meeting these standards? For example, a power plant
 
may have to spend eight million dollars in water cooling and
 
diffusion equipment to meet a standard that requires a
 
discharge water temperature not to exceed 4above ambient
 
water temperature. But if the discharge water standard was
 
set a 100 above ambient water temperature, the cost of
 
required cooling and diffusion equipment might be reduced to
 
two million dollars. Do the environmental and social benefits
 
gained from a 6-degree decrease in effluent temperature
 
equal or outweigh the six million dollar cost of additional
 
cooling and diffusion equipment? The impact assessment process
 
may indicate that government standards should be modified.
 

3. The problem of somewhat arbitrary standards. If an
 
impact just exceeds the level set by the standard, it does
 
not mean that the adverse effects will be any greater than
 
those produced by an impact that was just below the level
 
set by the standard. Here again, in trying to deal with this
 
problem, countries may find that existing standards might best
 
be modified.
 

Cumulative Impact Assessment and Methods
 

Countries should be aware that they can consider impacts
 
from at least two perspectives: individual and cumulative.
 
Individual impacts are changes that actions of one event
 
produce. Cumulative impacts are changes that two or more
 
events (simultaneous or sequential) produce.
 

Impact assessment, as it is currently practiced, is
 
largely an incremental exercise in the sense that the
 



assessment is usually focused 
on analyzing the added
 
increment of impact that a 
proposed project may generate,
 
e. g., a housing development that would add 600 more vehicle
 
trips to a 
coastal highway's traffic load. The cumulative
 
impact on the coastal highway system's traffic capacity by

permitting past and future housing projects with similar
 
generation is usually not considered, or if it is considered,
 
it is analyzed inadequately.
 

Because impact assessment is 
conducted as an incremental
 
exercise, the assessment will usually fail to comprehend the
 
threshold where many apparently insignificant environmental
 
condition changes will reach a 
cumulative level that will
 
result in the irreversible degradation of a coastal system.

More simply, we do not know our capabilities until we have
 
exceeded them. For example, a housing development of 25 units
 
on 10 acres may not cause a significant change in the sediment
 
load entering as estuary. However, if 
all property owners were
 
permitted to construct similar density housing on 
all lands
 
in the watershed areas with similar site 
characteristics, they

might build 
10,000 units. The sediment load resulting from the
 
construction of 
10,000 units could far exceed the thresholds
 
of estuary water quality and circulation necessary to maintain
 
oyster production, productive waterfowl habitats, navigation
 
channels, and fish nursery 
areas.
 

To assess cumulative impact accurately, one must consider
 
not only the adverse effects, but also the various measures
 
available to mitigate these effects. To mitigate erosion and
 
sediment impacts, for example, 
one could build settling ponds
 
or check dams, or recontour the area. The obvious problem

lies in determining how much housing (with mitigating measures)
 
can be allowed before the sediment load exceeds the desired
 
thresholds of estuary water quality and circulation.
 

Suitability Analysis
 

Suitability or resources analysis 
is one form of
 
location theory planners commonly use to evaluate potential
 
sites for commercial and industrial developments. Suitability

analysis is based on the geographic location of environmental
 
or socio-economic attributes that 
attract or constrain
 
particular coastal uses. 
Examples of attributes are:
 

- direct access 
to deep draft channels or potential
 
deep draft channels for port facilities;
 

- adjacency to port facilities for tank farms,
 
refineries, bulk processing;
 

- nonliving extractable resources-oil, gas, sand
 
and gravel, mineral deposits;
 

- coastal climate influence on crop production for
 
coastal specialty crops;
 

- coastal lands with exceptional scenic qualities for
 
recreation and residential development:
 

- coastal 
waters with high waste water assimilation
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capacity for thermal and sewage outfalls;
 

- coastal airsheds of high pollution assimilation
 
capacity for highways and heavy industry; and
 

- buildable sites-favorable slope, soil, absence of
 

geologic hazards-for residential, industrial, and
 
commercial structures.
 

One particular advantage of suitability analysis is that
 

it will provide a geographical overview of the intensity of
 

potential conflict. Analyses should identify areas where
 

competition is intense (hot spots) versus areas of low or
 

no conflict. Given limitations of time and funding, countries
 

may consider concentrating the research and information
 
collection on the hot spot 
areas, rather than oxpending
 
effort evenly throughout the coastal zone. Maps and conclusions
 

developed by suitability analysis are particularly relevant
 
to determining geographic areas of particular concern.
 

Coastal Dependency and Inland Alternatives
 

Within recent years the concept of a use's dependency on
 

coastal resources has emerged as a possible criterion for
 
choosing among competing coastal uses. The concept appears
 
to have been initiated in the criterion of the San Francisco
 
Bay Plan that stated users seeking zo locate on or immediately
 

adjacent to the Bay should demonstrate that they require a
 

waterfront location for their activities. The state agency
 
responsible for coastal zone planning (COAP) extended the Bay
 

Plan's waterfront requirement concept to its own criterion that
 

uses permitted within the coastal zone must be substantially
 
dependent on the resources of the coast fcr their existence.
 
Michigan recently considered using dependency as a means of
 

setting priorities among proposed uses. The underlying
 
rationale of dependency is that noncoastal dependent uses'
 

denial or removal of coastal denendent uses will raise the
 

price and lower the quality of coastal goods and services
 
available to the public.
 

One direct means to measure dependency is the calculation
 

of opportunity costs. Usually the opportunity costs will be a
 

combination of the extra investment needed 
to create inland
 
the particular coastal zone attributes used in an operation
 
and the extra operating costs associated with an inland
 

operation, such as transportation and equipment operation.
 
Essentially, the higher the opportunity cost of moving
 
inland, the higher the coastal dependency. COAP set four
 

levels of dependency based on the percentage difference
 
between the costs of inland and coastal location. The
 
California Advisory Commission on Marine and Coastal Resources
 

outlined a number of problems associated with criteria of
 
dependency COAP presented.
 

If a country uses the dependency concept to force non­

dependent uses inland, it should consider both the inland
 
and coastal impacts. What would be the variety and mix of
 
coastal land uses if only coastal dependent uses were allowed?
 
The coastal zone might be a continuous strip of marinas, ports,
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and bathing beaches if the state were to apply dependency
 
criteria rigidly. If uses are displaced from the coast, where
 
will they locate and what may be the environmental and
 
socio-economic costs associated with the inland location? A
 
country should determine whether environmental and/or socio­
economic impacts of the coastal use displaced to an inland
 
location will be greater or less than the net impacts that
 
would occur if the use were allowed to locate on the coast.
 

Input/Output Analysis
 

One of the more sophisticated methods of determining
 
interaction (specifically, economic,interdependence) among

coastal uses is input/output analysis (sometimes called
 
"interindustry analysis"). Basically the input/output
 
analysis shows the inputs (materials, labor) to each industry
 
from other industries and sectors; and how the output (product)
 
of each industry is distributed among other industries and
 
sectors of the economy.
 

Identifying areas of concern
 

Identifying areas of particular concern has an important

bearing on the economic aspects of coastal zone management.
 
Areas where concern is high may be areas where economic
 
development potential is high and in conflict with other
 
potential uses.
 

Countries should give priority in their coastal zone
 
planning to identifying the three kinds of areas of particular
 
concern: (1) areas with significant natural values; (2)
 
(2) transitional areas where further development or
 
restoration are called for; or intensely developed areas
 
where modifications may be necessary; and (3) areas which are
 
threatened for various reasons or are already scarce.
 

Areas with Significant Natural Valuen
 

These cre areas in which the nature of the resources,
 
their present or potential uses, and their relative abundance
 
are particularly susceptible to the timing of potential changes
 
or irreversible commitments to one use over another.
 

A country can only determine the significant natural
 
value of a given area after it has made a thorough iventory
 
of the nature of the area's resources and analyzed their
 
abundance.
 

Designating an area with significant natural values may
 
require expert evaluation and perhaps lengthy studies. For
 
these reasons, it may be advisable or necessary tentatively to
 
define characteristics of areas or even entire areas on the
 
basis of overestimations of significance. Later studies may
 
enable the country to classify these tentatively designated
 
areas more accurately.
 

As examples of the complexity of factors wich can enter
 
into the designation process, consider the following:
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1. If it were known that a given square mile of eml
 

grass beds supported large numbers of wild geese (brant)
 
moving back and forth on a flyway, this would give the acre
 
of grass a certain natural value. If the grass beds were the
 
only ones, or the bulk of those present in the country, they
 
would take on a particular and higher significance. And if
 
filling or reclamation were proposed for that area within the
 
next few months, the grass beds would attain yet a higher
 
level of significance.
 

2. If the plants or animals in an area are rare or
 
endangered, then the value of that area would be higher than
 

those surrounding it. Or if an area supported animals
 
economically valuable to man, that would raise its value.
 
For example, an area that supported commercially desirable
 
scallops would be of higher value than one which supported
 
primarily marine worms and tunicates.
 

serve as lines
 

of defense that dissipate wave energy which attacks the shore­

line - an important natural value. Imminent developments which
 

were to threaten to modify that capability would increase the
 

significance of the resource under discussion as an area of
 
particular concern.
 

3. Barrier beach systems and tidal flats 


Transitional and Intensely Developed Areas
 

Transitional areas are areas in which change is actively
 
and perceptibly taking place. Intensely developed areas 
are
 

those areas subject to the pressure of major multiple use
 

conflicts.
 

Identifying transitional or intensely developed areas
 

of particular concern should be based on need or demand
 
consistent with areawide objectives. Within this category
 
of delineation, countries should designate areas for
 

restoration and reclamation. Circumstances that countries
 
should consider when they identify these areas include:
 

1. Areas where ,.hysical alterations will enhance or
 

improve the quality of the resource base. This would include
 

areas of deterioration or blight - decaying waterfront
 
facilities, areas of environmental degradation that could
 
benefit from man-induced changes like water circulation to
 
control eutrophication, areas that require shoreline expansion
 

open space, or offshore space when allowed within the bounds
 

of environmental impact, and is in the public interest.
 

2. Areas where the exercise of regulation, control,
 
and other management skills can interrupt a trend or a
 

transition to an undesirable state by providing services,
 
or 
by modifying zoning to control visual appearances,
 
population density, and other similar activities.
 

Intensely or Potentially Intensely Developed Areas
 

Planners frequently encounter a basic conflict in
 

identifying these areas - whether to have continued
 
Dmmitment and greater local impact or commitment of a new
 



areaand lower but wider spread impact. The first frequently

results from intensifying uses within an area. 
It may also
 
result in economies of scale and decreased transfer costs.
 
The second is characterized by the developer who seeks
 
uncluttered or aesthetically pleasing areas 
for his expanded

activities or by the decision-maker's need to consider safety

as a factor in dispersing pipeline corridors across the
 
coastal zone rather than concertrating them in one 
area.
 

Methods and rational for locating intensive development

outside the management zone, for example, will frequently

depend on the economic tradeoffs inherent in transportation
 
costs, tax costs, and the costs 
of services.
 

Methodologically planners could analyze user requirements

for coastal zone resources, examine traditional site
 
preferences, examine the 
effects of clustering on use types,

and identify alternative means for accomplishing the use
 
objectives.
 

The rationale for making a choice between intensive
 
and extensive development would probably depend on 
results
 
of considering factors like the amount of resources 
available,

the assimilative capacity of the resources 
for relevant kinds
 
of impact, and economic considerations similar to those de­
scribed above. The extent of environmental damage, avail­
abilty of resources, dependence upon coastal zone resources,

and societal considerations must all 
enter into the selection
 
process. Three examples may help put 
these factors in
 
perspective:
 

1. Much less damage may result from expanding an existing

refinery than from building a new one 
in a pristine area
 
because of areal requirements, effluent 
loads, and intensity­
of-use effect.
 

2. Intensive development for power generation may have
 
entire different (and less 
severe) impacts than intensive
 
residential development.
 

3. Recognizing the 
need for access may facilitate
 
defining areas particularly suitable for establishing

transportation corridors 
to nonurban areas. In this 
case,

development would spread over a wider segment of the no.aurban
 
areas.
 

Generally, the feasibility of intensive development

should be carefully examined for environmental impact on the
 
coastal zone ;ecause of the susceptabilitv of such areas to
 
the loss of public access and open space.
 

Priority of Use
 
The question of use 
priority and establishment of so­

called permissible uses 
bear directly on the relationship of
coastal zone management and economic development. The ranking

of uses and the defining of permissible uses will determine
 
the economic potential of future coastal resource development
 
programs. This section discusses the question of use priority

and setting of permissible uses.
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If a country finds an area of particular concern because
 

of its recreation value, it would logically follow that the
 

priority use of that area would be recreation. Relating the
 

area of particular concern to specific geographic areas assumes
 

that these areas have approximately the same boundaries.
 

The reason a country might designate a given geographic
 

area as an area of particular concern is based on the inherent
 

suitability or unsuitability of potential or proposed uses.
 

For example, areas of substantial recreational value have
 

recreation designated as a top priority use (inherent
 

areas that would have significant hazards if
suitability); 

developed have residential uses as lowest priority (inherent
 

unsuitability).
 

The uses associated with an area of particular concern
 
or may not be con­often overlap. When this is so, there may 


flict among uses. As an example of no conflict, a wetland
 

area may be of particular concern because of waterfowl
 

production, and an overlapping area may be of particular
 

concern because of scenic qualities.
 

estuary is an area of particular concern
 

because of its fisheries, and an overlapping area ir of
 
a unique source
 

However, if an 


particular concern because of its value as 


of mineral deposits, there may be a degree of direct conflict.
 

Where the areas of particular concern overlap and their
 
priority
associated uses conflict, a country must give one use 


over the other. For example, a country could decide to give
 

fishing priority over mineral extraction in the arewhere the
 

estuary overlaps mineral resource deposit because of the
 

potentially greater economic 
returns from utilizing a
 

renewable resource on a continuing basis.
 

Examples of several high and low priority uses are: 

- areas of unique, fragile, or vulnerable natural 

habitat: 
high priority use - scientific, educational, 
recreation 
low priority use - intensive public recreation, 
residential 

- areas of high natural productivity or essential 
habitat: 

high priority use - fish and wildlife refuges, 
fishing 
low priority use - refineries, warehouses, power 

plants, residences on fill 

- areas of substantial recreational value: 
high priority use - public beaches, resort 
developments 
low priority use - pulpmills, steel plants, sand 
and gravel extraction 

- areas where developments and facilities are dependeni 

upon utilization of, or access to coastal waters: 

high priority use - marinas, ports, fish unloadinj
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facilities
 

low priority use - residential housing, shopping
 
centers, small industries
 

areas of unique geologic or topographic significance
 
to industrieal or commercial development:
 
* 	 high priority use - port facilities (direct
 

access to deep water channel and land
 
transportation modes), extraction of oil, sand,
 
and other minerals
 

* low priority use - warehouse, residences
 

Control of Surrounding Land Use
 

Any priority use designation of a specific area should
 
consider that activities on surrounding locations may

adversely affect the priority use. Designating priority uses
 
should consider whether the use can be maintained over a
 
period of time. Long-term maintenance of priority uses in
 
this specific area depends upon controlling the impacts from
 
uses in surrounding areas.
 

For example, if an estuarine water body is designated
 
as a specific area for a wildlife preserve, the use of the
 
surrounding area 
would have to be controlled to ensure that
 
sediment runoff would not degrade the preserve's environ­
mental conditions.
 

This suggests that many areas with special values may

have to have adjoining "buffer" zones to protect them from
 
adverse impacts. The country may choose to 
expand boundaries
 
of the specific geographic area to include the buffer zone,
 
or may work out organizational arrangements with other agencies

to regulate activities within the buffer zone 
for 	the purpose

of protecting the area with a designated priority use.
 

Impacts of Use on Surrounding Areas
 
Designating a priority use in 
one area should consider
 

the effects of that use on locations outside of the area. For
 
example, designating a park may lead to traffic congestion

and increased littering outside the park boundaries, thus
 
placing a burden on 
local public service systems like the
 
police and trash collection. In determining designations for

priority uses, countries should consider the physical,

economic, and social capacities of the surrounding areas
 
to absorb these impacts.
 

Analyzing consequences of impacts outside the specific
 
area if the country does designate a priority use may require

altering the priority use or adjusting the uses the country

will permit. Furthermore, the country's coastal zone manage­
ment authority may recommend or provide facilities required

to absorb the spillover impacts into the adjacent areas. 
For
 
example, determining an area as low intensity public recrea­
tion may generate significant adverse impacts outside the
 
area - trailer parks, compgrounds, picnic areas. But if 
the
 
country changes the use designation to high intensity public
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and picnic areas
recreation, the campgrounds, trailer parka, 


may be accommodated within the park, thus reducing 
the adverse
 

impacts in the surrounding areas.
 

Scarcity and Uniqueness
 

area which possesses a unique
 

attribute is likely to have fewer options for 
alternative uses
 

than areas which have less unusual attributes. 
For example,
 

in some areas and are
 

A specific geographic 


coastal wetlands are relatively scarce 


therefore highly regarded for scientific 
and educational
 

are
 
purposes, whereas, coastal wetlands in other areas 


quite common and, therefore, the loss or degradation of one
 

as serious as it could be in other
 wetlands system may not be 


areas.
 

Inventorying coastal resource characteristics 
is 
a
 

standard method for delineating scarcity and uniqueness.
 

Irreversible Commitments
 

Nations must evaluate very carefully those uses 
which
 

irreversibly change the resources, whether through 
consumption
 

or through landform modification
(e. g., sand, oil, gravel) 


(e. g., filling, dredging, excavation). An approach they may
 

use would seek to determine if there is another 
better loca­

tion or a possibility of substituting for the desired re­
for
 

source (e. g., compacted, burned solid waste residues 


paving materials; geothermal steam instead 
of fossil fuel
 

power plants), thus avoiding impacts that may cause
 

irreversible change. Since irreversible commitments 
lead to
 

a reduction in future options for resource utilization,
 

this consideration will be especially important in designating
 

priority of uses.
 

Few of the ,ctivites mentioned have impacts which 
are
 

not a factor. However, activities
truly irreversible if cost is 


which result in the loss of a species certainly lead to
 

commitments which are truly irreversible, regardless of the
 

Countries must weigh the short-term gains against
costs. 

For example, port development may
possible long-term losses. 


in local employment and income,
result in an immediate increase 


in the long term, it may result in an overall reduction in
 
but 

the fishery harvest on a regionwide basis.
 

A marsh may be filled now, and eventually this might 
lead
 

to extinction of a species which may have considerable
 

scientific, sport, or commercial value.
 

Dependency
 

what extent does the proposed use
Countries should ask to 


need to be located 
on the coast? How dependent is the 
proposed
 

use upon coastal resources for its existence?
 

With this approach, uses which could be accommodated at
 
would have a lower
 a location other than in the coastal zone 


priority than uses which required some 
feature of the coastal
 

zone to exist.
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Countries could modify the dependency concept to another
approach which would be to compare the costs and 
benefits of
 
alternative inland locations versus coastal locations. 
In

this case, one of the costs could be the 
preemption of water­
dependent uses.
 

Countries must examine the 
consequences of relocating
 
a use from the coast to an inland location. This relocation
 
may be called the "displacement effect". Certainly countries

proposing to relocate a use should determine the environmental 
and economic impacts of this relocation as a basis for the 
comparative evaluation of the coastal versus inland impacts.
 

Economic Efficiency
 
Nations should ask whether priority use designation will 

increase the 
economic efficiency of commercial and industrial
 
enterprises. Will increases in economic 
efficiency lead to

lowered production costs and 
lower product costs to the
 
consumer'! Por example, locating power plants 
inland may

increase 
the costs of electrical power which ultimately may

be reflected in higher production costs in industries with
 
large electrical consumption.
 

Countries may also consider using priority use 
designation

to cluster industrial activities 
to minimize transportation ind

communication costa and/or achieve 
economies of scale (e. g.,

clustering oil refineries with chemical, plastic, 
or paint
industries; locating a fish processing plant with fertilizer

and] pet food plants; locating power plants with desalination 
facilities).
 

Of course, concentrating industrial activities may

significantly increase adverse erivironmental impacts (i. e.,

water pollution, noise, air pollution). Ilowever, where
 
industrial activities are clustered, they may be able to
 
share the high cost of ,joint facilities for advanced
 
treatment of wastes.
 

Designating priority uses must also consider 
the needs
 
for ancillary 
uses. If the priority use is agriculture,

countries must consider the same or adjoining areas for
agricultural processing, fertilization, warehouses, farm

workers' housing, water supply, and other support 
activities.
Another example is the requirement that ports have for support

industries (e. g., a ship chandlery,welding facilities, metal 
supplies, and 
linkage with land transportation systems).
 

If a coastal use does not 
have ancillary facilities in

close proximity, it may 
incur substantial transportation and 
communication costs and therefore may operate at an
 
inefficient economic level.
 

Regional Benefits and National Interest
 
One of the more diffi.ult determinations a country must
 

make In establishing priorities 
lies in assigning benefits
 
and costs at the various levels.
 

In an advanced industrial economy, it 
Is extremely
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difficult to identify the economic flows and to establish the
 

geographic boundaries of economic systems (I. e., local,
 
siubstate region, state, and multistate region). In a
 
developing economy this may be more easily done if adequate
 

data exists.
 

Regional benefits may be especially important when several
 

countries share a common resource. These may include benefits
 

of employment or of production. Another example in an electrical
 

power generating plant locate.i in one small local may provide
 

economic benefits directly to locals over a wide area which 

supplies workers or services or products to the facility. 

Recreation facilities - beaches or national seashores ­
provide beneficial uses to people over extremely wide areas. 

Determining Permissible Uses
 

In determining permissible uses as one of the first
 

steps in developing its coastal planning program, a country
 

has at least two possibilities:
 

First, it may categorically exclude certain uses from
 

the country's entire coastal zone; basing this exclusion on
 
potential impacts, the use would generate on the existence of
 

suitable inland alternative locations. (A county might define
 

these uses as nonpermissible. ) A country could determine 
categorical exclusion several waym; among these, 

- A use's potential impacts cannot comply with 
performance standards, in particular, with air or 
water quality standards. New oil refiniries unable 
to meet existing coastal zone air quality standards 
could be one example.
 

- A use's potential impacts cannot comply with
 

geographically defined standards or policies in all
 

areas where the type of use seeks to locate. An
 

example would be wetlands law that protects all
 

potential sites for small boat harbor development
 
from dredging and filling activities necessary for
 

constructing tiese harbors.
 

- A use could be located inland because it is not 

dependent on a coastal location, and inland locations
 
exist that %-ould provide higher net social benefits
 
than if the use were located on the coast.
 

Second, a country could categorically exclude certain
 

types of coastal uses from types of coastal environments or
 

specific geographic areas that occur within a Country's 
coastal zone. Different types of coastal environments reoccur
 

within the coastal zone - wetlands, dunes, bluffs, flood
 

plains, etc. Specific geographic areas would be areas like
 

San Francisco Bay, Florida Everglades, etc.
 

A country could base exclusion on the potential impacts
 

a use could generate or on its degree of dependency on the
 

type of coastal environment ("environment" in this context is 
broadly defined to include natural, physical, and socio­



economic situations) or specific geographic areas the use
 
seeks.
 

For a country categorically to exclude a use under this
 
second possibility would involve determining that:
 

- The expected net adverse impact on an identified type
 
of coastal environment or specific geographic area
 
would exceed desired levelm. Examples would be
 
excluding residential and tourist commercial
 
development from wetlands; and prohibiting residential
 
development on fill in San Francisco flay.
 

- A use's potential impact cannot fully comply with
 
standards for a type of coastal environment or a
 
specific geographic ares.
 

- A use is not dependent on an identified type of
 
coastal environment or specific geographic area, or
 
conversely, the inherent suitability of the coastil
 
environment type or geographic &rea would conflict
 
with specific types of coastal use. fesidential
 
development does not depend on wetland locations and
 
wetlands do not have an inherent environmental
 
suitability for residential development. For example,
 
proposed development on or adjoining San Francisco Bay
 
would have to demonstrate that its planned activities
 
are waterfront related.
 

A country seeking to determine categorical exclusions
 
in this second category should consider as well "designation
 
of priority uses within specific geographic areas throughout
 
the coastal zone".
 

Economic Values
 

Countries will have to weigh th economic and social
 
costs of regulating coastal land and water unes against the
 
overall values they will derive from implementing the proposed
 
coastal zone management programs. For example, nations should
 
base their determinations that oil refineries are a non­
permissible use of wetlanda environment, at least in part, on
 
the finding that protecting wetlands is necessary to maintain
 
or to increase specific economic and social values; Among
 
these, commercial fishing, sport fishing, waterfowl hunting.
 
research and education activities, and coastal tourism.
 

Identifying the values of coastal land end water 
environments usually does not present a problem. In most 
cases identification is mimply a matter of relating the 
particular land or water environment to tie uses which
 
benefit from its resources. Coastal lands with a view of
 
the ocean are valuable for tourism, recreational activities,
 
and second home or other residential development. Similarly,
 
estuaries with rare species or rich in specie diversity are
 
valuable for educational and resep'ch uses.
 

The two significant problems in determining value are
 
measuring and estimating how values will change with changes 
in land or water environments. For this, monetary value is 



the most common and beat understood measure.
 

estuaries for the
The estimated annual monetary value of 


current level of shellfish and 
sport fishing 
on the Georgia
 

£ 33.7 million (or, estuaries/acre/year value
 coast was 

1 108 / acre figure is interpreted to he
 

was 1 108). If the 

the annual "rent", the property value of the Georgia wetlands
 

(assuming rent represents
would be approximately S 1,250 / acre 
an 8 percent return on investment). Two other 

examples of 

measuring the monetary value of environments are provided by 

studies on estuary water quality and migratory 
waterfowl. 

land end water environments do not
 Many qualities of coastal 
 states

themselves to monetary evaluation. In these cases,
lend 

(e. g., intensity of use, number
 
may use nonmonetary measures 
 to
 
of people who benefit, scnrcity/uniqueness, willingness 


and direct public expression).
travel, diversity indices, 


Once the value of the coastal environments are measured,
 

then to estimate how the situations those

the problem is 


the coastal environment
 measurements represent may change if 

a commercial


is altered by future development proposals. If 


fishery is worth X million dollars per year, will the
 

construction of a petrochemical complex 
on one estuary substan­
fishery'? And even if it
 

tially reduce the dollar value of that 

the fishery will not be
 is determined that the dollar value of 


nonmonetary considerations
substantially reduced, will the 

change in community life-style)
or 


industrical development?

(a. g., aesthetic impacts 

outweigh the potential benefits of 


Ideally, countries should develop the capability to
 

estimate the relative social values and costs that 
will
 

accrue from managing coaslal environments at different levels
 

of system maintenance. For example, countries could determine
 

level of values and costs for maintaining an estuary in
 one 

well as other levels of costs
 near pristine condition, as 


and benefits that would be associated with different 
types
 

and Intensities of development and corresponding levels 
of
 

estusrine degradation.
 
describe the dynamics
Inventory and mapping programs can 


of environmental and social impact. Physical properties,
 

environments and biologic assemblages, 
current land use,
 

mineral and energy resources, active natural processes,
 

manmade features and water systems, rainfall discharge 
and
 

surface salinity, and topography and bathymetry can be mapped.
 

These nine maps, and 
especially the enri-ronmental geology 
map,
 

the land and water resource capabilitj
can serve as the base for 

terms of
units. Activities of various coastal uses in 


compatibility with the environmental characteristics that make
 

up the land and water capability units can be described.
 

There can be drawbacks to this technique of inventory and
 

mapping. One basic problem of inventorying and mapping 
programs
 

is that much of the information these programs develop 
turns
 

out to be marginally relevant to the resolution of issues
 

confronting the management program. Countries that 
embark on
 

aware of five
inventorying and mapping programs should be 


other reasons these programs may not be useful: 
researchers
 

collect the wrong type of information; they do not collect
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certain "key" types of information; they use too gross a
 
scale; they base the inventory on marginally accurate or
 
inaccurate data; and they choose too small a geographic area
 
to be useful.
 

Monitoring
 

Monitoring programs involve the collection of time
 
series data. Most coastal states have several extensive
 
programs monitoring environmental and socio-economic phenomena.
 
Common subjects for monitoring programs are water quality, air
 
quality, stream flow, sediment transport, fish and wildlife
 
census, traffic counts, recreation user days. Often the time
 
series data being collected has little or no application to
 
coastal zone management (or any other form of resources
 
management). Often the reason for collecting time series
 
data is that the particular phenomenon happens to be measurable
 
over time, not that there is a demonstrated need for this
 
information. The dual intent of monitoring programs for
 
coastal zone management should be developing descriptive
 
models that simulate the interrelationships within and among
 
coastal land and water environments (coastal systems); and
 
predictive models to estimate the probability, duration,
 
degree, and spatial dimension of a une'a impact.
 

A country may improve substantially its capability to
 
predict impact by monitoring environmental and socio-economic
 
phenomena. Common subjects for monitoring programs are water
 
quality, air quality, stream flow, sediment transport, fish and
 
wildlife census, traffic counts, recreation user days. Often
 
the time series data being collected has little or no
 
application to coastal zone management (or any other form of
 
resources management). Often the reason for collecting time
 
series data is that the particular phenomenon happens to be
 
measurable over time, not that there is a demonstrated need
 
for this information. The dual intent of monitoring programs
 
for coastal zone management should be developing descriptive
 
models that simulate the interrelationships within and among
 
coastal land and water environments (coastal systems); and
 
predictive models to estimate the probability, duration,
 
degree, and spatial dimension of a use's impact.
 

A country may improve substantially its capability to
 
predict impact by monitoring the environmental and socio­
economic condition before, during, and after construction
 
of coastal projects. The data it derives from monitoring
 
these projects can help the country develop improved
 
pridictive models.
 

Economic Costs and Benefits of Coastal Management
 

The discussion presented above have dealt primarily with
 
some important aspects of coastal zone management and related
 
economic considerations. This section is presented to provide
 
the seminar participants information regarding the specific
 
econoaic impacts that arise when coastal zone planning is
 
formulated and implemented. Examples are drawn from a
 
specific program in the United States and some conclusions
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drawn from these examples for the developing nations who may
 

have an interest in coastal 
resource planning.
 

The most obvious coat of comprehensive resource planning
 

and management policy is the cost 
of planning, instituting,
 

implementing, and monitoring the management program.
 

resource use
Assembling existing land and other natural 


information, collecting new information, codifying 
and
 

analyzing data, and developing an 
efficient monitoring 
system
 

will require expenditure of 	funds. There have 
not been many
 

the costs of implementing coastal
 significant studies done on 	 total land
 
zone planning/management programs. However, for 


programs in the U.S. (planning for land use throughout a
 
use 

state) it has been estimated that the data collection 

and
 

for 6 a land use program would 
be between
"start-up" costs 


in a state the size of Colorado or
 S 3.0 and S 5.0 x 10 
on continuing
Florida. To administer such 	a program and carry 

x 106 to


monitoring programs could cost as much as S 3.0 


1 I.o x 106 per year in states of that type and size.
 

presently
Ecological and environmental data, usually not 


available will have to be collected 
for particular areas 
of
 

concern. A variety of analyses, including those of economic
 

and fiscal effects, will have to 
be performed.
 

of land
In certain cases, depending on the nature 

water use rights may have to
 ownership in a country, land or 


secure adequate management power.
be purchased in order to 

in areas where prices are at a premium
Sometimes this will be 


because of the location or uniqueness of the property. Also,
 

this type of cost to the government may be highest in the
 

early years of a coastal managemint program because 
the first
 

to be acquired may be where development pressure 
is
 

lands 

the strongest.
 

As mentioned in several of the above sections cost savings
 

realized from planning higher density developments
may be 

to sprawling type
with adequate spacing between as opposed 


occur in uncontrolled development.
developments that sometimes 

This will be discussed further in a subsequent section. 

In
 

essence, it has been shown that logical patterns of controlled
 
cheaper in terms of
 development at efficient densities are 


providing public services, as compared with poorly-controlled
 

development. Economies in the provision of sewerage, 
streets,
 

fire and police protection, and other services are 
immediately
 

apparent.
 

In a recent study carried out in the U.S.
2 several of
 

ere analyzed. While the
 
these financial and economic effects 

results obtained were primarily for the State of California,­

zone management
parallels can be drawn with other coastal 


situations. In the study the California Coastal Plan (CCP)
 

was analyzed as 
to its economic aspects. Three economic im­

pact areas were studiod: (1) public investment in facilities
 
(2) the effect of
and services (with and without the plan), 


the plan on land values, and (3) impacts on economic develop­

ment through such indicators as employment, business invest­

ment, and construction activity.
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In the study it was stated that "Potential economic
 
benefits of the coastal zone plan policies can have the
 
following attributes:
 

- They can be 'one-time only' or 'recurring'. 

- They can cause net increases in economic activity 
or merely shift its benefits among individuals or 
groups. 

- Costs may be incurred in their attainment - e. g., 
expenditures shoreline restoration or pollution 
control. 

- Secondary 'spin-off' effects may be felt - both
 
positive and negative, depending on the nature of the
 
policies and the economic activities affected.
 

The following list of benefits of coastal zone planning

and management was presented and is similar to the benefits
 
of most state and local planning activities:
 

- Reduced cost of new development.
 
- Reduced cost of transportation.
 
- Better preservation of natural environment.
 
- Better preservation of existing buildings.
 
- Less pollution.
 
- Less congestion.
 
- Higher quality development.
 
- better utilization of sunk investments.
 
- Better fit of supply anddamand.
 
- Greater awareness of needs and opportunities.
 
- Less uncertainty regarding future potentials. 
- Improved possibilities for effective actions based on 

understanding and consensus regarding goals." 

The study showed that "Potential economic benefits can
 
appear as increased productivity, more jobs, greater demand
 
for facilities and services, increased property values, reduced
 
or stabilized consumer prices, and heightened satisfaction
 
with one's physical environment. Prudent coastal zone planning.
 
therefore, was claimed to result in a baYance between
 
conservation of irreplaceable natural resources and the needs 
-

job creation, housing, recreation, and shipping - of an
 
expanding population/economy."The authors claimed that while
 
some coastal zone actions will result in net gains 
or net
 
losses for the local economy, in most instances the short­
term effects of the plan are redistributionnil. The report also
 
stated that "Planning stabilizes erratic 'swings' in
 
expectation because it results in less uncertainty in future
 
prospects of land investment. While there may be short-term
 
lags as the economy adjusts to changes induced by the Plan,
 
long-run benefits are likely to balance or exceed costs. For
 
example, some industrial plants may not be built in the
 
coastal zone, in part because environmental protection
 
regulations may male them financially infeasible. They would
 
yield an inadequate rate of return on equity when compared to
 
alternative opportunities. However, that same development
 
proposal may be equally unattractive outside the coastal zone.
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Moreover, lower financing costs or improved marketing outlook
 

could result in a decision to ultimately go alad with a
 

deferred project despite the cost of complying with coastal
 

zone regulation. These same regulations will result in
 

heightened opportunities in coastal dependent economic
 

activities - tourism, recreation, agriculture, fisheries,
 

and forestry."
 

Public Investment With and Without the Plan
 

Here the study found that the California Coastal Plan
 

held a promise of considerable savings in governmental
 

capital investment and maintenance costs for roads, utilities,
 

and other public facilities. "If adopted, new development
 

would be encouraged to make maximum use of available system
 

capacities within existing communities, or locate adjacent
 

to already built-up areas." They also showed that "Fewer
 

miles of new pipeline and urban roads would be extended into
 

rural areas. In a recent study for three federal agencies
 

prepared by Real Estate Research Corporation, entitled
 

The Costs ofSpraw!l, more compact development was estimated
 

to save as much as S 1,70poner dwelling...unltorm._ ore in 
public infrastructure investment over conventional low
 

density sprawl, as shown in Exhibit 1." 

Impact of the Plan on Land Values
 

The study found that "The key determinants of land
 

values include:
 

- Natural site characteristics and environment. 
- Man-made site characteristics and environment. 
- Community image. 
- Demand for particular land uses. 
- Access. 
- Utilities. 
- Public facilities and services. 
- Taxes. 
- Land use and development regulations." 

It was estimated in the study that, in general, "about
 

55 percent of land value is attributable to government
 
action, with the balance resulting from the actions of the
 

property owner, his or her neighbors, and the general public.
 

Governments influence land values through une or design
 

regulations, improving access, providing public facilities
 

and services, preserving favorable "images", and through its
 

tax rates and policies. Exhibit 2 shows the different types
 

of government action that impact property values, and their
 

relative importance in determining the overall net effect
 

of coastal zone regulations on land value. Restricting land
 

use options will lower land values of subject properties, but
 

will also transfer any unsatisfied demand to other competitive
 

sites not subject to use restrictions. Regulations requiring
 

mitigation of adverse environmental impacts result in higher
 

development costs but also result in more attractive, desirable
 

sites. Improved access and public facility provision generally
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EXIIBIT I 

INFRASTRUCTURE SAVINCS ATTIUBUTABLE TO BETTER PLANNED,
 
MOIE COMPACT DEVELOPMENT
 

Commenity Development Pototypes
Ptcsented In The Costs of S111.'l Net Density 

Capital Cost per Unit 
Publicly PIlovilnd Iii'rasunsctre 
(€oll' snctorantrterial streets, 

utilitylines) 

PI.nned hlit 
(plasuicd lievcommanunity with. 
sinnle-flainilly nomes,tonlhouses 
and aparttinctis) 

6.9 auits/acre 
(4011 slngle-famlly 
detached) 

$ 900 

It. Comblnation. Mix 
(Iartconventional development 
and iart PUI) -- 1anna louslnag 

6.9 U11ltts/acre 
(4011 sinSce-Iai27ly 
detached) 

$2,789 

mix as In I) 

SIl. Snr3%Vl MIx 
(conventionally developed 
suburbs -- same hosing mix) 

6.9 units/aC1. 
(40,. slngle-famlly 
detached) 

$3,796 

IV. law Derslty Planned 4.3 units/acre $ 998, 
(ph;lnn d ne. connnsnmnvity of 
slnaglC-fl.nily h1ones) 

(1007. single-family
detached) 

V. low lnsity Sinrasl 
(suhnb.an sinnglc-I.nlly 
developmeont) 

3.3 unIts/acre 
(I00'.i shIluI-famlly 
detaclhed) 

$4,48 

VI. High Density 'lanneud 13.6 wuits/acre S 835 
(pI..mcd connumnity - ­inalily (103 sillile-f.asnliy 
almarun its) detacied) 

Snurces:
 

Real i.state Researrcih Corporation, TheiCostso _Sprawl: Catie Studlus and
 
Furtlher lesearch, Table 15. Prepared for Lhe Council on Environmental
 
Qualtly and Department of HlousLng and Urban IDevelopmenl . Unpublished.
 
DaLa have been updated to reflect 4th quarter 1975 CoSLS. 



Type of Action 

Restrictions on land use 

Developer required to make 
improvements or pay fees 

Resource amenities protected 
or restored by government 
action 

Shore access by the public 
maximized and protected 

Concenntarin; development 
in exitini communities 

Providing infrasructure, 
public facilities, and 
services 

Tax reduction or deferral 
for regul:ted, restr~cted, 
or er-our;cd uses of 
coastal p.-c.PCtcs 

IPACT OF 

Impact on Values ofSublect Property 

Value declines 

Value declines 

Value rises 

Value declines 

If still undeveloped, value 
declines; If already im­
proved, value rises 

Value rises 

Value rises 

-
GOVRM-'N T ACTION ON 

Impact on Values of 
Neighboring or

Competitive Properties 

Value rises 

Value rises 

Value rises 

Value rises 

Value rises 

Values unchanged 

Values uncl anged 

PRC?ERTY VALUES 

Net Effect on
Property Values 

Redistributional 

Slightly negative 

Slightly positive to very 
positive 

Slightly negative 

Positive 

Positive 

Slightly positive 

Relative Importance of
 
Specific Actions In


Determini'e lm.acu 

Very important 

Unimportart compared to 
other public actions 

Very Important 

Less Important than use 
restrictions or arnenity Go 
protection 5-, 

Very Important 

Important 

Less Important than use
 
restrictions or amenity
 
protection
 

Source: Peal Estate Research Corporation. 
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impact positively on land values; however, access im­
provements can have negative effects-noise, air pollution,
 
or reduced privacy".
 

Economic Development Impacts
 

The study reported that "The Plan's impact on
 
employment and other business investment will vary for
 
major industry sectors. The construction industry will
 
suffer from reduced opportunities along the shoreline
 
and in infrastructure development. It will gain from
 
public investment in housing rehabilitation, provision of
 
on-site recreation, higher quality design and amenity
 
requirements, and more intense use of in-city parcels.
 
Investment and employment potential in agriculture, fisheries,
 
forestry, tourism, commercial recreation, and mass transit
 
facilities will be enhanced through government incentives
 
and regulatory policies. The long-range viability and
 
security of these industries in the coastal area will be
 
protected and encouraged, but the costs of doing business
 
in the coastal zone may go up for some indistries which must
 
purchase more expensive sites and install costly energy
 
conservation, pollution control and design amenities. This
 
added investment stimulates other businesses, but it might
 
also make certain business development or expansion pro­
grams financially infeasible. Some industries may therefore
 
choose not to locate in the coastal zone as a result of
 
higher costs, but others will be drawn there because of the
 
attractiveness of the physical setting. Exhibit 3 summarizes
 
various types of economic development impacts likely to
 
occur for different sectors. Although California residents
 
and business consumers may have to bear higher costs as
 
buyers, renters, or purchasers of goods and services ­
because of higher land costs (due to reduced availability of
 
developable sites) and greater production costs (because
 
of regulations requiring greater on-site amenities and
 
environmental protection devices) - they would benefit from
 
stabilized productivity (and price stability) for wood
 
products, agricultural produce, and seafood, as well as
 
reduced energy consumption.
 

Consumers would also enjoy heightened recreational
 
opportunities in an attractive, uncongested atmosphere.
 
Scenic, historic, and ecologically significant areas would
 
be preserved for future generations of California residents
 
and visitors.
 

Overall, the economic benefits of coastal zone manage­
ment in California will, at a minimum, offset noncomensated
 
losses in land values or business opportunity. The positive
 
effects of a more attractive, secure physical environment,
 
combined with greater efficiencies attained from elimination
 
of urban sprawl, with outweight these losses overall."
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Recreation and tourism; 
commercial fishing; 
commercial and indus-
trial development; 
energy development 

Mining; recreation 
and tourism 

Mining 

Mining; housing and 
urban development 

POTEN%,TIAL ECC.OMIC 
O SEIZTED COASTAL 

Lnpioi..ent 
. 'on-co.-rutien. 

Negative until replaced
with new facility 

Nominal 

Probably nominal net 
effect; negative only 
if regulations force 
plants to locate out-
side the coastal zone 
altogether 

Negative 

slightly negative 

Positive 

''CPE.2T EFFECTS 
PLAN POLICY ACTIONS 

Porential Eeonon.,c Effects 

Con..uetion Activitv 

Positive - will mean 
neo construction else-

where 


Slightly positive 

Slightly positive, given 
more costly design re-
quirements; negative if 
plants must go outside 
the moe 

Nominal 

Nominal 

Negative 

Other Busiess 
Inves.ent/Profftsbili. 

Increased investment 
in equipment for re-

placement facilities 


Positive 

Positive, given more 
investment in safety 
equipment; negative If 
plant must go outside 
the zone or if profit-
ability is severely 
reduced 

Negative 

Positive -- investment 
in buffers and site 
restoration 

Positive 

Benefis/Cots
 
to the Consumer
 

Return beach to ree­
reatienal use. ;:eater 

roduction efficienicy 
at lcn%.ercost 

Higher cost of housing 
or comrmc cial/ind.w­
trial buildin;s. :os'er 
operating costa 

Minimize adve-e ef­
fects of heavy indus­
trial development on ,o
recreation potential; o 
prese-ve fishing 
opportunities 

Protect areas for public 
use; higher cost and 
less availability of 
mineral resources 

Higher cost of mineral 
resources 

Lower con of mineral 
resources 
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APPENDIX A
 

OUTLINE OF COASTAL DEVELOPMENT PLANNING 'STUDY
 

UNITED ARAB EMIRATES
 

I. Plan Development Outline
 

Introduction
 

Rackground and Need for Study
 

provide advice to UAE in formulation of national goals
 
and programs for development and management of coastal
 
resources,
 

* provide advice and guidance to individual municipalities
 
and emirates in the development of their own planning
 
and development programs,
 

* provide the various national ministries a unified and
 
comprehensive view of coastal resource systems and
 
problems.
 

The study will coordinate closely with existing plans and
 
development programs that each emirate and municipality has
 
or may evolve.
 

Chapter 1 - General Findings - The Existing System
 

Physical and Socio-economic Characteristics of the Coast
 

Area
 

- fishery resources
 

- agriculture
 

- industry/commerce
 

- urban land use
 

- tourism
 

- recreation
 

- topographical geophysical inventories
 

Existing Use Patterns in Each Category
 

Environmental Characteristics
 

- water quality
 

- aesthetic quality
 

- unique resource status
 

- impact projections
 

Preliminary Existing Critical Area Identification
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Chapter 2 - Nature of New Development in the Coastal Area-
General Overview 

Goals and Objectives for Coastal Area Resources
 

- national
 

- emiratea
 

- municipalities
 

Projected Demands in Categories
 

Coastal Village and Towns, Changing Role and Scale of
 
Development
 

The Effects of Tourism
 

The Effecta of Shipping
 

New Industry (e. g., nuclear power planta,
 
desalinization systems)
 

Cr..tical Areas of the Coast (redefined)
 

Chapter 3 - An Analysis of Tourism/Recreational Needs
 

Needs of Resident Population for Coastal-Based
 
Recreation Opportunities
 

Concepts for Tourism/Recreation to Resource Conservation
 
Concepts. 

Lnndscape Desigr Concepts 

Chapter 'I- Analysis of Fisheries/Agriculture Needs with 
Respect to the Coastal Zone 

The Continuing Importance of Native Fisheries - Food 
Supply 

The Role of the National Fishery Corporation
 

Needs for Aquaculture, Preliminary Design of Potential
 
Programs for Shellfish- Use of Creeks for Aquaculture
 
Projects
 

Effects of Pollution - Oil Shipping, Port Development,
 
Refineries, etc. on Coastal Fisheries
 

Role of Agriculture in Coastal Areas - Irrigation,
 

New Technology in Desalinization
 

Chapter 5 - Industry, Commerce, and Urban Land Use in the
 
Coastal Area
 

Development of Port Facilities for Attainment of Economic
 
Growth Objectives. Designation of Geographical Areas of
 



Opportunity.
 

Refineries and Their Relationship to Coastal Resource
 

Systems
 

Integrated Residential, Commercial, and Industrial
 

Development Programs for the Urbanized Areas
 

(Possible use of development "clusters" and "modules"
 

for attainment of open space and citizen recreation
 

opportunities).
 

Chapter 6 - Alternative Coastal Development Schemes
 

Based on Critical Resource Identification
Reserved Areas 


Preplanned Industrial, Recreational, Tourism Areas
 

Zones of Use
 

Preliminary Concepts for Regional and Subregional
 

Coastal Activity Centers
 

Transporta.ion Needs of Coastal Development Programs
 

Chapter 7 - Analysis of Alternative Coastal Development
 

Programs
 

Relationship to Environmental Impacts - Research, 

Education Opportunities
 

Econ3mic Impacts
 

g., use zones, permits,
Coasttl Management Options (e. 


reviews, etc.)
 

Specific Recommendations for a Phase I, Five-Year
 

Coastal Development Program (e. g., 
family of projects of
 

high priority)
 

Chapter 8 - Development of a Coastal Planning Methodology
 

Processes for f-lection of Preferred Development
 

Patterns (objectives)
 

Recommendations for an On-Going Information and Data
 

Gathering Prog,'am
 

Design of a Coastal Development/Management Organization
 

including:
 

review process concepts (process for formal presenta­

tion and discussion of coastal area development
 

proposals)
 

-


- resource impact assessment process (formal means by
 

which to 
analyze imrect of each proposed development)
 

- provision for maintenance of a set of general coastal
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- development maps showing status of various projects,
 
recourse background information, etc.
 

- formal coordinative mechanisms for ensuring on-going
 
communications among ministries, municipalities, and
 
other appropriate groups
 

- interaction with other groups in Gulf region 

I.A Coastal Resource Technical'Assistance Program (Advisory
 
Services)
 

Utilization of the coastal resources of the UAE is
 
varied and not presently carried out in a planned manner.
 
Several important stepr should be taken to ensure wise use
 
of the coastal resources. In addition to the specific
 
projects listed in Items I-IV above, further assistance
 
efforts are needed. Two of these are discussed hera.
 

Even with all of the above projects accomplished, it
 
will still be necessary to make sure the information flowing
 
from them is available to the various groups in the UAE that
 
need the data and information.
 

What is proposed here is the establishment of a technical
 
information and assistance program, e. g., "an advisory services
 
services program". This program will have as its objective the
 
gathering, dissemination, and application of information
 
regarding problems of the coastal area of the UAE.
 

The project would involve the use of a small resident
 
staff of individuals trained in several bsic areas. For the
 
first phase of this project two such staff positions are
 
envisioned.
 

One would be a coastal planning information specialist.
 
This person would be responsible for coordinating the above
 
proposed projects and would act as an advisor to the various
 
ministries -nd groups in the UAE. His primary function would
 
be of coordination and communication to ensure that proposed
 
developments in the coastal area were planned in an orderly
 
logical way and that all of the various appropriate 1'roups
 
in the government were aware of each development and of any
 
information regarding it.
 

This individual would also seek out information from
 
other countries and from the literature concerning coastal
 
problems and would be responsible for disseminating it to
 
various groups. liewould also conduct workshops and seminars
 
on certain key problems of coastal development, environmental
 
quality, resource planning, and other related topics.
 

The second type of individual would be a marine
 
resource information and technical assistance specialist.
 
His duties would be to provide information and assistance to
 
groups and individuals as various marine and aquatic resource
 
problems such as pollution problems, fishing techniques,
 
boat repair and design, net design and repair, processing
 
storage, marketing, etc. lie would work closely with the
 



various villagesin the country and provide information in a
 
very applied manner to those who would benefit from it.
 

Both of theme individuals would necessarily have unique
 

talents. They would not need to have advanced degrees. but
 

they would have to possess some technical training. They
 
would have to be creative and innovative and would have to
 

have the ability to work with many different types of
 

individuals and groups.
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'MINERAL RESOURCES IN COASTAL AREAS.
 

Harald Backer
 
Preussag, AG
 

lannover, Federal Republic of Germany
 

Mineral Resources in Coastal Areas
 

Development of a coastal area generally includes im­
con­

provement of agriculture and fisheries, city and port 


struction, road building, industrialization and possibly
 
For most of these activities
creation of tourism facilities. 


be mobilized. Sea connections faci­natural resources have to 


litate importation and distribution of raw materials. For
 

some moat 
important basic 	requirements, such as 
water, energy,
 

steel, asphalt, and glass the rela­fertilizer, cement, sannd, 

tion between product cost and transport cost would 

become
 

case of a long transport.
prohibitive in the 

therefore pro-
The development of a coastal zone should 


vide the basic industries for production of these 
items.
 

The raw material might be present within the coastal
 
as
 

area or not far away in the hinterland. There might be 


well a total or partical 
lack of most resources on 
land. Du­

ring the development there will be also a growing interfe­

rence 
between mineral exploitation 	and other uses of 
the
 

or city expansion.
area, such as recreation, tourism, 

In such cases the planning authorities should look to
 

sea. Many of the needed raw materials may be present
the 

Since a few years ago, mineral exploration has gone
there. 


are already
shore lines and important resources 

sand production from the


beyond the 

identified. Specially oil, gas and 


seabed is rapidly expnnding. But also fertilizer raw material
 

found. The predominance of volcanic
and metal ore have been 

rocks on 
land e.g. generally excludes the presence of raw
 

cement plant. But there
a steel mill and a 
might be iron sands derived from volcanic rocks as well as
 

carbonates for the cement production in the beach area or on
 

the sea bottom nearby.
 

materials needed in 


Fig. I shows an example of the city development in an
 

low cost raw materials are
arid coastal environment. A few 


required to produce the basic construction materials concrete,
 

some other items, essential
asphalt and glass, and to provide 

such as energy. 	freshwater, salt,
for a city development, 


detergents. The raw nmatarl:,ln4 in this case are seawater,
 
or gas and sand.
carbonates, clay, oil 


include those materials immediately needed
The output 

for the development of the coastal area as well as some addi­

the world market, suchtionnl products which can be sold on 


as 
magnesia and some chemicals.
 

Geological background
 

are directly de-
The mineral resources of a given area 

the past and present
pendent on the geological history and 


i~~~R WM.A~p4 
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Fit. 1: City building in a coastal area. Provision of raw materials for the basic
 
requirements from local sources.
 



structure of the area and its hinterland. This means that
 
detailed knowledge of this background is essential for
 
locating any resources not visible on the surface. Besides
 
the location and size of the resources, the definition of
 
their quality in essential. In the cae of the glass pro­
duction e.&. not any sand but a special pure quartz sand
 
quality i needed. Coastal areas may have the same geolo­
gical background as the land they belong to, with the addi­
tional opportun)ty offered by the sea connections. In this
 

case also the possibility of finding hidden natural resour­
ce3 are the same in the coastal zone a. in the hinterland.
 
Such resources may extend far beneath the waters of the con­
tinent&l shelf.
 

Parts of the shores of the world ocean, however, are
 
real boundaries between the continental and the oceanic earth
 

cruet. They show special geologic features such as volcanism
 

and frequent earthquakes.
 
Specially abundant in coastal plains, valleys, hills,
 

or dunoe are the so-called alluvial resources. These are
 

unconsolidated fine to course grained detritals derived from
 

disintegrating rocks in the mountains and transported and
 

redeposited by rivers, wind and 
waves.
 

The continental margin beneath the see can generally
 

be subdivided into a flrt continental shelf of about 200 a
 

water depth and a continental slope which leads to the deep­

s bottom below 2.500 m. Mineral exploitation in the shelf
 

is now generally considered as being under jurisdiction
area 

of the coastal state.
 

There are considerable climatic influences on 
the re­

sources and development possibilities of coastal areas. A
 

tropical climate may lead 
to a lateritic weathering of rocks
 

and to the formation of potential resources of aluminium or
 

nickel. Locally an extensive reef or mangrove growth restricts
 
On the other hand cold
the development of a coastal area. 


rich fish fauna
upwelling water tavours the formation of a 


and possibly of phosphate deposits.
 

there is generally a severe
 

shortage of freshwater. If cheap energy is available sea­

water can 


At arid tropical coasts 


be destilled to produce freshwater. Natural eva­

such areas may locally lead to
poration in closed basins of 


important brine or salt resources.
 

P.st climatic conditions may also have influenced the
 
ages,
present distribution of the resources. During the ice 


the sea level was considerable lower than 
at present. Con­
on the
sequently resources, which orginally were deposited 


beaches or in the riverbed near 
the coast are now hidden
 

under some tenth of meters of water.
 

tn many coastal areas represent certain
Volcanism active 

earthquakes
hazards and disadvantages for such zones, e.g. 


may provide cheap ma­and lava flows. On the other hand it 


for road and harbour construction and possibly geo­

thermal energy and mineral deposits.
 
terial 
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Fig. 2:
 

Possible mineral resources 
in coastal areas. Panorama and
 
cross-sectjon.
 

A 	 Seawater, possible source for freshwater, brine, salt,
 
magnesia, bromine.
 

B 	 Natural and artificial saltpans, possible source for
 
brine, salt, magnesia, bromine, sod&.
 

C 	 River bed, possible source for freshwater, gravel, sand,
 
locally certain minerals, such as 
tin, gold, and proious
 
stones.
 

D 	 Fossil river bed, same resources as C.
 

E 	 Submerged river bed on 
the 	shelf, possible source for
 
sand, gravel, tin, gold, and precious stones.
 

F 
 Dunes and beach sands, possible source for sand, gravel,
 
and placer minerals iron, titanium, and refractory
 
sands).
 

G 	 Submerged dunes and beach sands, on 
the shelf, with same
 
resources as F.
 

H 
 Porous Pnd permeable rocks, underneath the coastal plain
 
and the continental shelf. They may contain gas, oil, 
or
 
water.
 

I Stratiform minerals in the 
rocks underneath the coastal
 
plain and the continental shelf, such as 
coal or iron.
 

K Carbonate rocks (limestone), raw material for cement and
 
lime production. Alternatives are carbonate shells or
 
sands on the shelf or carbonate ooze on the continental
 
slope.
 

L 	 Clay or marl, raw material for cement and brick pro­
duction.
 

H 	 Volcanic rocks, for road and port construction, volcanic
 
ashes for the production of 
concrete and artificial
 
stones.
 

N 	 Volcanic activity as a possible source for geothermal
 
energy.
 

0 	 Hot mineral apringa for carbon dioxide and mineral water
 
production and the 
creation of bathing establishments.
 
Submarine thermal springs 
as a source for metalliferous
 
sediments (iron, manganese, copper, zinc, silver, sulfur).
 

P 	 Phosphorite nodules on the continental slope 
as raw
 
material for fertilizers.
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Alluvial deposits on land
 

This is the most 
important group of potential resour­
ces available in coastal 
areas. The materials originate in
 
the mountains adjacent to the coastal area and were trans­
ported into the plains mainly by the action of water flow.
 
Where they reached the sea they were additionally subjected
 
to the action of wind and waves. During this way a sorting

took place according to hardness and grain size. The main
 
resources of this kind are gravel, sand, 
clay, and mineral 
placers, such n ilmenite, rutil (titanium), iron sands and 
precious stones. River beds are the bent places to find the
 
coarne sands iind gravels. Since rivers in coastal plains
 
tend to change their direction from time to time, ancient
 
river beds should be considered an well. Fine sands and
 
placer deposits can mainly be found near 
the coast. In arid 
areas the bottom of former coastal lakes may contain addi­
tional resources such as salt, soda or diatoreite, which
 
serves an n important isolating compound. in volcanic 
zones
 
black ashen can replace sand.
 

Subsurface deposits
 

The existence of minerals and rocks 
in the subsoil of
 
coastal zones depend largely on the goneral geologic back­
ground of the area in question. This is not the place to
 
enumerate all poasible mincrel resources on land. The main
 
interest should be focu.-cd on thosa raw materiala which are 
essential for the dove loptnint of the area: oi I, gas, coal or 
geothermal energy; limenstone and clay fo.- the provision of
 
cement, bri cki 
 l imo,; hntt r ocii or road conitruction; iron
 
deposits for a ntvel plmc:_, l. there 
 1A a well developed
shelf in frount of the f- _.... , rc depon ta like oil and gas 
may well conlinuo ui:er 1 -.1 !,o o; be realricted to the off­
shore areas. fhoeria ,i' o 0";,, ,--'o r;i! .i n , a operated under the 
aea bottom, and off tinre oiI irodtict ion repreSento already 
is conniderabi!. pertt ,z thc, )r Jil !nelry output. 

Water and disaolved mitneral.,i 

The provision of fronthwi otr in essential for any large
scale developments. Apart f'or. the general per capita con­
sumption conAiderable qunntiteo of water are needed by in­
dustries, ports and ngriculture. If there is a shortage of 
water, the first steps tc secure n continuous provision are 
to collect seasonal waters b damn, and to look for water in 
the subsoil. Even dry tropical coastal areas show generally 
water resources 
within old river bode and other alluvial 
sand bodies. In moat cases this water is recent or subrecent 
rain water from that area or from neighbouring mountains. In 
some extremely arid zones at least fossil water retained in 
porous rocks some hundred meters deep may be made available.
 
If this water supply is not. feaaiblc, and the aenergy costs
 
within the area are low, freshwater can be produced from
 
seawater. Such plants are now working along the Gulf coast
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and on many oceanic islands. The brine produced during such
 

operation may be used for the production of several compounds
 

contained therein. Besides these artificial brines the pro­

ducts of salt lakes can be used as well. Such lakes 
are com­

mon in many coastal plains or can easily be constructed on
 

flat water shoals. The main material produced from brine is
 

common salt, which can be used for soda and chlorine pro­

duction or for domestic use, where it fetches a much better
 

price than the rick salt. Other compounds presently produced
 

predominantly from seawater or brines are magnesia and
 

bromine.
 

Sea bottom deposits
 

The possibility to find some raw materials on the sea
 

bottom should thoroughly be studied specially in the case
 

of the development of a coastal area.
 

There are several resources which may be found also 
on
 

land, others are restricted to the marine environment. Sand
 

or gravel are widely distributed along certain coasts and in
 

river estuaries. Some coastal areas get already a consider­

able part of their sand supply from offshore areas (England.
 

Sicily). Sand is not only required by the building industry
 

but also for road construction and the establishment of arti­

ficial beaches. Carbonates required for the cement production
 

can be dredged from the continental shelf, where they ocrur
 

as shells or carbonate sands. Such a production is known e.g.
 

from Iceland. Relatively pure carbonates are known also from
 

limited areas of the deep ocean bottom, where they are formed
 

by the shells of planktonic micro-organisms. Mineral sands
 

with ilmenite, rutil, zirconium, gold or iron sands have
 

already been located in some offshore areas, mainly near the
 

mouth of big rivers. Tin placers are dredged from drowned
 

river valleys on the Sunda Shelf. For some 
time even diamonds
 

were dredged offshore the Orange RLver mouth.
 

On the Baltic coast, where hard rock is missing on land,
 

blocks and boulders are collected from the seabottom.
 

Other possible resourcea on the seabottom near the coast
 

are phosphorites and metalliferous sediments.
 

Phosphorites 
occur in the form of nodules, sand or mud
 

water depth at the edge of the continen­in aboat 40 - 400 m 


tal slope or on the shelf in those parts of the ocean, where
 

upwelling nutrient-rich water creates a high biologic ac­

important compound of fertilizers
tivity. Phosphates are an 


which are essenti.l for any kind of agricultural development.
 

After the enormous rise J'- phosphate prices during the last
 

years local phosphate resources become increasingly important
 

especially for the developing countries.
 

Metalliferous muds are connected with submarine vol­

canism asd hot springs. The most important material which
 

can be produced from such muds are copper, zinc, lead, silver
 

and sulfur, and in the case that no better deposits are avail­

able on land, iron and manganese.
 



Exploration methods
 
A systematic development of a coastal area should in­

clude a 
general geological survey during the first stages
of such development. 
In this way most 
negative interferences

between the utilization of the 
resources of the subsoil and

the seabottom with other uses 
of the area can be avoided.
The main objective of the survey is 
the location of all 
re­sources, including minerals, rocks, 
energy and water. In
addition valuable information concerning the 
soil mechanics
of the potential construction areas 
and the improvement of

agriculture can be collected in this way. The first step of
 a general survey is 
mapping. Reliable charts which are
base for any further planning can 

the
 
now more easily and quicker


be made using satellite and air photos. The 
use of these new
methods is specially advisable in coastal 
areas to delineate

coastlines, mangrove swamps, and reefs. 
The seabottom morpho­logy cannot be charted from the 
air. This is done by echo­
sounding from 
ships. After finishing the geographic maps
which show only surface morphology, geologic surface maps
have to be prepared. Such maps are 
based on collected surface

samples of rocks and sediments. On land geologic mapping

and sample collection in generally done by a 
group of geolo­gists using cross-country 
cars and, in mountainous areas,

helicopters. The instruments commonly used for sampling of
the seabottom are 
grape, dredges, gravity corers, 
box corers,

and piston corers. The collected samples are subsequently

analized in laboratories. During this 
second step of the survey apart from the preparation of the geological map thosedeposits exposed to the air or the seawater should be 
locali­zed. Most deposits, however, are 
hidden in subsoil and can be
traced only 
indirectly by geophysical or geochemical methods
 or 
directly by drilling. The later 
is very expensive and is
therefore applied only 
on structures or anomalies found by
the indirect methods. The most 
common geophysical mehthods
 are 
seismic, grnvimetry and magnetometry. They can be applied
on land as well 
as on sea. These methods do not detect 
the

deposits but 
they give a good irpression of the subsurface
 
structures of the 
rocks and sediments. If 
a certain structure

indicates 
the possibility of the existance of a mineral de­posit, special geophysical methods may be applied 
to the
structure. 
Such methods, e.g. geo-electric, radiometric or
detailed magnetic measurements may already indicate characterand size of the deposit. Stmultaneously with those geophysicL1
measurements geochemiral investigation takes place In this case soil 
or water samples are collected and analized. An
elevated percentage of certain elements in 
a sample indicates

that an 
ore body may be present underneath or nearby. Geo­chemical investigations 
can be made on land and at 
sea. The
final proof of the existence of hidden ore bodies and thedeterminations of their quality and size can only be given bydrilling. 'T normal procedure of systematic resource ex­ploration is presented in Table 1. In some cases parts of two
 
steps can be combined 
to save time and money.
 



STEPS 


A) 	Geographic 

mapping 


B) 	Geological 

mapping 


C) Geophysical 

survey 


D) 	Geochemical 

sur-vey 


E) 	Specific 

geophysical 


METHODS LAND 


satellite photos 

air photos 

survey 


profiling 

air photos 

sampling 

rock determination 

shallow drilling
 

air magnetonetry 

land magnetometry 

gravimetry 

seismic 


Soil sampling 

water sampling 

rock sampling 

trace element analysis 

gas analysis
 

magnetometry 

geoslectrical measurements 


investigation 

radiometry 


F) Drilling 	 Shallow drilling for 

water or alluvial 

deposits, ore drilling, 

shaft sinking, deep oil 

drilling 


G) 	Evaluation Pilot phase investigation 


and
 
Feasibility
 

METHODS SEA 


*cho sounding 

side scan sounding 


sampling 

coring 

sea bottom photographs 


sediment determLination 


air magnatometry 

sea magnetometry 

gravimetry 

seismic 

sub bottom profiling 


:ea water sampling 

sediment sampling 

trace element analysis
 

gas analysis
 

magnetometry 

radiometry 

temperature measurements 

resistivity measurement 


RESULTS
 

geographic maps
 
bathymetric maps
 
physiographic diagrams
 

geological map
 
detection of surface
 

deposits rock
 
characteristics
 

location and delinsa­

tion of structures.
 
certain rock character­

istics layering of
 
sediments
 

indication of hidden
 

ore bedies
 

location of hidden ore
 

or water bodies, certain
 

rock or sediment
 
characteristics
 

shallow sediment drilling proof and delineation
 

(vibro coring, geotechni- of deposits
 

cal drillship) deep oil
 
drilling (platform,
 
drillship)
 

Pilot phase investigation investment decision
 

Table 1: SYSTEMATIC RESOURCE EL'LORATION
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Interaction between mining and other activities
 
The availability of cheap raw materialn facilitates
 

conxiderably the development of an area. 
Positive side effects.
 
are long-term occupation of man power and possible royalties

and taces. 
Such income can ape ially be expected from the
 
exploitation of metal and energy resources. Any mining acti­
vity needs a certain infrastructure, such as roads, ports,
 
water provision, houes, schools and hospitals for tkie 
wor­
kera. in this way, discovery of ore bodies alone leads 
to a
 
'ertain development of an area. In forcter time evolution
 
ofben stopped at 
this point. When the resources were ex­
hausted the mining @ite was 
abandoned and the area 
fell back
 
into poverty. Today mining activity should lead to a 
certain
 
industrialization of the 
zone, at least to 
the creation of
 
other actiyities more or less connected with mining.
 

The negative influences of the mining business are
 
commonly very exaggerated today. Modern mining generally

takes all environmental factors into account, and respects

nature and the people who have to live in the area. This is
 
especially important for those areas, which are already

developed to a certain extent or where tourism is an im­
portant or potential economic fakitor. 
The emission of tail­
ings into rivers and air can be roduced to a minimum Asing

modern recycling methods. Quarries, open pits and rubble
 
dumps resproment unwanted changes of the natural enviromeat
 
for some people. In monotonous 
areas they can represent as
 
well a 
welcome change of the enviromment.
 

After mining these new structures can be used for other
 
purposes, such as artificial lakes, waste disposal or
 
reforestation.
 

Good examples for successful resterations of bags

surface mining areas are known from the placer deposits of
 
Eastern Australia and the lignite district in Vest Germany.
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Introduction
 

The practice of some form of management of one or more coastal
 

resources has existed for many centuries. It has not been until the
 

past decade however, that cor.jrehensive coastal zone management has
 

begun to emerge as a concept. This change, can be attributed to an
 

ecological awakening supported by a burgeoning population and its
 

resources of the coastline and contiguous
insatiable demana for the 


waters. The importance of a suitable socio-economic information base
 

to facilitate Coastal Zone Management is reflected in the nature of
 

some designations of geographic areas of particular conc-:n because
 

of direct effects (i.e. rapidity of change; urban redevel')pmen
 

limited access) or because of response to externalities .ind multi­

use conflicts (OCS activity; offshore terminals; etc). It is the
 

need to quantify the characteristics of population and their economic
 

environment that creates the need for establishing a suitable socio­

economic information base. But socio-economic information is fre­

quently more difficult to acquire because it is less precise than
 

technical information, not as amenable to scale simulation, and
 

more difficult to interpret as 
a function of boundary designation.
 

It is not unusual. fer example, for erstwhile stable areas to be
 

faced with the instabilities of multiple use conflicts that can only
 

be described in terms of common denominears such as social and
 

economic impact. Therefore, it in not surprising that there are many
 

diverae circumstances in which socio-economic considerations relate
 

to 
the process of coastal zone management program development.
 

This paper will identify some of them, and assess their implications
 

with respect to the problems of satisfying information needs. The
 

approach to be taken will start with a description of the program
 

development process, illustrated in Figure 1, and proceed then to
 

more de' tiled consideration of data organization an' finally to a 

brief detription of some of the models or approaches to modeling
 

that are employed for this purpoae.
 

General Factors to Consider in Data Base Construction
 

There are a number of general factors thit require comment before
 

proceeding with the zpecific type ; of information that are needed in
 

order to progress through the, proccs:; of program dev,!lopment. These
 

include: 
(a) The subject 

effect the 
of boundaries and 

collection of information. 
how they may 

(b) Accuracy 
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(c) 	 The significance of perspective in the
 

interpretation of data.
 

(a) Boundaries
 

(1) Political: The acquisition of data for any purpose has
 

associated with it, collection boundaries. at the grosuest level of 

aggragation one can think of the natural boundaries that define
 

continents or the political ones 
that define States. There are
 

frequently smaller aggregation units for political subdivisions
 

within nations - variously defined as provinceb, states, districts,
 

regions, counties, etc. and also urban units such as villages, towns
 

and cities. Demographic and economic data are usually collected in
 

accordance with political boundaries because the offering of many
 

governmental services is based upon the d-stribution of people and
 

wealth.
 

(2) Natural: In comparatively recent time there has been in­

creasing recognition that ,nvironmental phenomena do not respect
 

political boundaries. It's so obvious that this fct hardly warrenta
 

saying - but institutional and political means tj cope with thic fact
 

have not kept pace with the realities of nature. The river basin is
 

an excellent example of 
a natural unit whose well-being hns long
 

been intimately related to the distribution of people and economic 

activity; yet it is only quite recently that information has begun 

to be aggregated in a way that provides a rat-onal, national or 

international data base for decision makers. The Delaware River Basin 

(Figure 2) of the United States illustratesi the point, an does the 

Rhine River Basin, and the soon-to-be-studied Senegal.
 

(3) The Coastal Zone: A more difficult problem by far is that of
 

boundary definitions for the Coastal Zone. While the seaward extent
 

of the boundary may be easy to define, the determination of upland
 

limits and of transitional areas such as estuaries and bayu is likely
 

to 
be much more difficult on both a national and international basis.
 
traditional lines can
 

become a very significant problem requiring 

The disaggregation of data organized along more 


:ither area specific
 

an adjustment of Coastal Zone boundaries to avoid the
surveys or 
problem. As a case in point, in Figure 3, the primary coantal , 

. trite o J t!e:wr,! I.; defined by naturs, criterlt as; shown by 

a solid line - trii . ... t :nd costly data dis­

aggregation. The dashed line on the other hand showsi what the 

boundary would look like if ease of data accumulation were used as 

a criterion.
 

The presense of international boundaries ani di.f'r-nces in 

can, of course, ald hr confusionapproach by adjacent nations 
to an already overly complicated problem.
 

(4) Diminishing Sphere of Influences: On,- more aspect of 

boundaries as it relat;. to socio-economic dota bases deserve:, 

comment before moving 3n to the next topic. .,ne of th,! princit-al 

uses 	 of a socio-economic data base is asl;essment of the imi.act of 

management options on a. mogrulhic and econonic faztors. it sould 

be very unusual for tnre to *e a ste;.-wis, chane in effect 

associated with and int..rnal or naturally derived Doundary 
- what
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is more likely is a diminishing sphere of influence. This would be
 
typified by an industry, 
for example, that has significant effect
 
on a local economy but 
that may hovc little or not effect on a
 
regicnal economy 
- as a matter of fact, it conceivably might not
 
even show up in regional data. 
It can be argued therefore that the
 
quaiti-y of Lnformation (discrimination or accuracy) necessary to
 
evaluate managemeat programs need not 
be as great as one moves
 
further away from the 
area of direct impact. The full significance

cf this argument however, in the 
absence of 1/0 models, is not
 
intuitively clear, particularly when one also considers the prospect
 
of cumulative effects.
 

(b) Accuracy
 

A number of factors enter into the consideration of accuracy as

far as socio-economic information is concerned. As already noted,
 
accuracy might be permitted to vary as 
a function of the diminishing

sphere of influence, and also as 
a function o the 
scale of estimation,
 
e.g. the ability to discriminate (or requirement to 
discriminate)

differences between two alternative conditions changes significance
 
as the characteristics of the 
area being investigated change from
 
say u-ban to 
rural. Second, accuracy should be expected to vary as
 
a function of prediction period - a socio-economic data base should

be able to he extrapolated, since most 
uses include some assessment
 
of future conditions. But the reliability of 
the estimate generally

de:reases rapidly with time. On 
the basis of statistical arguments,
 
accuracy can also be expected to vary as 
a function of the sample

aize used 
to develop estimating relationships; a model based on a
 
large sample size should yield more 
reliable estimates than one
 
derived from a small sample.
 

(c) Perspective
 

The last general factor to 
be mentioned before proceeding to a
 
more detailed discussion of data needs is the influence of per­
spective ox 
the selection of socio-economic information.
 

The selection of parameters to 
he included in the socio-economic
 
data base should be predicated on the value of the 
data to the
 
management proces:3 and on the ability of the manager to 
explain the

impact of decisiona on two user groups, 
- those already present in 
an area and those wishing 
to be present. What generally differs bet­
ween the two it i-r ),ec'ive - the local inhabitant may be motiti­
vted by gro!;:3ly different considerations then the newly arriving,
and both interests should be served. 
The impirtsnce of this factor
 
increases as the potential for multiple use 
or life style conflict

increases. The data necessary to 
develop arguments for evaluating

the 
intrusion of industrial development on a recreational/retirement
 
environment, fo example, should include a factor such 
as age

distribution 
because from one perspective it facilitates the eva­
luation of the 
social impact of life stage difference and from
 
another the economic Impact of newly created needs.
 

Specific Data Requirements
 

(a) Ceneral Considerations
 

As noted in the introduction, specific socio-economic data
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requirements can be identified to each of the numerous steps
 
required to develop a coherent and rational coastal zone management
 
program.
 

The extensive variauility of information tyi., and d,,tn of
 
detail necessary to Liupport the aforementioned processes and models
 
can be illustrated by the following example
 

Consider the various economic characteristics of an activity
 
located in a coastal zone, any activity. At the grossest level of
 
detail and in a broad sense of the word economic, any activity can
 
be defined by its:
 

Land use requirements; acreage, geograpnic location.
 

Process chsracteristics; use of water, energy effluents,
 
transportation services, etc.
 

Establishment characteristics; number of participants,
 
units of output, capital assets, etc.
 

Measures of effectiveness; units of output per participant,
 
units of output per unit of input resource.
 

As one focuses on a more specific site/activity relationship it may
 
be advantageous to define economic characteristicu in greater detail
 
Thus more detailed definitions for those items specified above could
 
include the following:
 

Land use requirements defined in terms of zoning
 
designation, acres devoted to buildings, areas
 
devoted to parking, linear feet of shoreline for
 
piers, etc.
 

Process characteristics defined in terms of
 
gallons of water/day of a given quality, etc.
 

Establishment characteristics defined as number
 
of employees by skill category, output by model type,
 
capital assets by class, etc.
 

It becomes readily apparant that data requirements can become
 
extravagant so early consideration should be given to the develop­
meant of data selection criteria such as utility to user, effect on
 
accuracy, availability of common substitute (or proxy variable)
 
and the like.
 

In the interest of controlling the cost of data bank develop­
ment, a consolidation of individual requirements should be effected,
 
so that where possible, a number of process requirements can be
 
satisfied by one data set.
 

Data Needs of the Program Development Process
 

The discussion of the diverse data requirements for each type
 
of process will start wits th,:Program Development 2rocess. Looking 

first at Step 1 of the Irocess. (Figure 1), "Identify Issues and 
Problems of the Coaiital Zone", it is likely that subjects such as 
extent of resource development, life style, and economic growth 

will be high on the list of items identified. Factors such as 
these are not generally directly measurable either because they are 
not sufficiently well defined or because they are composites of a
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number of variables which are themselves socio-economic parameters,

Life style, 
for example, would be a multi-dimensional construct

derived from age distribution, income distribution, population

density, housing unit type and distribution, land une distribution

and other factors. Similarly, economic growth and resource develop­
ment should be characterized by a number of different parameters.

In an ongoing, interdisciplinary team research project led by the

author, the 
ecological concepts of diversity and productivity have

been applied to 
industrial, recreational and conservation activities
 
in order to 
provide a basis for defining the parameters of interest.
 
Included in the list of socio-economic parameters are:
 

As Measures of Productivity
 

(1) Total Employment
 
(2) Employment Stability

(3) Proportion of Employment - Which is Local
 
(4) Wage Level
 
(5) Size of Input Base
 
(6) Productive Process
 
(7) Multiplier Effects
 
(8) Capital Ownership
 
(9) Effects on Land Values
 

As a Measure of Diversity
 

(1) Industry Mix
 

A recently completed compendium of industrial characteristics, a
 
more restrictive activity classification, includes the following

socio-economic parameters:
 

Employment 
 Income Eupport Industry Other

Characteristics Generated 
 Requirements Requirements
 
a) Professional a) Average Income a) Forward Linage a) Energy
 

per Employee 
 requirements
 
b) Skilled b) Relative ia-
 b) Backward b) Proximity to
 

come level Linkage markets
 
c) 6 Female 
 c) Concentration c) Land Use
 

Dependence
 
d) Average jobs/ 
 d) Urban d) Water Use
 

plant 
 Orientation
 

e) Seasonal
 
fluctuation
 

These are readily recognized as characteristics that are examined

when industry location descisions are made.
 

Even at 
this fist step then, it becomes apparent that there are
probably a very large number of socio-econor.lc parameters 
tnat
 
,- ; - - :, *:,, into consideration when formulating a Coastal Zone 

Management erueram, a:,i ttat t:a.*. a certain universality of
data needs whether consid-rin; the general question of economic 
growth potential, the coastil zone or any other aspect of socio­
economic impact. 

http:socio-econor.lc
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irogram goals and objectives, Step 2b, will unquestionably also
 

inc.ude rocio-economic elements. It is quite likely thaL the FirH­

meters defined an measures of the probl-ems and isuues of Step 1,
 

will be the goals and objectives of this step. In order, therefore
 

to determine whether or not goals and objectives are reached, it is
 

necessary to inclade their measures in th,. historical data base;
 

income per capita, employment, recreational opportunities per capita
 

are examples. Continuing through the process, as noted in Step 3a
 

an investory of coastal activities is also required. Such an inven­

tory would contain sucio-economic data of the grossest type, data
 

pertaining mostly to theestablishment characteristics as described
 

earlier. In Step 4a the establishment characteristics data base
 

would be expanded to include exogenous resources required to support 

the socio-economic activity. These include characteristics such as 

water needs, effluent streams, energy needs, etc. end also land use 

requirements. The types of data thst define the demanin for acoivi­

ties of Ste. 4 will probably include extr.,olations of existing 

activities such as those identified in 3a, as well as totally new
 

ones for an area that may derive from the examination of analogs or
 

from future studies. The ability to deal adequately with the remain­

der of the steps of the procas will depend to a great extent on the
 
data developed in the earlier stops with only few exceptions.
 

No unique data will be required to facilitate completion of
 

Steps 5 through 7 if an adequate data base han been established for
 

the proceeding steps.
 

The same can be said for steps 8 through 10 except that the data 
necessary to support the functional requirements also depends to a 

great extent on the selection criteria used to accomplish the pur­

poseis of these st,!ps.
 
Measures of the rate of economic and social change are suggested in
 
Step 8. The rationale among criteria suggested for delineating
 

"Areas of particular concern" for this selection is predicated on
 

immediacy of need providing a focus. Appropirate ocio-economic
 

characteristics of rate of csange would be population or worker
 

migration, land use shifts to the industrial sector, and other
 

similar parameters. These are not unique requirements and would
 

therefore not require additions to the data base.
 

Factors to consider in determining permissible uses (Step 9) in­

clude criteria and measures to assess use impacts. Economic criteria
 

and the related measures would include;
 

Criteria Measures
 

Regional Income Currency of the realm
 

Employment Percent employed
 

Tax Base Appraised value
 

Net Tax Revenue Currency of the realm
 
Per capita income Currency of the realm
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Social criteria and measures would be:
 
Criteria 
 Measures
 
Socio-economic Mix 
 Percent by group

Net Affect on Population Numbers of people

Employment Opportunities 
 Job density
 

These, too, are not 
unique in light of previrnasly defined requirments.
 
In order to establish priorities of useb, as 
suggested in Step 10,
there are a number of aocio-economic factors that should be taken
inLo consideration. One such factor is thQ maintenances of "diversity",
oz',in the 
case of cultural diversity, pluralism. Another is "economic
efficiency" which might be measured by the 
cost of providing services,
lanJ-u~e per unit of production and other similar measures of
effectivenesa. Social equity is still annther factor measurable, at
leant in 
part, by opportunities per capita within social groups.
Regional benefits, national interest, and fair share of Pncial
responsibility are yet 
others with strong socio-economic implications.
 
The data requirements implicit i. these factors, as indicated
below are really no different than those described earlier; 
what
differs is historical precedent and analytical perspective.
 

Factor 
 Measures
 
Cultural Diversity 
 Interest group affiliation and
 

associated age, education,
 
income, eta. distribution by

affiliation.
Economic Efficiency Distributions of service costs,
 
land use, employment, tax
 
benefits, etc. 
per unit
 
industrial capacity.
Social Equity 
 Extent of recreational and
 
aesthetic resources and
 
distribution of opportunities
 
per capita as a function of
 
proximately, cost per use,
Regional Benefits & costs etc.
 
Change in employment, production,
 
secondary economic effects,

recreational resources, land
 
use, etc.
National Interest 
 Land in government use, net
 
inter-regional transfers
Social Responsibility 
 Production from undesirable
 
uses per capita.


Some of the remainder of the steps in the process, 11-15, may require
the collection and analysis of socio-economic data particularly that
related to 
tax receipts (amounts and services) and expenditures
(items, amounts, etc) and 
land use modifications.
 
The persistent recurrence 
of the same generic data needs from
step-to-step should not be surprising. What makes the data problem
very difficult to manage however, is the numerous different specific
situations which must 
be covered. There are dozens of affiliations,
hundreds of industries and land use 
categories, and numerous other
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groupings to consider. Data organization is therefore an important
 
factor to consider in establishing a socio-economic data babe.
 

Data Organization
 

The data organization problem requires consideration of two factors.
 
First, the establishment of an information hierarchy. This identifies
 
the relationship between data types, including causality where
 
possible and facilitates the selection of proxy variables if it is
 
too costly or otherwise impractical to collect tne desired data.
 

Second, and related to the first, is the problem of weighting
 
if indexes are constructed to relate non-commensurable data. The
 
weighting problems frequently result from incomplete accountability.
 

A number of studies of Coastal Zone activities in the United 
States have created hierarchal listings of socio-.economic parameters 
that should be considered in establishing an adequate data base. 
Table 1 & 2 illustrate the types of structures utilized. "he first 
of these, Table 1 illustrates, in the first 5 levels, t-- tremendous 
number of groupings under which the remaining datfa may o: organized. 
Table 2 illustrates a different type of structure, :ne which in­
corporates a weighting scheme that permits 26 'effect' variables to 
be included based upon only six causal socio-economic factors: The 
inter-relationships are defined subjectively, the weightings are 
subjective and the determination of whether the relationship is 
direct or inverse is intuitive. The parenthetical notations for 
noise and pop density exemplify logical diff'!r-nces of opinion that 
should be expected. 

A considerable depth of detail can be incorporated into this type
 
of display limited only by the practicality of data accumulation.
 
Since one of the purposes of this type of display is organization
 
for accountability, the primary concern should be with completeness
 
and then only with practicality.
 

Some Concluding Considerations
 

In closing, I want to mention briefly some of the considerations
 
that should enter into establishment of a socio-economic data base
 
supportive to the needs of the decision maker for modeling and
 
problem delineation tasks.
 

As has been noted in earlier discussion, a particularly important
 
aspect of Coastal Zone Management Program development is the ability
 
to evaluate the socio-economic impact of management decisions. This
 
is of particular concern in the resource allocation process
 
with which the decision maker ultimately establishes areas of
 
particular concern, permissible uses and priorities of uses of the
 
Coastal Zone.
 

In order to assess impact, a methodology must be employed that
 
utilizes some form of a data base that is comatible with whatever
 
modeling tecnnique is selected by tne user organization. First it
 
is aecessary to establish a baseline situation and then to forecast
 
activity for the same time periods mith the appropriate Coastal Zone
 
programs included. The types of economic variables that would be
 
considered are tabulated in Table 3.
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Table 1
 

Cataloguing Hierarchy
 

LEVEL 
 INFORMATION ELEMENT
 

S23415618
 
Perspective (Historical, Contemporjry, Planned)
 
Geographical Bound 
(Shoreline, Coastal, Hinterlaiid)
 

x x Sphere of 
Influence (Local, Regional, Super-Regional)
 
x Role (Cause, effect)
 

Environmental Regimes (Natural, Social, Economic)
 
x 
 A. Industrial and Commercial Activity
 

x I. Fishing
 
x 
 2. Tourism and Recreation
 
x 3. Port Activities
 
X 4. Shipbuilders
 
x 5. Heavy Manufacturing
 
x 6. Minerals, Materials, and other
 

1. Plant locations, where 
industry will likely move

2. Logistic support activities
 
3. Location of areas of exploration interest
 
4. Petrochemical plants and locations
 

X B. Demography 

* I. Population 
* 2. Income and employment
x 3. Education and job skills available 

x C. Land and Water Ose
 
* 
 1. Land ownership maps-private, State, military, Federal,
 

Indian, etc.
 
x 2. Urban-industrial
 
x 3. Agricultural

x 4. Conservation/Preservation 
x 5. Recreation/Historical/Archeological

6. Present land use controls and constraints and
 
projections therefor
 

7. Other appropriate features
 

x 



TABLE 2
 

Total Per Capita Per Worker Total Total 

Total Earnlnos Emolo,'ment Income Earnings Personal Income Pooulation 

Area Year Absolute % Absolute % I Absolute % Absolute % Absolute % Absolute 7Z 

Region 1980 
2000 
2020 

7,439,872 
15,056,912 
23,158,560 

17.5 
15.0 
10.1 

768,900 
929,528 
857,859 

15.3 
13.6 
9.4 

223 
515 
656 

6.2 
7.6 
5.5 

154 
185 
166 

1.9 
1.3 
0.7 

9,302,592 
19.298.144 
30,198,784 

17.0 
14.8 
10.0 

1,054,666 
1,211,376 
1,098,992 

7.6 
6.6 
4.6 

ASSESSMENT OF ECONOMIC AND SOCIAL EFFECTS OF ALTERNATIVE 0 1 WEIGHTED SCORES
 
REGION
 

WEIGHTING FACTOR EQUIVALENCY 1980 2000 2020

EFFECTS 


Employment. Income, & Earnings 30
 
92 82 56 Total Employment


Total Employment X .20 6 


Income Distribution .20 6 Omit
 

6 37 46 33 Inc./Capita

Per Capita Income 	 .20 


Total Per. Inc.

Total Personal Income 	 .20 6 102 89 60 


6 12 8 4 Earnings/worker
.20 

20
 

Earnings/Worker 

Population 


8 	 Omit
Displacement 	 .40 

-36 Total Population


Density 	 .40 (0) I 8 -61 -53 

4 61 54 37 Total Pop;'at;on
mobility 	 '.20 0 


38 27 Total Population
5 	 D 5 -38
Housing 

D 5 -38 38 27 Total Population
5
Educational System 


5 	 0 5 -38 38 27 Total Population
Health 


D 5 88 75 50 Total Earnings

Business & Industrial 	Actlvity 5 


Omit
5 	 5
Agricultural Activity 

D 5 -38 38 27 Total Population
5
Transportation 


5
Land Use 

2 35 30 20 Total Earnings
X 	 .40 
1 

Level of Use 

Displacement of Agri. Land .20 	 Omit
 

Total Earnings
.20 D 1 17 15 10 

-18 -15 -1o Total Earnings


Property Values 

.20 I 1 


Government 5
 
Undevelcped Land 


25 Total Revenue
 
Revenue (taxes) .50 0 2.5 43 37 


-19 19 19 Tota! Ocoulatkn
.50 	 0 2.5 

0 3 -23 23 ;6 Per Caoite Incom


Public FaciiitTes a Services 


Recreational Opportunities 	 3 

Omit
 

Community Cohesicn 	 2 

0 I 17 15 10 Total Earn;ngs
1 

10) 1 -15 


Cultural Coporunities 

I -18 -10 Total Ear-ings


Noise 

-2 -7 -5 Total Ptoouiat;Z.,
I I 


; 

Estnetic Value 
 t 
Historic 'alue 	

­

:
 
Archaeologic Va'ue 


382
100 205 555
Total 




Table 3 

Economic ImpactVariablea
 

Employment level
 

by industry
 
by occupation
 

Output
 

Income level & distribution
 

by type
 
wages and salariea
 
property
 

by family income level
 

Resources required
 

land use
 
energy
 
water
 
capital
 
labor
 
material
 

Demographic Impact Variables
 

Population and population trend
 
by geographic division
 
by political diviaion
 

Work Force and lork Force trend
 

by sex
 
by political division
 
by geographic division
 
by age group
 

Migration patterns and trends
 

Minority group participation
 

in wark force
 
in industry
 
earned income proportion
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One 	particularly useful tool for this analytical purpose is the
 
1-0 model which records the flow of goods and services between seg­
ments of an economy considering effects of employment levels, tech­
nological stat"-of-the-art, and other exogenous factors nuch as
 
environmental and energy policy.
 

Another to'-l, useful as an adjunct to an 1-0 modl, is the
 
econometric model which summarizes the activities of an economy in
 
a series of equations. One difficulty with constructing such a model
 
is that the coefficients fur the equations's variables can only be
 
estimated from time series datr,, whereas the extension of an existing
 
1-0 model only requires data for a single point in tiae. The funda­
mental instability of such models when pushed more than a year or
 
two into the future argues against depenCence on them.
 

The expedient of J;ipact synthesis from unit trends derived from
 
program element analogs is probably the least desirable but most
 
pragmatic way of developing an impact assessment. rhe basis for
 
developing such models, for example, could be tho calculation of
 
estimating coefficients for a known type of activity in a relevant
 
region where data is gathered and then applying them to a potentially
 
new activity in the same or a new region. This approach is, of course
 
dependent on the availability of data from analogous regions - it
 
does not preclude the need for information. It simply shifts the
 
collection site. In a manner similar to the treatment of data
 
requirements for theeconomic aspects of impact assessment, demo­
graphic data is necessary in order to determine sociological impact.
 
The type of information rollected is also illustrated in Table 3.
 

The sole reason for thij brief discourse on socio-economic
 
impact assessment and evaluation has been to gain further insight
 
into data requirements, and serves to point out the strong inter­
dependence )etween methodology (or technique) and data base. The
 
process of methodology development and the establishment of data
 
needs are, however, an iterative process with feedback between the
 
activities based upon the desired predictive value for the methodo­
logy.
 

The concluding thought that I would like to leave with you
 
concerns the general role of data in the impact assessment process
 
via-l-vi analytical techniques and deciuion making.
 

It is important to think of Coastal Zone data, socio-economic
 
and other, in the context of two functions.
 

(1) As a device for defining an appropriate methodology to
 
be used in a decision making process.
 

(2) 	As an input to a methodology that will yield information
 
which a decision maker can then employ in his decision
 
making process.
 

Socio-economic data should therefore be considered as a building
 
block in a methodology scheme - it is, as a matter of fact, the
 
keystone of any methodology and the decisions that arise from it.
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MANAGEMENT TECHNIQUES
 

Joel M. Goodman*
 
College of Marine Studiea
 
Univeraity of Delaware
 

I. Introduction
 

In order to place the subject of management techniques in proper
 
perspective, I would like to start this paper with a few definitions.
 

First, as the title denotes, I will deal with TECH1IQUES. The
 
term is defined ast
 

"The mechanical or formal part of an art; the manner of
 
artistic execution or performance in relation to formal
 
or practical details."
 

It is not uncommon to hear the term "Methodology" used in the dame 
context as technique. A commonly accepted definition for methodology 
is: 

"A treatise or dissertation on (method)...
 
... a special form of procedure adopted in any branch of
 
mental activity whether for the purpose of teaching,
 
exposition or for investigation and inquiry.
 

aa..way of doing anything according to a defined and
 
regular plan; a mode of procedure in any activity."
 

In practice, therefore, our techniques say utilize methodologies for
 
dealing with certain aspects of management activity.
 

The number of active Coastal Zone programs in the United States 
and elsewhere in the world has led to the development of a large 
number of approaches for handling the management process reinforcing 
the thesis that we are in fact dea.ing with an art form when we deal 
with the function of Coastal Zone Management. The causes for diffe­
rences between programs are many and in some cases are attributable 
to Cite specific factors which, on an international scale may in­
clude: 

- Political traditions and processes
 
- Degree of envircnmental connciousness or awareness
 
- The available information base, and
 
- Program objectives
 

On examining these many approaches however, one finds the frequent
 
recurrence of certain phenomena and characteristics. These are the
 
few generic management concepts and techniques that are found to J
 
underlie the management process. It is some of these that I will
 
discuss in this paper.
 

* with: 

Roy F. Weston, Inc.
 
10750 Columbia Pike
 
Silver Spring, Md. 20901
 
U.S.A. 

.fV. 
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II. Terms and Jargon
 

Before going further a brief digression may be beneficial in
order to explore some additional terms and jargon that are likely

to emerge in later discuszions about 
techniques.
 

Common to most Coastal Zone Management situations is the necessity
to allocate limited 
resources to 
a 
variety of uses (including some­times conflicting uses). 
Among the several rational waya in which
 
this can be done are 
those based on ....
 

... carrying capacity, i.e., allocations governed by limita­
tions 
on the capacity of certain resources to absorb
 
impact, (3,000 visitor days per year per campsite,

8 septic tanks per square mile).
 

... intensity of demand, i.e., 
allocations governed by the
socio-economic forces of supply and demand. Proportional

allocations as a 
function of demand and supply/demand

differences are examples. (Ten percent of the land for
 
industrial use --
 20 miles of beach for recreation.)
 
performance criteria, i.e., 
allocations based on impact

limits for the system, derived from modifications made
 
to 
resources within the system. Instead o: controlling

ground water recharge by the allocation of residential
 
use, control the 
aquifer recharge rate by run-off
 
contraints; instead of controlling conversion of land
 
to agriculture, control 
the allowable sediment load

contribution by a watershed. 
(lon-point source run-off

of no more thap 500 tonr 
nf sediment/year; a population

density no greater than 
an average of 3so/square mile.)
 

The differences between these statements 
are large in principle. In
the first came, the resource 
variable is controlled by controlling
the level of activity involved. In the second case, 
the resource
variable is controlled by controlling the tye of activity involved.
In the third case, the 
resource 
variable is controlled by the way in
which use of the 
resources contributes to 
the state of the entire
resources system and may have an 
extensive nu.-ber of permissible uses
if technology 
can influence (ameliorate; mitigate) the impact 
-- the

parenthetic terms are part of the 
jargon.
 

Frequently when discussing technique and methodology, questions
and 
comments arise concerning policy level "guidelines", implementa­tion guidelines, implementing "regulations", etc. The terms "policy",
"guidelines", and "regulations" require clarification if there isto be 
common ground for the discussion. For this purpose, therefore,

these terms are defined ac follows:
 

"Policy" - Any plan or 
course of action adopted by a government,

political party, business organization or the like,

designed to 
influence and determine decisions,
 
actions, and other matters.
 

"Guidelinea"-A statement of 
a course of action, guiding principle

or procedure onsidered 
to 
be expedient (appropriate

to the purpose at hand) prudent (wise in handling

practical matters) or advantageous made by a person
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or group of persons having authority over an
 
activity.
 

"Regulations" - Principles, rules, or laws (or governmental orders
 

having the force of laws) to control or govern
 
behavior.
 

I also feel certain that during the course of this discussion, a
 
number of organizational entities will be identified that are created
 

to support the evaluation of suitable management techniques.
 
Committees, Task Forces, and Cormi-:;ions, for example, frequently
 
are called on to assist the Executive Branch of government. There
 

are many reasons that can be offered for doing this, but perhaps
 

most importantly it is done in order to:
 

(1) Spread the responsibility for decisions; and improve their
 

credibility.
 

(2) Bring special expertise to bear that is not otherwise
 

available to the governing body.
 

(3) Broaden the governing body's perspective with respect
 
to the interdisciplinary nature of coastal zone issues.
 

In general then, these appellations an used in this paper refer to
 

bodies of persons appointed or elected for some special business or
 

particular function or piece of work in connection with program
 

development.
 

III. Some Concepts that Affect Technique
 

Moving on to the next aspect of the question of techniques, we
 

find that underlying the development of Coastal Zone Management there
 

are some perceptzfor constituency involvement and resource allocation
 

that can have si!,nificant impact on the evolution of both technique
 

and methodology. In order to make my point in both situations I will
 

use arguments at the extremes of what may in reality be a continuum
 

of solutions.
 

A. Constituency Involvement
 

In defining the spectrum of constituency involvement, at one
 

extreme we would find Dictatorial or Autocratic Developent. A
 

program that evolves in this environment would probably not involve
 

the public in the process of program development, thus there would
 

probably be no provisions in the technique or methodology for review
 

of any type. An option involving a higher degree of constituency
 

involvement could be classified as Reactive Develojment. In this
 

situation the program would be the product of the technician but
 

would make provision for a wider base of reaction to the program
 

with some assurance of responsiveness on the part of the originator.
 

Under these circumstances, the methodologies evolved would probably
 

make provision for review h-.aringr and program development reitera­

tions prior to implementntion. At the other extreme of involvement
 

there is Participgtory Dev.' oiment. In this option the methodology 

must make provision for representatives of constituency group; to 

help in the process of both program evolution and reviev.
 

in summary, with respect to the differini roles of constituencies,
 

the principal impact on technique and methodology will be in the
 

provisions made for participation in program formulation, review,
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and reiteration (or feedback).
 

B. Resource Allocation
 
With regard to the approach to 
resource allocation, there are a
number of factors that should be considered simultaneously to arrive
at the range of options that 
will affect methodology and technique;
several hundred options exist. 
These are individually summarized in
the following statement of attitudinal factors:
 
Can the attitude of the nation toward use 
of the coastal zone
be considered exploitive or conservative?
 
Does the government exercise leadership or controllership;
are they more likely to induce cooperation or prohibit deviation,
anticipate needs or regulate demand; provide service or permit

services to be supplied?
 

The factors add up to 
an attitude with respect to management
philosophy that 
can cover the gamut from strongly positive or
negative toward development or conservation. The most negative
attitude is controllerhip through prohibitive regulation of demand
with only permitted services for both exploitive and conservative
 uses. Conversely, the most 
positive attitude would be reflected by
a government that 
exercised leadership by inducing cooperation and
providing services in anticipation of needs.
 
IV. Coastal Zone Management as a Process
 

A. Introduction
 
The practice of some form of management of one or more 
coastal
resources hap existed for many centuries. It has not been until the
past decade however, that comprehensive Coastal Zone Management has
begun to emerge as a concept. This change can 
be attributed to an
ecological awakening reinforced by 
a burgeoning population and its
insatiable demand for the 
resources of 
the coastline and contiguou.i
 

waters.
 
The management concept 
as 
Lt.has evolved comprises a sequence of
activities each of which can 
be accomplished in any of a number of
alternative ways. It is 
an explanation of these various approaches
to performing the sequential steps that 
comprises the body of this


section of the paper.
 

B. The General Concept
 
As a process, it it;convenient to 
think of a coastal zone
management program, as a means 
for allocating limited resources co
satisfy recognized needs. What and 
whose needs, what resources,
whose allocation, and how allocated 
are the most significant questions
to 
he answered. Under any implementing situation, policy must be
declared, 1;uidelines and constraints specified, standards and regula­tions specified, and enforcement begun.
 
As noted in th,, beginning of this paper, the 
answer to many of
these questions will 
depend upon the operating characteristics of
the implementing sttt,r;. Thus, in the United States, with itshierarchal 
form of democratic government, 
the process explained in
its simplest form will 
probably involve 
at least three levels of
government which can be graphically portrayed in Figure 1.
 



Figure I 

FEDERAL 

Notional Policy 
Policy Guidelines 

State ManagementCon nt Program Guidelines 

.I LOCAL.
 

ImlmnigPrMulgate Coastal 
Low F lions a Zone 

tnorcementJ - Management 

Adaptiectfrom the Waar's Edge, Structure of Management and Planning, Goodman et at., 1972. 
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If the f'rm of orgnnization is less complex then, as illutrated in

Figure 2, the process simply moves into a single tier arrangement

but possibly still differentiated departmentally.
 

As might be expected there are numerous internal 
activities
 
included in each of the major elements portrayed in Figure 1. The

formulation of a "National Policy" for example, as illustrated in

Figure 3 will probably have contributions derived from special

publics, the various branches of government (whatever their place

in the hierarchy), and advisors 
(both technical and user oriented).
 

The "Policy" may the 
 be defined as s program and interpreted.

as guidelines for those expected to take it the next step in the
 
sequence. This task may well be accomplished by an organ of govern­
ment.
 

The promulgated guidelines toKether with more specific 
infor­
mation as to 
local needs and objectivea (probably determined with

the help of publics, advisors, and government officials), then
 
becomes the baves for the 
next stage of program development - the
 
;prumuigstion of regulation imi~ementation guidelines.
 

unce roalationh become law and implementation guidelines are

developed, it then becomes logical to establish permit and appeals

processes, standards for performance and monitoring systems to
 
assure the compliance of proposed projects, and 
to accomodate
 
alterations to the system if necessitated by changes in policy or
 
needs.
 

At each step along the way the potential should exist for

comparing the product of that step with the goals that were 
sought

to be accomplished. These are the feedback loops in the system that
 
facilitate adjustment of 
the system to meet the initial objectives

and also provide a basis 
for evaluating the modifications.
 
C. A More Detailed Review of Concepts
 

As this review of technique and methodology unfold, the term
"model" will sometimes appear. It is 
a term which is frequently

associated with mathematical approaches to problems, however, in the
 
context of this paper the 
term is used to describe any flow of

thought or logic which can be depicted by any of a number of system

analysis tools such as 
flow diagrams, information matrices, equa­
tions, etc.
 

Models can satisfy a number of purposes when used for describing

a comprehensive interdisciplinary situation such as Coastal Zone

Management. First, it can quickly identify the activities required

for a program to proceed. Second, it helps to develop thought
 
processes by organizing activities into a logical pattern of
development. Third, it helps identify the outputs of a process and
 
fourth, it helps identify data requirements.
 

'3ith the above mentioned factors in mind, and ooving further
 
away from the gross generalities of the institutional model described

in 
 the previous section, there are 
a numer of more detailed
 
approaches to organizing and analyzing Coastal Zone Management
 
program activities that should be explored.
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The most comprehensive of these describe policy development
 
processes, planning processes and program development processes.
 
These all appear to be parallel constructions that reflect the
 
disciplinary perspective of their advocates or are special cases
 
that reflect a prejudgment as to the desired form of an institutional
 
structure.
 

For ease of presentation flow charts will be used to describe
 
the processes.
 

The program development process as a whole is depicted in
 
Figure 4.
 

In Step (1) it is necessary first to identify, by some means,
 
the issues and problems related to Coastal Zone resource develop­
ment. In some instances there may already exist some historical
 
perspective of the general problems that relate to a State's shore­
line and contiguous land or water bodies. In other cases it may be
 
necessary to conduct surveys or employ other devices to develop a
 
sense of the concerns.
 

The determination of "what resources" requires several steps in
 
the process. First, in step (2), preliminary boundaries are esta­
blished and initial program goals and objectives are defined. Both
 
are of a preliminary nature simply because it is easier to r,:iterate
 
a solution than to work with an unbounded problem. The boundiriea
 
though preliminary, should not be arbitrary. They should relAte to
 
some natural or physical constraint or to some hitherto recognized
 
political jurisdiction.
 

Next, in stop (3), a variety of inventories are called for -­
in brief, with respect to environmental attributes and activities,
 
one must know what's there before logical recommendations for
 
development action can be made. Similarly, one should be aware of
 
the existing legal and institutional framework before considering
 
new or modifying actions.
 

Finally, in step (1), resources used are identified and their
 
capabilitiesaated. Also in answering the question "whose alloca­
tion?", in step (4) demands for activities are assessed based upon
 
various types of projections such as population, economic growth,
 
demographic characteristics, etc.
 

It is important to note the differentiation between "needs" and
 
"demands". Given a limited resource, it is entirely poo',ible that
 
demands may outstrip needs, and their reconciliation can provide a
 
basis for voluntary rationing of particularly scarce resources.
 

Lastly, in answering the question "how allocated?", in step (5)
 
remaining resou.rceo are defined in terms of their physical attribtites
 
and cpabilities. Then in step (6) these remaining resources are
 
compared with resources requested to satisfy demands. If the re­
resources are sufficient then as indicated in step (7a) it is
 
reasonable to encourage the activities at the level demanded.
 
Sufficiency of resources as used here relates not only to physical
 
extent and attributes, but also the ability to absorb the impact
 
resulting from its use for a particular activity or set of activi­
ties. If the resources are insufficient then in step (7b) "needs"
 
must be identified, either as a subset of demands or in response
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to modlfied goitle iind objeectives. (It is oppiirent the, ill 
this process flow .imp Ii 1ic.,tion, th-ct feedbeck loops h.,ve 
been el minited for clrety. ) ;hee considering thel, allocotioni 
of "needs" it is inmportant to rvvilie tht at process of joint 
ii.-gut ttoe Ins alt lest mplicitlh tatkLng place. 

li the fir.tt plce. it ccc be rv-sonibiv preised thoit 
ciurrent hum.,i dernl,rids wil Iolw.i'e pe cxceed reede, -- hut tine­

sat itt ield dler;trldi c, hlle ., source of both e'.,, Iend im -gllled 
grievances. -. cIphvicl. c.,aiehi resources>corliI, ind itv limits 

In;iv inotfiv thit rt'l.it i- pro c I % of even s.at eas I eeg hmirai 

livee l4 bN tit rodllc I sig non-- helimain id/or long ringe. needs. 
I'lti .tep v. ( It)) icrv re-qu are d to coip fiete the .- 1 loclt iota 

proc -e5.1 

S t ep I I re'MlI-ts a it theo (14te rmeaont in of" the arI-itl g-mli t 

tinf instiltitionilI titructr, deemed nece.sar to implemerit the 
pir-ogr,-m. Wheri ill st el ( 12) tht i% i compreel we th tl, extsting 

sitructure, tleiel the I jgcl llt eve (lO eX--cutive') hiS s for 
implement;it loll cn be, dlef ine id ill step ( I 1) onrl fiii;-11 

betiodiri etc ile- f need ,nef the progr;om mp I inlomlnt el.m 

Ile more, colieVeitioi l form. I gt-'e sllows th t imp) led 
f vedbick loop (fdneshed fiie) ,nd loc,,tol of steps0 ()-(1t) ini 
thle process. 

I). Seconld Tier Models 

A seored tier model is one which ieitifie s tn.%k 
rr-fu i rements at., pec i fi ec r thee'r th.ei c oticepttlI spilss, lll d 
whicli usu, llv tre.,ts onl%' a protion of ,e process. 

ine s uch model, i resource ;clloceticoir process. wies 
creted to ,assist the St.,te of [vli w;crt! develop its Co.,stiil 
Zole, Management frogrin .id is c llust 'iatee ieI igure te. The 
creciteon of the model i tIelf was a.n inre-st cng di spla% of 

tec cluljlle it wirl, .,.q exempI fll eed lv tfhe int irpinv betwie 

the Progr,im l'velopmo'nlt .%q'IcCN , i : t leizels etvi poe'v Group ild 
the' Coritricteer. 

A quic k ceerirfc.eriseel of tl t ode,- 1 e rIc the olrce, efescribtieeng 

thl lrog eevelollccRrcl slr,.4 t formerVVrC I'rceCe'Ss t lI he describes 

in gri-c ter rh4't;a l -ite'-ps ( i )- i I itc tli' iot ter. '1s tht 

OxpIcill.ct li e pr- ee ts ct u I I fe-ic ll' ice.e I -itll ti.c t e.-re ,et 

thi _c st.:g- of eivelipment sonic' process-.. .% ,ede thoids 

ine techo ct~lue-v ai - still niot wei f qp-c, ii -l , 

I t cm (A ), ( A ) +.rii ( A1 ,rre iiv,.iitelt cc . A irnumler of 

claoss aiF1f c , t i rcA chft-iii s I I if IitI ,r,-ri t e t ii i re-e iee t he bc-si s 

f ral lt I lIc .!' crt i-rI I c ' - raid to(rain eel 1is c- 1 i.,ve t- il deveI lujeed. 

Wh;tevvfr t c:Fr11cc-se 1 1 i '- Ceills rI t c r e t e Ie - le-ct holild 1 

t hic c .1 1 I-1i11t o ! ll 'v, . te-Clklllt ll.- flel Ic-ye-I of Ie i e r-ld 

Ir.i., rI , III c(c? lillt j, , i U-11 fll I l(f I ',cr-IrIll t I it 'l c e'il r- .e I I e- lf I 

tlee1 Il Iit t . rel' t hre rcC IC 1e St ICS of I !I,- '-ii vt t tiC I i jUe',s 

el-r!loe I d a nref oi- li t I 's,icrc - ileI ts. eeI- oi t ltr ile-thoilel ogtee; 

pr-olc.c.csot will be efescriblecf eec the iext sr-ct Ireec. 

Item (A.) ire tite process pertiain.s to determining per­
ceivee futur desires for land iand wciter use by p;rochiAcl 
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interests, i.e. 
what are the citizens perceptions of the
 
tmpcrtance of is yet undeveloped areas for various uses from 
-heir larochial viewpoint. Nonquntifiable factors such as 
resthetics, aspirations, hopes, etc. are included in this
 

process. This step together with (A ) comprises current 
constituency constraints 
-- the publics and the government. 
A number of' methods for obtaiining citizen input are available
 
,nod will be briefly described later in this paper.
 

Ii Itenm (I1 ) the previously defined uses are described
 
in terms of funl tiol; I requi remerits that place demands on
 
resource voits -- i .e. 
 ;re; of ground occupied, channel water 
depth for navig. tion. amount of wat. r wi t hdrawn for processes, 
amount of wter dischijrg,|d, temperture of water discharged. 
lI'his zilform'atioi together with that of (A ) and (A ) allows 
iln .. sessmeiit to be made of the inqpact of th1e varigus uses
oil the resource lilli ts.
 

It-im (H ). thresholds ad standards derived from statutes 
and perceiv e vlue, s i th basis for differentiating impacts
between those thol ;re or are not acceptable (C 1 ) and (C
Those that iiri unacceptable ni', be subjected to ameliorative
 
.ictiolls (1D) . [hose th.,t remain unacceptable, (E2 ), are
 
either discarded or recyc ied through i change 
 in policy,

(A 1 ), possibly i legisla tive initiative, edict, or similar
 
government;l iction.
 

The acceptble use-site combinations are then subjected
 
to ; ca ilphi I it/sui tabilitV ; alysis (F F G G ) from
 
which are derived the olLowiri resource r A'in~ 2
 

(1) The reIt ive cipabi Lity of ill sitesi to accommodate 
each us,'. 

(2) 	 Thte re I at i e c,,pahi lity of eaich site to accomodate 
all uses. 

(J) 	 The relat , Ft itahilitv of all sites for each use. 
(t ) 	 The rel.ti ;ve sni tabi Ii ty of each site for il uses. 

I, inally, steps (Il ), (1i1,), and (E0,)feedback to step (A,,) so
 
that tIe h;,sis for 
 +'coficili hg coriflicts such as unacceptable
impacts, i icompti ile use.s aind re o]ima tion proceedings may be 
reappra is ed il I , ght of pl1 icv and the general program 
strategy (g,,. ,rid obitject ires of the ori inal process 
descript ion). 

A number of :3ituations requiring the simultaneous display
of manv par;,nietors will likely arise in the anslysis or 
devovlopiient of i, Coast:itl Zone progrim. In these situations it
 
is frequelnt I', heef i ci al to use 
 the iniformntiol mtrix as a 
me;,ns for conimtnic ,tio ;and to f;icil itote evaluation. Under 
most ci rcoIiii ,u caIcs I h', mat ri o are riot designed to be 
m,+ni pil ateil hv th, rtloi.s of mi-tri x ,-, hra -- thll..r purpose 
rather is inforn, (jil disply;v iand integr.tion. Some of the 
sltu;'tions Ill which liet,' inight b,- useful ,re: 

I 	 Ill order to iassiri that adequ;te consideration 
is givi.i to ill impacts of a use, matrices have 
been developed that relate! uses to casual factors 
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initial and consequent
end subsequently to 

impact conditions and finally to effects 

a tool for account­(Figure 7). This then is 
ability.
 

(2) In order to qualitatively evaluate the relative 

merits of various activities on the relative 

vulnerability oi various resources based on 

a comparative assessment of the impact of the 
activities. 

The degree of discrimination attainable 

and degree of independence between evaluation 

criteria (or Its corollary - interdependence) 
are major fictors to consider in developing 

such a matrix.
 

Using Figure Ba ats an 	 example, in its original form, 
levels of effect, undesirableone could discriminate three 

and a blank for ne effect. On(X), possible problem 	(0), 
confidently but subjectively arguethat basis one could 

that "Well Development" while a more undesirable Coastal 
wisZone use thfai "Construction of Offshore Platforms", 

nowhere near the problem associated with the subsurface or 
wastes. If instead, itshallow disposanl of untreated liquid 

binary criterion hand been tised, i.e. undesirable or not 

undesirable then the table would hbove appeared as in Figure Ob, 
way. Note howevernd the selection could have gone the other 

that construction of "Offshore and Bay Platforms" would Iave 

still appeared to be a more desirable option. 

one 

would expect to asses, the relative vulnerability of diffe­

rent kinds of resource capaibilLty units. The high vulner-
Marsh is clear in either case, but 

In a simLlar manner, re:ading across the matrix 

ability of the Salt Water 
in the cnse of the Point-liar Sands and the Enclosed Bay Area, 

thme relative metits of it site selection are clouded for two 

reasons with onaly binary criteria. First is the loss of 
and only adiscrminantion between an undesirable effect 

second is the lack of 	discriminationpossible problem. Tihe 
even at the three criteria level of the relative importance
 

of the types of use; with respect to Enclosed Bay Area for
 

example, uses 1, 2, 'I, 5, 7, 1 (essentially Waste Disposal
 
-- is theand Coastal Construction) acceptable unanswered 


rel,.tive importance based 
 on either need or demand for either 

of the two uses. 'ihe ultimate In discrimination is the use of 

some form of numerical Index system. 'ie use of such a system, 

however, implies equivalency between factors or activities 

with the siame numericil rating. rhis usually entails n series 
(A 3 ) ofof value6. judgements such as timosa identified in Step 


Figure 

of 

matrices indicatingtho diversity of information thnt can he
 
Howard Odum has
 

Figures 9 and 10 illustrate two other versions 

displayed. In once case, time author, Dr. 

commented on some of the shortcomings that lie perceives in
 

the use of the matrix as an analytical and evaluative tool.
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FIGURE 9 MARINE MEADOWS MATRIX
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On the positive side however, it is difficult to think of :in 
alternate mechanism for displaying such ,, wealth or i uforma. 
tion. 

Figure 10. Estim:ated distribution of functions among several 
governmental levels with relation to the coastal zones. Let­
ters indicate the location of present attention. Boxes show 
where Panel 2 felt that primary responsibility should be 
centered, although participation at other levels bay be 
desirable and necessary. 

P - Planning (incluiding coordination)
 
R - Regulation
 
S - Service (including research)
 
H - Management 

Function Local State Federal 

Comercial Fishing RS PRSM PS 
Outdoor Recreation PRM PRSM PRSN 
Biological Productivity P PRSM PS 
Navigation P? PRSH 
Port Facilities PRSM PM PitS 
Dredging and Filling PM PRSH PRSM 
Hurricana Protection I'RM PSM 
Public Land Use PR4 1'USM PRSM 
Private Land Use Pit PRS" PS 
Waste Management PRSM PRS-* Pits 
Transportation PM PRSM PRS 
Aesthetics PR P P 
National Defense j P PRSH 

* 	Limited to situations in which there is demonstrated effect
 
on resources and values beyond local jurisdiction.
 

Management by the state is under consideration in Maryland.
 

E. 	Microstructure
 

From a methodological viewpoint problem and issue 
identification can be approached a number of ways somewhat 
dependent upon the constituencies who contribute to the 
process. At one extreme, if an autocratic form of government 
exists, defining issues and problems can be as simple as an 
executive proclamation. At the other extreme one might resort 
to the public referendum. Seldom is either extreme likely, 
One will probably find instead, that both extremes move to­
ward the middle ground of at least committees of experts or
 
at most organizations of concerned citizens who probably

include representotives of the communities political, social, 
and economic power structure. 

The octual process (it' defiiing problems. IsSuI,.q, .,ndj 
opportunities through direct participaition, has been the 
subject of' much stxtidy. I echn iques sometimes used incItide 
personal interview, mass surveY by questionna ire, injtereictlve 
group conferencing (Delphi technique), smll group interacting 
workshops and finally, the least structured technique of 
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public forum. These techniques are equally appropriate to
 
programs which encourage participation in the development
 
process or those that simply seek reaction to an already
 
prepared program.
 

This discussion of technique and methodology would not
 
be complete without at least a few comments about data, in­
formation anZ systhesis.
 

Tihe function of management is data and information
 
dependent. Decisions 
 con only be made after data and infor­
mation are acquired and analvzed. Tie more sparse the infor­
mation, in general, the greater the risk 
 of an erroneous 
decision. But in spite of that fict, there are times when
 
decisions must be made on the 
 basis of the hest available. 
information. Every program therefore must utilize techniques
 
assuring the acquisition. storage, and display 
 of as much
inforn:ation as possible to facilit;te decision makinig. 

In this context, previous descriptions of the process 
have identified the 
need for knowledge, classification schemes, 
survevq and display techiques in order to provide informa­
tion iii a suitable form for use by the decision maker. In so 
doing. knowledge gaps will also be revealed and this in turn
 
can lead to the research or monitoring programs necessary to
 
expind the information bese.
 

The determination of impact, assessment of resource
 
and site capability, and determination of use and site suit­
ability are likely to suffer 
 from the most significant know­
ledge iind information gaps. It is 
in these areas of assess­
ment that the scirntist, planner, and administrator mustwork
 
closely in order to minimize the risk of wrong management
 
decisi ons.
 

Finally, if sufficient information of suitable quality
 
can be obtained it may be come possible to exploit some of the
 
sophisticated methods 
of simulation modeling (management

games) in the Coastal Zone Management process. It is argued by
 
some that techniques such as these are still in 
the realm of
 
the scientist plaything. Considering the state of knowledge

of the coastal environment and the 
lack of understanding of
 
human values, it is not likely to become a useful Coastal
 
Zone Management tool in the foreseeable future. 

V. Summarv
 

To briefly summarize this paper, I think it important 
to first note that the development of Coastal Zone Management
Programs is a multi-step process that isetrongly dependent 
upon humn relations as well as technicil information. Much 
is lion-qiiant ii ed ;.id sonic even uinqu;inti fiable at our present 
l ]evelof under,;stat i lrig of b)oth m;.n an1i the Coastal Zone 
,nv ronment. 'lie t,.chniques ava iibl, for handling the program
d(cv lopmerlt process ore v led -- ranging from nonquant i tative 
logic discriptions as detailed in thr' functional flow diagrams
of system engineerin.g to sometimes sophisticated simulations. 

Behind the general process there are a number of analyti­
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cal techniques which must be employednzld informil i on require­ments which must be fulflIlled In order to implement the overnllprocess. Several of these hnve bopn described aid discussed.The crosses in Figrire 11 identify the applications di-sciosnedin this paper -- the circles identify those either alluded toor those that are reasonable extrapolations. Undoubtedlytechniques nwwill be identified as the field of Constal ZoneManogement continues to grow, particularly as opportunitiesarise to develop programs in different onvironnentAl and
political situations. 
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The coast is for the geologist a coincidental feature,
 
both in a geological and sedimentological sense. Continents
 
rise, crustal fragments subside. Deltas bring the detritus
 
from the landmasses into the sea and elsewhere waves erode
 
cliff@. The wind carries shoreline sand over coastal marshes
 
and peat land* and it migrates back to the sea as dunes.
 
Corals form reefs while waves erode algal banks and form
 
offshore bars and banks of the calcareous detritus. In short,
 
there is a continuous give and take in the zone called the
 
coast. This zone is characterized by the effects of positive
 
and negative changes in position of the strandline whose
 
momentary position marking the coastline can hardly be im­
portant in light of its changeability through geologic time.
 

The person who may have to protect this coast and
 
build breakwaters, dams, and dikes, seen the coastal pro­
cesses from a different viewpoint. For him, the coast is a
 
battle line abd he tries to maintain it by science and art.
 
That this effort must not be against nature but must exploit
 
nature's hydraulic and meteorological laws and that geologic
 
factors such as coastal subsidence, sand movements, and com­
paction exist are known to the hydraulic engineer and the
 
hydrographer. Nevertheless, management of the position and
 
form of the coast in a manner satisfactory to human planning
 
is commonly considered to be only a question of technical
 
and financial effort. However, only a stormflood ir needed
 
to show the planner what energy is released by geologic pro­
cesses and how weak the effort and methods we have set
 
against nature are.
 

The management of the coastal zone requires knowledge
 
of basic geologic laws; not applying this knowledge is deli­
berate risk-taking.
 

The economic geologist seen the coast in another way.
 
It represents a boundary line whose crossing mostly (but
 
certainly not always) involves a cost increase because of
 
the change in technology from dry to wet, that is, from the
 
continental to the marine environment. The nature and form
 
of offshore occurrences and deposits of raw materials and
 
their technological parameters are not always different from
 
those of inshore deposits. However, the methods of extraction
 
and processing are usually much different and especially, the
 
costs higher.
 

As a result, the coast also appears for our generation,
 
which has been shaken by energy and raw-materials crises,
 
recognizes the limits to resources and the potential of the
 
natural environment, and is economically stressed, to be a
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barrier behind which the price for urgently needed raw ma­
terials increases sharply.
 

Even though the exploration for and exploitation of
 
deposits in littoral and fully marine areas 
require great

technical and financial effort, the costs of exploration for

these deposits particulary in the near-shore area, approach

those for the diminishing onshore deposits. For this reason
 
and also becaure prospective geology (LUTTIG, 1975) must

think 20 to 30 years into the future, the geological in­
vestigation of littoral deposits is presently of great
 
interest.
 

As a result, those involved with coastal management

view littoral sand, for example, not only as material that
 
influences the quality of 
a beach positively and the navi­
gability of a harbour negatively. The unconsolidated depo­
sits present along the coasts are no 
longer considered to

be only material to be used for dikes or to be dredged from
 
shipping channels. Primarily the exploration for hydrocarbons

has increasmcd the realization that, in the future in the
 
coastal and 
ihelf areas, there will have to be increased ex­
ploration ftr and exrloitation of the deposits that can pro­
vide raw matarials for industry. These deposits include:
 

mineral containing rare earths,
 

mud valuable for balneotherapy,
 

submarine bauxite,
 

heavy-mineral sands and other sandy ore concentrations,
 

diamond-containing sands,
 

quartz sand and kaolin sand,
 

sand and gravel for the construction industry,
 
gravels with flint pebbles, used for special purposes,
 

enrichments of shell-hash,
 
deposits of ore 
and coal which extend from onshore
 
beneath shallow cover,
 

hydrocarbon occurrences, and
 

other economically important occurrences.
 

In the following are some examples to substantiate the

importance of this almost untouched and, nevertheless, major

part of the earth's surface for the raw-materials sector.
 
a) In the classic tin region of the United Kingdom, placer


deposits have long been exploited in the Cornwall opera­
tions. Interest has revived in submarine minigg and the
 
placer reserves are estimated to be 0.55 x 10t. (MEDFORD,

1969). That would fulfill the needs of the U.K. for 25
 
years. Also, the commercial viability of offshore hard­
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rock reserves is increasing. Of course, this is also true
 
for the tin mining regions of, for example, Indonesia
 
and Thailand where the production from placers is about
 
25,000 and 6000 t/yr, respectively. The world production
 
is about 230,000 t/yr.
 

The strong demand for phosphate and the high costs of
 
transport to Europe and North America from mostly over­
seas deposits have awakened interest in offshore deposits.
 
Unlike the findings off the east coast of Mexico, however,
 
there is no indication of offshore phosphate deposits in
 
Europe. It is possible that they may be found by more
 
rigorous investigation of )arts of the European shelves,
 
particularly in the Mediterranean area.
 

The mining of futile (TiO ), ilmenite (FeTiO ), zircon
 
(Zr(SiO )), monazite (Ce(JO )), and other heavy minerals
 
that art important strategically and for the pigment
 
industry already concentrates on coastal placers. This
 
concentration will increase in proportion to the de­
creasing availability of these important industrial
 
minerals. In the Western World, out of a yearly produc­
tion of 3.5 x 10

6
t of ilmenite, about 80,000 t are pro­

duced from coastal placers in Sri Lanka (Ceylon),
 
100,000 t in India, 930,000 t in Australia, and 140,000 t
 
in Florida.
 

The yearly production of zircon in the Western
 
World in about 430,000 t of which about 400,000 t come
 
from the east coast of Australia. About 95 % of the
 
Western World'a yearly production of futile (320,000 t)
 
also comes from Australia.
 

Particulary successful in recent years has been
 
prospecting for placers offshore from Mozambique and
 
Sierra Loon* (BEIERSDORF, 1972; SCHOTT, 1974).
 

The production of diamonds from coastal placers is 
limited to southwest Africa and, according to NERO 
(1965) and CRUIKSHANK et &l. (1968) has been 221,500 cyd 
of sand which contained diamonds with a value of about 

S 10 million. 

Elevated uranium contents have been found in diatom ooze
 
offshore, for example, of southwest Africa (K.MEYER,
 
1973). Consequently, it is likely that greater attention
 
will be paid during prospecting to those coastal areas
 
where such sediments might occur.
 

Of great importance for the construction industry is the
 
production of littoral sand and shelf-sea sand and gravel
 
because, for example, the reserves of gravel in Europe
 
have a limited lifetime (LUTTIG, 1973, 1975). A signi­
ficant amount of marine gravel is already being used in
 
the USA and Great Britain (JOLLIFFE, 1971). About 12 %
 
of the total gravel used in Great Britain is marine
 
gravel. In the German part of the North Sea offshore, a
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study initated by the author found large gravel occurren­ces which will be exploited. Because of the ahortage of
gravel 
on land, such measures are 
also necessary in other
countries of Europe such as 
Belgium and the Netherlands

(OELE, 1973). Elsewhere, in the Mediterranean area
(Greese, Cypress, and 
Spain), for exaesple, such studies
 are of pressing urgency because of the increasing destruc­tion by quarrying for building materials of the liastone
hills that 
are important for tourism, archeology, and
 
water supply.
 

I wish to briefly touch on one additional problem
greatly 

is, 

affected by the innovations of the geosciences, that
 on the problem of waste deposition and disposal. The
relevant companies and governmental authorities increasingly
look towards the coastal regions in response to 
the incresa.
sing restrictions on land and 
the often hysterical demands
for environmental protection. They do so because the off­shore dumping and disposal of waste appears to be simpler
and 
to raise fewer problems. For anyone working on the
coasts, however, it is apparent that the coastal biotope is
very sensitive and that thoughtless disposal of sewage or
waste can have serious consequences. It should not be over­looked that with our deaands on industry for a high living
standard, we must 
care for the other side of production,
namely, the resultant waste. 
It appromches schizophrenia
when people, who themselves partcpn 
 in the generation
of waste, become indignant about this problem.
Nevertheless, one chance should not be overlooked be­cause of this critical warning about overestimating the
possibilities of the coastal area for wants disposal. This
concerns 
the coastal region of Northwest Germany in which
salt stocks are present in the shelf area 
(as well as on
land). 
Salt stocks offer good and safe possibilities for
disposal because of their geologic structure and technical
characteristics. Caverns can be formed in the salt by solution
and the disposal of the resultant brine, which cannot be
drained into rivers on 
laud, is not all dangerous in the
coastal regions. Greater use 
(for the disposal of radio­active waste, for example) should be made of the offshore
salt stocks because it 
involves no unsolvable difficulties.
Solving these problems on 
land, and solved they must be,
becomes more difficult just on security grounds.

The, in part, greatly limited lifetime of particular
raw materials onshore will undoubtedly contribute to an in­tensification of the exploration for littoral deposits. 'the
onshore production prices will increase 
so much that pro­duction in marine areas can 
and must be begun. This is
particulary for true
the following materials or deposits con­taining raw materials with low dynamic lifetimes:
 

rutile,
 

ilmenite,
 

zircon,
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soid,
 

cerium (and other rare earths),
 

construction sand and gravel,
 

and, of course, hydrocarbons whose increasing production in
 
shelf areas must be increasingly considered in coastal manage­
ment because of the installations involved (pipelines,
 
refineries, and oil and gas terminals, for example).
 

It should be noted that, for future conaiderf 'ions,
 
it is unimportant 'hether the expert has estimated the life­
time of a particular element or raw material correctly or
 
not. Even an error of t 100 % is tolerable because it is
 
only significant for the short-term price and supply situa­
tion to know if the material will become rare in 20 or, in­
stead, 40 years. For technology, it is important in such
 
cases if substitutes or other procedures and methods must
 
be found. Because this requires time, it is of primary im­
portanco that the raw-materials expert simply warns of the
 
impending shortage and less essential what urgency he 
atta­
ches to this warning.
 

It is certain that the search for raw materials will
 
exert considerable pressure on all decisions regarding the
 
coasts. Even though one demand on the environmental poten­
tial of our earth, in this case the coasts, ie emphasized
 
here, 
this demand cannot be made without consideration of
 
the needs of mankind. This is apparent in that this empha­
sis is from a geoscientist, that is, someone from a pro­
fession which cooperates significantly in all phases of
 
coastal protection and coastal research such as geological
 
and morphological research and the determination of basic
 
data on sedimentology, facies, paleobiology, soils, and
 
hydrogeology. This knowledge is 
the basis of the initially
 
expressed requirement that geologic factors must be 
con­
sidered in all coastal management questions and geologists
 
must be involved in all decisions.
 

It is necessary to mention in this regard the commonly
 
onesided attitudes towards the coasts of other interest groups
 
such as the tourist and recreation industries, the conser­
vationists, the marine biologists, and the transportation
 
industry whose dominant puiblic representation is as dangerous
 
as 
the overemphasis of energy and raw-materials viewpoints.
 

Our earth is no longer an idyll; neither one nor the
 
other interest group can claim innocence and blame all of
 
the others. This is particulary true for the coasts. The
 
potential of the natural environment is limited and shrinking
 
and is in many ways misused. The demands of all peoples for
 
improvement of the living standard cannot 
be overheard by

the planners and results in, among other things, their plan­
ning of greater use of the geopotential.
 

If we and our followers do not wish to obstrtct the
 
path into the future, we will have to plan better with better
 
balancing of all interests. As formerly stated, however,
 
propir management of our natural environment is not possible

without the inclusion of the geosciences, that is, the
 
sciences of energy and natural 
resouroes.
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General
 
Coastal preservation and the economic uses of the coast have 

always been the concern of marine nations. The development of many 
forms of coastal activites depends to a large extent on weather 

conditions. Serious limitations to these activities are often caused 
by weather phenomena near coastal areas. More than a century ago
 

one of the basic motives for the establishment of Meteorological
 

Services in several countries was to help coastal navigation and
 

other marine occupations by providing weather forecasts and timely
 

warnings. It in no surprise, then, that the first International
 

Meteorology Conference in 1853 concerned itself largely with maritime
 

meteorological co-operation. Systematic collection of basic marine
 

data through naval and merchant ships on a world-wide bases wan
 

conwidered essential to describe and understand the behaviour of the
 

oceans.
 

Interests in special fields such as agriculture, aviation and
 

shipping have influcenced the growth and pattern of Meteorological
 

Services. However, the present status of development of national
 

Meteorological Services differs from one country to another depend­
ing on national requirements and available resources. Nevertheless,
 

the countries afflicted with natural disasters like cyclones, tides
 

and floods, are fully conscious of the value of efficient weather
 
services for mitigation of the recurring damages. Experience in
 

different parts of the world has shown that improved meteorological
 

services based on modern facilities and techniques can bring about
 
enormous savings. The WWW Planning Reports, numbers i4, 17 and 27, 

published by the World Meteorological Organization (WHO) provide
 
a wide range of useful information on the economic benefits of
 

meteorological services.
 

harked widening of interest in connl dIev.lopment tai become 
mamn.fejt in manj way . tpart from the development of seaside towns, 
there have been several other demands on the coastline such as 
inshore shipping, hartoura, off-shore mineral explorations, instal­
lation of nuclear power stations etc. Fishery operations are a 

traditional economic pursuit of many countries. Coastal plains pro­

vide the favourable terrain for agricultural development and dril­

ling of artesian water wells. Petroleum and natural gao formations 
in coastal belts are of great economic value. Other coastal de­

posits of economic impcrtance include sulphur, phosphate, lignite,
 
uranium etc. In recent years the coasts of many countries have
 
become popular as places of holiday resorts. Demands for marinas
 

and small boat recreational facilities are increasing more and more.
 

Many housing areas have also sprung up in coastal areas. All these
 
increasing activities imply improved transport and communication
 

facilities.
 

While such activities add to the economic potential of coun­

tries, there is also the danger of pollution of coastal waters by
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wanteful and sometimes poisonous discharges of the coastal indu­stries. Further, the 
ponsibility of 
a disaster such as 
that of the
tanker "Torrey Canyon" should not be ruled out. 
source areas Even though the
of pollution may be 
far removed at 
sea, under the in­fluence of winds and currents the 
effects of pollution will
considerably be
felt in coastal waters. 
Combat operaitions against
pollution are 
therefore part of coastal activities.
 
All the operations mentioned above, and there may be others,
are 
greatly affected by weather conditions in 
the adjoining seas.
Weather damages or losses due 
to discontinuance of work are 
usually
so great 
that it is of economic advantage to 
have an efficient
marine meteorological forecast and information service. National
Meteorological Services should therefore be equipped to 
be able
to develop suitable forecasting techniques as 
necessary, and their
persunnel should be adequately trained. There should also be regular
consultations between the meteorologists and those conducting
marine operations. In order to 
ascertain that 
an adequate organiza­tion is developed and that 
the personnel are 
trained well in ad­vnnce, National Meteorological Services should closely follow eco­nomic and 
technological development of coastal zone activities and
anticipate requests for specialized meteorological and related ocea­

nographic forecast services.
 
In planning and 
conducting coastal zone development it is
therefore very important that governments strengthen their National
Meteorological Services so as 
to enable them to 
render adequate
meteorological support 
to 
various development projects.
 

Programmes with special reference 
to marine meteorology
 
Before an analysis is made of the 
various meteoroligical factors
that affect 
the coasts and the meteorological services provided 
to
coastal activities, it is worthwhile to 
have a 
quick glance at the
role of WHO in co-ordinating the functions of National Meteorologi­cal Service under various 
programmes, with 
special reference to
marine meteorological services 
to coastal activities.
 

Education and 
training programmes
 
WHO has a well-eatnblinhed 
programme 
to assist developing
countries in assessing their education and 
training needs in
field of marine meteorology and 

the
 
the subsequent traning and tech­

nical assistance required.
 
Syllabi for education and training of all categories of meteo­rological personnel in 
the field of marine meteorology have been
prepared and published by WMO. These are being used in the Regional
Meteorology Training Centres established in Africa with WHO assis­tance as well 
as in the meteorological training courses introduced
in some 
of the universities of Latin America. Suitable lecture
notes and training manuals 
are prepared within WHO.
 
For promotion of marine meteorology especially in developing
countries, assistance is provided by WMO under different aid 
pro­grammes such ao th.- Unit(d atiuos Development Programme (UNDP),WHO Voluntary As-,.i.; ,nce irogrmme (VAP), in the following forms: 

- training of experts;
 
- training courses;
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- preparation of traininK 
manuals and compendia; 

- fellowships. 

Short-term expert missions are arranged inder WMO/UNDF aid
 
programmes to assist developing countries in the evaluation of
 
national repirements for marine meteorological services. The
 
short-term surveys are followed, as required, by long-term expert
 
mission to assist the countries in the establishment or expansion
 
of marine meteorological services.
 

Marine Meteorological Services System
 

The marine meteorological mervices are essentionally provided
 
by the Members and co-ordinated by #MO. Under thin system, weather
 
and sea information !s provided to meet requirements for naviga­
tion, rescue operatins, fisheries, off-shore mining and drilling,
 
coastal area developLent, port services, recreational boating as
 
well as for operation- combatting water pollution. Details of the
 
system are given in the "Guide to Marine Meteorological Services
 
System" under preparation for the benefit of National Meteorologi­
cal Services.
 

Basically, the system consists of the preparation of meteoro­
logical forecasts and related information by Member countries for
 
their respective sea areas (including coastal waters) and the
 
dissemination of this information by radio and other means according
 
to internationally-agreed procedures. Analyses and forecast charts
 
are also disseainated by several Members. The forecasts include
 
atorm warnings which are issued when necessary, for which the form
 
and content as well as the criteria are laid down by WMO. In addi­
tion, visual storm warning signals are displayed at ports; an
 
international system of Visual Storm Signals has been esaablished
 
by WHO. Details of the broadcasts and storm warning signals are
 
included in a WHO Publication and updated periodically.
 

World Weather Watch (WWW) Programme
 

The World Weather Watch (WWW) programme of WMO is a world-wide
 
system composed of the national facilities and services provided by
 
individual Members, co-ordinated by WMO. The primary purpose of WW
 
is to make available to each Member, within the limits of the agreed
 
system, the basic meteorological and other related environmental
 
information it requires. The essential operational elements of the
 
WWW are (a) the Global Observing System (GS), (b) the Global Data
 
Processing Syntem (GDPS) and (c) the Global Telecommunications
 
System (GTS).
 

The purpose of the GOS is to produce observational meteorologi­
cal and related environmental data from all parts of the globe as
 
required by I'embers for operational and research aims. It include,
 
observational n.tworks on land and at sea, aircraft, meteorological
 
satellite systems and other observational devices aiuch a3 automatic
 
land and marine stations.
 

The purpose of the 3DP is to make available to all Members
 
the basic processed data for real-time and non-real-time appli­
cations. This is achieved through an integrated system of world,
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regional and national centres equipped to 
the maximum degree

possible with modern processing facilities including high-speed

computers. Under this system, primary and derived data are stored
by the centres, including in some 
cases selections of specialized

data.
 

The primary function of the GTS is to 
collect and distribute
basic observational data from the Global Observing System and to
distribute the output products of world and 
regional centrea. The
GTS consists of 
a global main trunk circuit snd its branches, the

regional telecommunication networks and 
the national telecommuni­
cations networks. Modern telecommunication facilities are employed

at the centres to 
ensure high-speed transmission of data.
 

Global Atmospheric Research Programme
 
Oceans constitute nearly three-quarters of the world and the
weather systems generated over the oceans contribute largely to
global atmospheric circulation. For a better understanding of the


dynamic processes involved in the general atmospheric circulation,
 
a Global Atmospheric Research Programme (GARP) has been set up
jointly by the WMO and the 
ICSU. 
The First ZARP Global Experiment

(FGGE), the operational phase of which is planned 
to take place
in 1976 and 
1979, will include two observation periods over the
 
entire globe. The major objectives of the experiment are i) to
obtain 
a deep,r und.r.t.inuing ui te atmospheric motion for thedevelopment of more 
realistic moAsi5 for extended range forecasting,
ii) to asoess the ultimate limit of predictability of weather systems,
iii) to develop more powerful methods for assimilation of meteoro­logical observations and, 

data 

in particular, for using non-synchronous

as a basis for predicting the largescale motions and iv) to
design an optimum composite meteorological observing system for
routine numerical weather prediction of the largeacale features of
 

the general circulation. The results of the experiment are 
expected

to lead to improved forecasting techniques including those for
 
shipping and other coastal activities.
 

Long-term and 
Expanded Programme of Oceanic Exploration and
 
Research (LEPOR)
 

This programme, co-sponsored by 
IKMO under UN Resolution 2414
(XXIII), aims at 
co-ordinaion of ocean-oriented scientific progranmes

of several 
international organizations. WMO is concerned, among
 
, :o-r t-uvics, with the studie!. on upwelling including ocean­atmosph~re interaction. Coastal upwelling and movement of fertile

w-i- r ire of ;reat importance to the fisihing 
 industry, as fish
productivity and misr-it on de-l,-nu largoly on these processes. 

Meteorological phenomena affecting the 
coasts
 
Bsidevs the larescale nye'umn tnere are other mesoscale

ph,-norr na of oceanic orisin which hav- profound influence on coastsa]:J, a:;. a cm,;,"-euenc.-, ultimatevi affect the coastal operations.
,"vith-r processes e:ytend over a greater area both sea-ward and land­
waro of the coastlirne. Hence, any consideration of coastal weather
should take int, 
account a somewhat larger area 
than the actual sea­
shore and also changes in the sea level.
 



349 

The development and use of advanced technology in coastal 

shipping, rescue operations, fisheries, oil-drilling, off­

shore terminals and other construction works are limited to 

an extent by abnormal weather conditions. Coporatiois which 

are highly efficient and technically safe under normal
 
environmental conditions are 
no longer the same wh,.n certain
 

threshold values of weather and sea are exceeded. Strong 
winds, waves, currents, surges and sea temperatures are 

particularly relevant in this connection. When these elements 

do exceed certain values, they give rise to hazardous pheno­

and warnings of such hazards constitute
mena. Information on 

the general requirments for meteorological support. In
 

addition, many special requirements exist and these will
 

be dealt with later.
 

Waves, tides and surges
 

ocean waves occur in large systems and
 

are defined in relation to the wind field producing the
 

weves. They travel across deep oceans 


Wind-generated 


with practically no
 

loss of energy, but as they approach shallow waters their
 

dimensions, except for the wave period, undergo changes due
 

to frictional influence of the floor.
sea Wave height and
 

length is shortened.
steepness increase rapidly and wave 


Eventually the waves collapse on the coastline as surf or
 

breaker 
 It is in this surf zone that nearly all the wave
 

energy is expended. The collapse is immediately followed
 

by a powerful onrush, 
or a surge, of a huge mass of turbulent
 

the beach. When the body of water retreats after
 

the force of the upsurge is exhausted, the return flow, or
 

the backwash, is retarded by the frictional force of the sea
 

bed. This makes the water pile up on the shoreline. In
 

times of storms, when enormous waves break involving move­

ment of huge masses of water, the surges result in rapid
 

erosion of coastal structures.
 

water on 


Tides are the rhythmic rise and fall of sea level due
 

to lunar and solar effects. They are dependent on the chan­

ging attractive forces of moon and sun on the rotating earth.
 

The spring tides are the highest when earth, moon and sun
 

are in alignment and the nip tides are the lowest when lunar
 

and solar effects cancel each other.
 

A surge composed of high tide and the meteorological
 

effect from wind stresses in a transition zone of deep to
 

shallow water is generally considered a hazard when it reaches
 

a certain level above the normaltidal height. rie effects of
 

changing water level and the currents set in motion are of
 

major importance to coastal processes. When aided by high
 

the storm waves reach great h, ights espec ial 1v diuri ngtides 

hurricane or storm sirgo conditions. Phiv North Soi surge in 

February 1953, which brought havoc on the Netherlands coast 

was caused by a combination of gale force winds durnlg the 

passage of a deep depression and a high spring tide. The 

widespread devastation, flooding and loss of life caused by 

the surge are well-know. This led the governmeiit of the 
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Netherlands to 
plan and execute a new Delta project. The
 
flood disaster in Hamburg in February 1962 was 
induced by
the unusually long duration of gale force winds, exceptionally

violent gusts and an extreme surge from the North Atlantic.
 

Of equal interest is 
the need to predict meteorologi­
cally-induced lowering, instead of a rise, of sea 
level in
 areas near the coastline. This is known as 
the negative surge

and a surge of this type, exceeding a metre in shallow water,

could spell disaster for big ships like fully loaded tankers
 
or bulkers which cannot reach the port. 
A meteorological

prediction of 
a negative surge is therefore equally important

for shipping management.
 

In this context it would be necessary to emphasize the
importance of an 
adequate network of tide-gauges along the

coastline. This is necessary not only for a verification
 
programme for surge predictions, but 
is also important for

rise evaluation against storm surges. In most developing

countries the network of tide-gauges is deficient.
 

Realizing the adverse effects of storm surges, a few

countries 
are now developing national programmes for insurance
against damage or destruction by storm surges. The two basic

aims of the programe are 
(a) to find out, from climatologi­
cal records, the worse that has happened over a coastal 
area

and (b) to assess the probability of the worst happening

again in the future.
 

Cyclones
 
Cyclones are revolving wind systems with steep pressure


gradients, especially in their ty-ouths 
or near their fronts,

the winds often reaching speeds from 120 to 
200 km/hour or
 even more. The most powerful and destructive cyclonic storms
 
are the tropical cyclones, othervise known as typhoons or
hurricanes depending on the geographical areas where they
occur. Their importance lies in their tremendously destructive
 
effect on islands and coastal installations. Widespread de­struction of cities and their inhabitants has been reported

on many occasions. Damage and flooding in coastal areas 
can
 
be limited by effective storm warning systems.
 

The tropical cyclone that occured in the Bay of Bengal

in November 1970 is one of the 
worst national disasters in

history. It took toll
a 
 of 200.000 human lives according to
 
official estimates, with unofficial estimates as high as

500.000. An enormous 
storm surge, with its height variously

estimated from 3 to 9 meters, accompanied the Lyclone andswept over the offshore islands and low-lying coastal belt 
causing severe inundations, widespread damage and heavy loss 
of life. 

Much damage was recently caused in Australia by cyclone
"Tracy", which struck Darwin on December 25, 197f. A mean windspeed of 175 km/hour was estimated, with a maximum gust of

approximately 
280 km/hour. As December 24-25 
wasa period of

nip tides, the maximum storm surge was 
only about 2 metres.
 



disrup­
comillt ', ;i"ralIl sed. commuli icat ioIs 

The city lit! ws 
i cted on coastal structture 

ted and heavv damage ws t ift 	 and 

plantations.
 

wmO rroptcal 	 Cyclone Project 

damnge caused by
The alarming 	 toll of human lives and the 

evoked world-wide concern in recent years 
tropical cyclones nations
 
and led to close collaboration 

among the concerned 
Nations Economic
 

and the United Nations agencies. 
The linite( 


Far East (ECAFE), in collabora-

Commission a
for Asia and 	the 

initiated 

tion with the World Meteorological 

Organi'ation, 


in 1968 for the mitigation of typhoon 
damage
 

joint programme 

in the ECAFE region. Regional 

programmes with similar objec­

of the world affec­
tives 
were also initiated in 

other areas 


ted by tropical cyclones.
 
in 	its memor-
General Assembly
the end of 1970, the UNAt 	 "to take further 

273) (XXV) recommended to 6-M0 
able Resolution 
appropriate action for mobilizing capable scientists, 

techno­

or 	all nations 
and other pertinent resources from an% 

logists 	 data and discovirilig 
towards obtaining basic meteorological 
 these storms
 
ways and means to mitigate the harmful effects of 


potentials".
destructiveand remove or minimise their 
fully sharing the
 

the UN resolution and 
In 	response to 

regard to the devastating effect 

of
 
concern it expressed in 

of WHO in 1971 decided
 
the Sixth Congress
tropical cyclones, 
 which came into 

a WHO Tropical Cyclone Project
to 	 set up 
operation in 1q72.
 

a 

of 	the project are:
 The primary objective
 

present capabilities of detection,
 
a) 	Strengthening tho 


tracking and forecasting 
of tropical cyclones;
 

generally available the techniques 
of
 

b) Making more 


quantitative storm-surge forecasting;
 

c) Strengthening flood-forecasting 
capabilities.
 

flooding associated
 
particularly with respect 

to 


with tropical cyclones;
 

d) Improving 	tropical cyclone 
warning systems;
 

disaster prevention and
 e) Providing 	support to 

and related activities;
community-preparedneis 


of 	 loss by winds,data on risk
f) 	Providing basic 


storm surges 
and floods to those who need them 

other purpose.planning orfor development 

in 	1l75 WHO reaffirmed that the 
Seventh Congress
At 	the 
 governments concer­concert with the 
Organization, acting in 	

active in theorganizationsother internationalned and with further increaserelief', wi l 

deadly tollfield of disaster preven~tion and 
of 	tropical cyclones 

its efforts to rfduce the 
floods.and tie. accompannillg 

coastal activitiesse-rvicesMeteorological to 

sea and swell, visibility,
Information relating to wind, 

ais 	relevant to 
and ocean currents 
air and sea temperature 


wide variety of coastal 
activites. Local effects resulting
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from configuration fo the coastline andboth geographicalnatural features,and man-made, assume particular importance.basL ('or specialized As ameteorological services in support of
coastal activities, It is therefore necessaryscale to conductstudies meso­of local climatology, taking intophysical geograph account theof the area in general and the co,%stal zonein particular.
 
Marini' activitie.s 
 in coastal areascentrated and prol Iems 

tend to be more con­resulting from the volumeof such activities and varietyrequire special attention.differ These activitiessometlimes one country to anotherfrom one part 
from 

and may even varyof the coast to another. Therefore,services required to while themeet the needs of' each specialized acti­vit\, may differ, there 
are a number of general principles
which apply to all such servces: 
1) Efforts should be made to learn the weather­sensitive aspects 
of the user's operations;2) Th. meteorological parameters 
of particular
significance to the op.ration should be emphasized;) Times and frequency of issue and means of deliveringthe information should be determined in consulta­

tion with 
10 

the users;Adequacy of services should be periodically checked. 

Services for fishing

Fishing operations in 
 coastal areas and off-shoreare particularly affected water*

by weather onditions.
vessels Fishingare generally small and are vulnerableand waves, as well ais to ice 
to high winds 

accretion in
addition, cold weather. Inthe speed of a fishing vessel is usually muchthan that of weather system and 
slower 

even 
with advanced warning of
an approaching storm, fishermen are not always able to avoid
its effects.
 

Meteorological 
factors affect 
fishing operations not
only from a safety viewpoint but 
from an economic one
There as well.m v be good stocks of fish in certainweather conditions areas but if poorprevail these areas may not necessarilythe best f'ishing grounds. Other be 
areas lessprovilde rich inmore economical fishing simply 

fish may
because of good weather.Hence a special meteorological service includes advice
areas of favourable on
weather for fishery operationsto warnings of bad weather in areas 

in addition
 
concerned.
 

Meteorologicalinclutie. information provided to fishing(I) general weather operationssituationdeterrations including significantif an, anticipated in areasclilar empiasis on 
(2) winds with parti­peeds 'xceeding 15 knotsp;orttcilar ( 1) waves withref erenc, to h'ights exceding oneitN time metre (1e) fog,of iccurr',nc,. and duration includiiig warnings forvisibilit 
 below Ii km. (7) areas where ice accretionexpected isand ((il an outlook for 24 hours.
 

Warnings 
 on deterioration of weather conditionsof prospective fishing operations 
in areas 

are issued 
an soon as 
the
 



t uerilah Iab ide 
fishi ng communi t% lhi - hI . i preVe'ir-ita iah m-: IronI 
goilg to sea, iF had weatlitr is pr.clii ted or to I i ii. s I ishi ii 
hecause waiting Ior gou d we'ather is apparvolt l iot comme'rc Liai. 
In some Countries li shun r'5 aim I ics I of Iic lais take stuls tit 
announce the warni ngs on megaploni.s and l) oiler phvs ical 
means among fishermen inhabiting remote oatal ain'*as, where 

otherwise normal communication facilities art rlon-exlterapt. 
For dissemination of warnings to fishetmn|Ovl at. sea. Use is 

made of coastal radio stations, radio facilties use'd for the 
general public, police wireless, ViII marit,' radio broadasts
 
and recorded telephone announc.merts.
 

need becomes appa relt i ei ssemi llat ion amlifonlgth'e 

Services for fixed or floating installationis at sea 

Activities connected with oil and vas drillitig and 
production platforms have increased cottsrderablv siic" I'ihO. 
The operations have spread all over the globe and nowadas 
it is not uincommon that highly sophisticated platforms are 
being operated in temp-rate, tropical and polar latitudes,
 
under extreme weather conditions, iii water depths sometimes
 

down to several hundred metres.
 

Strong winds and waves arid sometimes ice accretion
 
constitute a hazard to drilling operations.
 

A platform or installation at sea is normallv constructed
 
to withstand the effects of winds and waves. Nevertheless,
 
information on these elements is needed 
for the associated 
operations involving helicopters alld supply boats. The drilling 
equipment is particularly vulnerable while being towed from one 
site to another. In such operations tile platform legs are
 
lifted and lowered at the new position later again. Conse­
quently, the instabilit\ cf the whole system increases i'n tilts 
phase. Especially during this operation, information about the 
height and period of waves becomes critical. kave, swell and 
wind information, sometimes for many days in advance, are 
*qually critical during the installation phase of sea con­
structions like research platforms, lighthouses etc. rile 
installation, repair, and sometimes the use of' coastal 
structures, docks, dikes, bridges, piers in the' coastal zone 
require forecasts or warnltn.gs of sea. swell, -surf, winds, 

tides, and currents.
 

In accordance with the Coinvention of Safety of Life at
 
Sea (SOLAS), some countries have established rules in their
 
national mining legIslatio with which the company operating
 
the manned platform should conipl. Examples of these rules,
 
dealing specilficall\ with meteorol g\ and with reference to
 
mnarinc, platforms, tare:
 

- that m'teoi-,')otg ical observations shall Ilit made 
oim the platfoiu ait stanndari times .Iif-tl el'd h\ the 
Millimng Authol t.\, with instruments insltal led atid 

paid for It\ the c ampati ; 

- that the meteorological observattorts shall lie 
recorded ill a logbook; 

http:warnltn.gs


354 

that the meteorological observations shall be
transmitted to 
the Meteorological Service situated

in the same country as 
the Mining Authority, in
the manner prescribed for reports from ships. 

Iliese rules are particularly significant as 
they bind
thu operating comipan. to provide the data to the Meteorologi­cal Service of the same country. There have been instances
when some, of the forvign contracting firms engaged in harbourconstructioi. or drilling operations have taken away the datato their own countrv, thus depriving the local MeteorologicalService of the essential coastal data needed for several pur­
pos es . 

Services 
to special transport in coastal areas
 
The term special transport applies 
to a wide range of
operations and includes towing and installation of highlycomplex production platforms and harbour facilities, the
salvage of damaged ships etc. 
In the past decade the need
for meteorological information, in the 
form of spot fore­casts or forecasts for several days, for special transport

in coastal areas ias 
grown steadily.
 
Meteorological 
information for 
special transport include
(I) wild (direction and 
wizd speed to an accuracy of less than 

5 knots 
(2) direction and height of waves to an accuracyv ofone deci­

metre
 

(M) air and sea temperatures
 

(14) visibilitv and 

(5) deviation of water level 
in tides.
 

Services in 
support of pollution clean-up operations
 

Incidents involving the spilling of oil 
or other pollu­tants frequently constitute 
a problem to coastal areas
communities in many respects. 
and
 

Actions necessary to contain the
area of pollution, to mtnimize 
its effects and to clean up
affected areas 
require meteorological services of 
the
 

a special
form in addition to otlher services pertinient to the operation.
Usually stch pollution incidents call 
for immediate action
and it is eossentiiii that arragements should be available for
alerti g the Mlet e(,ioljog ical 
Servic on a stand-by basis, 
so
that nio tim, is 
l'ot In plutti rig the plans into effect. 
If the polloiilt is pr((,nt in waters be'ond the 
coastal
,one, the primitrt- metoenrolo ica l ser\v'ICe required i.s thepr-dictii o l thtie i....imirit ii" thel pollutant. This anticipated
liso 'neitnlis Ill-ct - ]ateI to the existing winds, waves andcurren!nt s tiis i a)i- aIj\ ici is thiurviore provided on the direc­tion and sjieodl of iiiioverli4-t of the pi liuttint a(1 the extent towhich tile pT'raid of the ii]liarmiil sistanco rot \ I i' e p,.c led. 
II it is expected 
that the pol hitant will ultimatelv
al ect the coastal areas and perhaps threaten coastal communi­



ties and installations, the clean-up opertipis will need 

specific meteorological services which include 

(I) detailed and forecasts 

(2) 	analysis and prediction of sea state together with
 
maximum wave heights expected
 

(j) 	 information on pertinent currents in the area 

(4) 	air and sea temperatures
 

(5) 	visibility
 

(6) 	forecasts and warnings directly related to the safe and
 
efficient deployment of personnel and equipment.
 

Service for recreational boating
 

Boats used for recreation are of many sizes and shapes
 
and are manned, in many instances, by crews relatively un­
familiar with the dangers of boat operations. These crafts
 
are particularly vulnerable to instability phenomena such as
 
sudden strong winds associated with thunderstorms and squalls.
 
The warning criteria are, therefore, considerably lower than
 
those for ocean-going vessels. Further meteorological factors
 
often associated with a small-scale weather system cannot in
 
general be predicted more than a few hours in advance or may
 
not become evident until detected by radar. In addition, there
 
are factors associated with the sea-land interface, particu­
larly where the coast is rugged and strongly influences the
 
local wind patterns. Here is to mention sudden fog which can
 
be dangerous for inexperienced people.
 

Services for beach activities
 

The need for beach forecasts is mostly for recreational
 
activities. The geographical characteristics of beaches in a
 
country may differ. For certain beaches easterly winds may be
 
unfavourable, for others westerly winds. The variation in
 
wind direction may greatly influence the recreational poten­
tialof beach activities. Usually the information provided
 
includes air temperature, wind direction and speed, cloudiness,
 
coastal sea water temperature, times of high and low water and
 
surf on the coast.
 

In many countries there is an increasing demand for 
specialized reports and forecasts of surf conditions at local 
beaches. The requirement for these services has two equally 
important aspects, viz. safety and recreation. Dangerously 
high surf can be a serious hazard to small boats and to beach 
property. By contrast, the sport itself requires adequate 
surf to permit its enjo~ment. 

A stirf forecast generally include
 

(I) 	h ,ight of breakers (i.e. surf) average and maximum
 

(2) 	period of breakers
 

(1) 	height and direction of swell.
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Services for harbour approaches and harbours
 
The geographical position of a harbour sometimes
necessitates the 
issue of weather bulletins for the harbour
 

area.
 

The range of information given in such a bulletin may

be wide.
 
Examples are:
 
(1) presence of a local wind (mistral, bara, sirocco,
 

pampero etc.)

(2) surf and breakers at the entrance 
of harbour
 
(J) water-level anomalies
 
(11) visibility
 
(5) precipitation (of special importance to 
loading and
 

discharging activities)

(6) wind gusts during thunderstorms (for cranes, docking


and launching activities)

(7) waves and swell at harbour approaches and
 
(8) air temperature (for loading and discharging activities).
 

User groups 
in general prefer short-term forecasts

(6-18 hours) which give the meteorological information in
 
more detail 
than that provided in the general forecast.
 

Conclusions
 
In general, an 
efficient marine forecast and information
 

service go hand in hand 
with all forms of coastal zone

development and there is bound to 
be a rise in the demand
for better, more Frequent and more 
localized forecasts; and
for more extensiv,, and more 
accurate climatological data to
 
facilitate national 
economic development, all physical

development being dependent 
to some extent on climatological

factors that must be quantified and systematized. At present

the meteorological services 
in many countries are inadequate

in meeting the 
growing demand for information and forecasts
required at national level. To 
ensure the useful role of the
Heteorological Services in national 
development, the follow­
ing conditions should be achieved:
 

a) It is of prime importance that governments engaged

in organizing or 
expandi: g national development in
various sectors, including economic development of

coastal aretas, should, as 
an essential requirement,

strengthen the national Meteorological Services,

according to 
their national requirements, to enable
them to discharge their responsibilities effectively
 
and efficiently.
 

b) The need for professional training of meteorological

personnel cannot 
be over-emphasized; 
this training

should be arranged in close relation 
to the role
 
expected of the Meteoro]ogical Service. On the
 
part of the meteorologist who is 
to deal with
 
meteorological applications 
to several coastal
 
activities, he must be 
aware of the overall socio­
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economic d|vrloplitfit plan% o1 tht, countr', to 

enable him to pro , it reliablu advise'r ii 
d icussions %ith .iathorti es dirctl respon.sihe 
for the deve I Opinviit. 

c) 	 Scientific research on the catuse an( charactiristics 
of important weather pherioniita that affect the 
coasts is essential for Imprulvilg the- warning 

services and other protective measures. 
Meteorological Services must take upon themselves 

to carry out basic stud% and research for developing 
suitable forecasting techn iques. Such knowle-dge 
should also be made available to other countries 
in need of such information. Adeqlluate national 
facilities should be provided for such studies. 
For instance, studies on storm surges would
 

involve installation of tide-gauges or other
 

high water measuring devices in the coastal
 
regions. Also, early visits by a survey team of 
experts immediately after inundation could pro­
vide very valuable data.
 

d) 	WHO prOvides technical assistance in order to
 

assist meteorological services in developing
 
countries. Countries interested in such technical
 

assistance through UNDII and WMO should take the
 
initiative to have projects for deveLopment of
 
meteorological and hydrological services included
 
in the "countr) programmes".
 

e) Finally, international collaboration is sure to 
play a significant role in meteorological reserch
 

aimed at improving our understanding of the
 

atmospheric processes, thus enlarging the scope
 

of applications of meteorology in providing ever­
increasing services to all forms of national
 
developme it.
 

For all these reasons WIO is very interested in co-operating
 

with the United Nations and other Agencies in the coastal
 

area development programme and in fostering adequate parallel
 

development of meteorological support programmes to the bene­

fit of countries on the whole.
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THE FUNCTIONS OF INTEBNATIONAL FISHERY OPGANIZAriONS 

Gore M6cklinghoff
 

Federal Ministry of Food, Agriculture
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Bonn, Federal Republic of Germany 

Meaningful plans for the development of fisheries must 
be based on sufficient scientific knowledge of the potential
 

of the fish stocks, their behaviour and the recruitment from
 

year to year. In areas where fishing intensity has reached a 

high degree the maximum suistainable yield can only be main­

tained by management measures. That means regulations and 
restrictions for tile fishery. Effective management requires 

even more detailed scientific kno:iiedge for the fish stocks. 

ThLs need for scientific knowledge and observation as a basis 

for development and management is universally recognized and 

I need not spell out all the arguments. The Food and Agri­

cultiral Organization (IAO) and many individual states have 

sponsored many scientific progriimmes in order to promote the 
development of fisheries. 

Host fish stocks live in vast ocean areas adjoining the 

coasts of various coutintri es. Almost 90 per cent of till sea 

fish is taken on shelf areas; however some important species 
like tuna spend most of their livesin the open ocean. Many 

stocks whether groundfish or pelagic migrate over long 

distances. Spawning grounds are oft en far away from the 

feeding grounds. Therefore tndkIvidnial coastal states, even 

highly industrialized countries, are not in a position to do 

aLl the research whici is necessary for meaningful develop­
meint and management. 

In Europe the need for cooperative research efforts wts 
At thatrecognized already at the beginning of this century. 

time we did not yet have problems of overfishing but coastal 

states wanted to promote the development of their fisheries. 

Therefore in 1902 they founded the International Council for 
The m;in task of thisthe Exploration of the Sea (ICES). 

first international scientific body of the world was to co­

ordinate the fishery and oceanographiic research of member 

states in order to achieve an optimum benefit from their 
research capacities for thie fisheries. 

Before tile second wo,.ld war fishing intensity in the 

North-East Atlantic reached a stage where management measures 

became necessary. For this purpose the states participating 
in the North-East Atlantic fisheries agreed on a convention 
and set up a regulatory body which developed to the present 

North-East Atlantic Fisheries Convention (NEAVC). rhe 

necessary scientific data for mtnagement are provided by ICES. 

Today we have international fishery bodies for most
 
ocean areas in the world. In most cises we do not hive the
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European system of one body for scientific research and an­
other for regulatory measures but 
one organization carrying

out both functions.
 

Even in areas where the development of fisherLes is the 
ma in aim of the states concerned it is not sufficient to hase
plans on a single comprehensive scientific survey. Continuous 
scientific observations should go hiand In hnd with the
development of tie fisheries - not only to give useful advice 
to fishermen on annu.l recruitment and movements of the stocks 
but also in rder to enable governments to direct the

fisheries in such 
 n way as to avoid the creation of excess
 
capacities and overfishing.
 

rho need for the creation of the existing Internatto.oal
fishery organizations resulted among others from the inter­
national law theof sen tinder which only a narrow belt of
 
coastal waters 
 was under the exclusive jurisdiction of consital 
states whereas the rest of the oceans covering the major
fishing grounds was - as high seas - equally open to fisher­
men from all nations. Here the principle of freedom of
 
navigation and fishing applied. Under this legal system a

rational utilization of fish resources 
 was only possible
through international cooperation. rie 1958 convention oni
fishing resulting from the First Law of the Sea Conference In

Geneva provided a set of rules for 
 this cooperation and tried
 
to strike 
 a balance between the interests of coastal states

and other states wishing 
 to utilize the living resources of
 
the high seas.
 

The new Law of the Sea emerging from the present United
 
Nations Third 
 Law of the Sea Conference, especially the
 
200 mile economic zone concept, will give 
 coastal states riot

only great opportunities 
 but at. the same time considerable 
responsibility for the rationatl use of the ocean resources 
in their economic zones. However, from what I said bout the

steed for cooperative research efforts ole can easily 
 see
that the new regime will not change the ha sic situation,

namely that the individual coastal state 
 is not in a position

to do the necessary scientific work alone. Even states like

Canada and the United States have 
 already indicated to us

that they would like to continue with us the existing co­
operation in fishery research 
 in, the North-West , lantic. 

With regards to management the situation will change
somewhat with the new Law of the Sen because with a 200 mile
economic zone coastal states can gain jurisdiction over most 
of the major fishing grounds of the world. 

But in most cases the individual economic zone will not 
cover thie space iit which the fish stocks move. One coastal 
state may gain control over the breedii,, ground of a species
while another state in the region gains control over the 
foeding grounds of the young fishl and perhaps a third state 
may guin control over tire feeding grounds of the adults. 
Besides, the stocks may stay quite a while it an area of tile
high seas outside 200 miles. Therefore the need for continsued 
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International cooperation and management becomes evident.
 
I shall illustrate this by some exnmples:
 

a) An essential prerequisite for management measures is 
the compilation and evaluation of the scientific data 
on the regulated species. If coastal states which 
control the same stock want effective management they
 

must rench a common understanding on the scientific
 
basis of management.
 

b) 	 The same applies when it comes to the question which 
measures have to be taken, and especially when the 
total allowable catch (TAC) has to be decided. 
According to the provisions of the Single NegotIating 

Text (SNT) the coastal state shall have the right to 
set the TAC for its economic zone. But how can a 

coastal state fix a meaningful TAC if other states 
in 	the region control part of the same stock and
 
have other ideas about the degree of utilization
 
(full, maximum or optimum), or in cases of over­
fishing they may have different ideas about the 
speed of recovery they aim at. So if the decision
 
of one coastal state saiall not jeopardize the
 
policy of the other states then all states con­
cerned have to sit together and agree on the basic
 
facts and objectives.
 

c) 	 An international agreement on the TAC may also be 
important to avoid disputes about the question 
whether and to what extent there is n surplus in 
economic zones to which the coastal state according
 
to the SNT shall give access to other states.
 
We have recently had an unpleasant experience in
 
negotiations on fishing rights for German boats.
 
'he coastal state concerned declared that we had
 
to reduce our fishing to n large extent because
 
the coastal state's fishery needed practically
 
all the allowable catch. A nationel research 
institute of that state produced a paper with
 
"'ACs for the individual stocks. After we added 
the 'rACs we arrived at a figure which corresponded
 
exactly to the total catch of the state In the
 
preceding year. However, no reference was made to
 
existing international scientific findings for that 
region. It was too evident that the so-called 
scientific paper was a political one. If tie'figures 
had been basud on the work of the existing inter­
national research body for the rog:on we would have 
had no argument because there the findings and 

arguments of national scientists are subject to 
a thorough international expert discussion and in
 
the end we get highly reliable and unbiassed
 
scientific evidence. This should be desirable for
 
all parties concerned and avoids mistrust and
 
cheating. 

Besides the need for a common unterstanding on the scientific 
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facts and their evaluntion and agreement on the TAC whichjust illustrated there is also a need for continued inter­national cooperation with respect to the following matters: 
- definition of the areas to be covered by management
 

mensures; 
- evaluation of the interaction between different stoccs


and the fisheries based on them;
 
- membership in fishery 
Iodies;

- decisions on tire type of regulatory menasures to be taken; 
- the allocation of catches; 
- eitforcement mensureR; 
- tire development of' procedures which prevent delay in, theintroduction of necessary measures, includinig tie settle­

menit of disputes;
- corsideration of conflicting ocean uses;

protection of the environment against 
pollution. 

This is 
in no way a complete list but 
from the items
ment ioled above 
we call conclude 
that (Ven under a new Law
of the 
Sen with extended jurisdiction of coanstal 
states
there will be not 
only considerable scope but 
ilso great
need for internatieal cooperation. It 
seems natural and
convenient to 
use tile existing fishery bodies for this
 
purpose.
 

While the existing ftshviry bodies 
have often failed to
achieve adequate management because member states reflsedto follow mJority votes or because of compromises that mtycome di of the itew Law of the Sea giving coastal state s s0nmch power that they can ­ i f they agree anmong themnselves ­i-insure proper conserva ttoi and man;agement. They caln alisoreserve to themselves that part of' the total Iallowablle c;l ciwhich they need for tie maintecnaince! anid devel opmeiit of th, irishing industry. They call also establish priortities in tieuse of resources 
and iinre Ievaint research programmes. Theywill have a strong hrargainitig posit ioni when it conies to tile
question who may participate ill tile use the
of so-cailled 
slirpIlls.
 

IBecaise of tire 
 new and strong position of the constalstates, the role njid fFulctioi of tile existiiig fishery hodietwill have to be revised. New rules nitist be developed for tile
 
spiwcial role of 
 the coastal stats and tile role of' the no1l­coastal states ii the (Jellberat ions and especi ally tit tile
proce.s of dccisioi-makir 
 g ill i nteriat ionil F'i.sherv org;aii.i -
tions. It has been suggested thnt within the regional fisi. IVorgnnizntions a special connnil tee shoiild be estahlished soLh,,t. coastal states Ihir"Vneet it) order to coordi nate theirpolicies concerning matters hich stem From their speciallegal po.sitiot . (e.g. priorities ill reniearch programmes,
vollime of 'LAC, nedcild amountssorCotitheir fi.sheries, rcgll1t ol'ymeasures concerni ng f slhi Ig gear enforcement ).
 

Iegardless 
 of the changes of the Law of the Sen thecooperaitive research efforts Iii l 1, ftsiting areas ofworld must be strengthened the 
or at least be maintained. 
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Therefore nil states which have hitherto participnted in such 
research or which are in a position and willing to participa­
te should be encouraged to do so. Fishery bodies which con­
sist mainly of developing countries should receive finaticial 
and technical aid from all nvilnble sources, as FAO tries 
especially for the FA-sponsored fishery bodies. rhe planned 
i nternattonal fund for agricultural. development (IFAID) should 
aLso support such cooperative efforts of regional fishery 
bodies in the development and management of fisheries. 

Active contributions from non-coastiI states can best he 
secured if the coastal staites give them '-dequate incentives, 
for example, if they allow them a reasonable part icipation in 
the fishery. in any case it should be established as n prin­
ciple that states which have access to the economic zone 
of other states must contribute adequately to the nccesry 
research as well .is to the on force ment measures in that area. 

A biislc requirement for good cooperation in international 
f'ishery organizations is mutual confidence. Coastal st;%te 
.should avoid too much discrimination of other states in the 
exercise of their new extended jurisdiction because other. 
wise they may take away any incentive for active cooperation 
of these states. The position of coastal states under the new 
Law of the Sea is strong enough to safeguard their rights and 
privileges. Moreover a generally recognized body like FAO 
could draw up certain rules and guidelines for tile conduct of 
work in international f'ishery organizations that could help 
to avoid conflicts between member statos. 

'rile existing international fishery organiz tions could 
play a useful role in facilitating a smooth transition front 
tile existing Law of tie Sea to tihe new regime and tile changes 
that are to come about. It would of course be appropriate for 
the Law of tile Sea Conference to provide proper rules for 
this transition 'expecially since we expect a rather radical 
change. However, from tile resuilts which have emerged so far 
From thie Conference it must be expected that many crucial 
question(s will remaill unanswered. Therefore tile states con­
cerned will have to find practical solutions in a pragmatic 
inanrer. While everybody will recognize tile legitilmate interest 
of the coastal states to reap the benefits arising from exten­
died jurisdiction, every i-'fIort should be made in the Interest 
of till mankind to avoid a fail ill tile overall fish production 
during tile transitional phase by sudden drastic disruptions 
of tile existing pattern of' fisheries. It would be an enormous 
economic waste if existing modern fleets hlad to be tied up or 
sent to tile scrap yards while at tile same time new capacities 
are to be buiIt with considerable investments and capital aid. 
This danger eally exists. In view of tile uncertainties about 
the future fishiug opportutnities of the Germon fleet I have 
beeln asked several times whether it wotild not be wise to 

altlunch a goverlln t. progr,mme for the I (qii(d| tion of the 
Germans trawler fleet before this br;alcl of tile industry runs 
into difficulties. Otler countries with a highly advalnced 
fishing industry might find themselves in a similar positio ,. 
Suchi a development, however, could adversely affect the 
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desired progress in technology and the trtnsfer of suchtechnology to areas where fisheries will be developed. Oneway to meet this problem and to avoid a fall in world rish
production would be 
 to combime cspcities and skills ofdeveloped nations which will 
with 

be loosing fishing opportunitiesthe technological requirements of developing coastalcountries which are gaining resources and wish to developtheir capacity to harvest them. Itegional fishery orgmmizatilonscould play an important role in identifying needs and ch;,cesin bringing together suitable partners. They could encouragejoint ventures and promote the twinning of research insti­tutions in developing and developed 
countries.
 
Experience from the 
 industrial sectors shows tht wecan accelerat.' the development of an industry considerablyir we only give the industry n chance and some incentives.Even if governments employ highly skilled aind highly pa id(experts they will normlly achieve less than i.f they bringbusinessmen together who set up n joint firm, one partnerbringing in the know-how, technology and experience inmrketing while the other p;artner provides the resourcesmanpower and some other basic facilities. At leastapplies to possible cooperation with western 

this 
countries wheremost of the know-how, skill and technology in the field ofproductionmnd processing and marketing are developed ibyore in the hands of private industry, whereas western 

and 
goveram­meats do only most of the fishery research.
So if you give firms of developed countries a fair 
 chanct toparticipate in the development of fisheries you achieve time
quickest and 
most effective transfer of technology. My coun­try (lid the same after the distractions of the last world warand up to now through this policy, we tire profiting from thehighly specialized and sophisticated technology which isbeing developed in other countries, for instance the tech­iiology resulting front the United States space programme. 

The cooperation on the industri al level could well besupported by cooperation among the governments in the fieldof research and scientific observation either bilterally orin the regional fishery bodies. 
We have recently concluded an agreement with aimotmorcountry which might serve as anmexample for such an approich.lmm tiis rlgremment the Federal flepubl]ic of Germany undertookit comprehensive fishery survey of the coarists of the purtimrcountry to provide reliable data on the iature and potentiolof the resources available. it was envisaged th.t the sciem.­tific expedition should be checked later on by a second survevof the same area ii which two bats would fish under econmomicconditions to test the economics of the fishing operations,tihe possibilities for processinig etc. It was agreed thatjoint ventures shall be formed if the expedition shows thatvisible fishery cam be developed. Scientists and expertsfront the partner country participat-rdin all stages of theprogramme; part of the catches from the expedition

processed in differenmt 
were 

ways aid tested on the local markets.It ws also agreed that i certain part of time future produc­

i 
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tion could be exported to Germany because we have is conside
 

able demand for imports.
 
Each developing country must of course decide itself how it
 

fishing industry. However, Individualwants to develop its 

development programmes of coastal states in a region may h
 

considerable impact 
on the overall situation and the exploi 

tion of the resources and it would be useful for coastal 

states to use their regional fishery organizations is a for
 

of their national progra,for consultation and coordination 
can not only support fishery development
The organize.ions 


fishery research but ailso take advint;,ge of relevant marine 

science programmes of other egenices. They could also make 

efforts to give advice on the economic and social impact ol 

nntLonl .1evelopment progrnmmes and organize training acti­

vities In ill relevant fields. 

The activities of fishery organizations will vary fron 

region tj region, depending on the geographical conditions, 
and tile categories of mee­

ber countries. The necessary adjustments required by the ni 

of the Sea should be made os quickly as possible to ave 

charActeriatics of the resources 

Law 

at vacuum in fishery management and development.
 

Being from it country with highly developed deep-sea, 

I have talked mostly about them. However. manyfisheries 
emphasis on the developmenideveloping countries pl;,ce m;ain 


of their coastal 
 fisheries. Here the need for interntion] 
applies is well,cooperation ill the management of resources 

in Thiilond demonstrates IThe development of sea fisheries 
we can arrive at the maximum sustinble yield and 

run into overfishing problems. Only 
quickly 

in the case of small 

silbsistence fisheries, I dre to say, linve they little Impi 

on the resources. 'rheir development will probably remain 

primarily the task of local governments in the framework o. 

local development projects and they not require so much tit 

attention of internntion, n ma;nagement. Nevertheless region, 

assist the development of small-scalefishery bodies could 
fisheries by promoting the exchange of experience and advi 

But if coastal states gain control of tihe 200 mile 

well advised that they not only giv
economic zone they are 


attention to coastal fisheries but also explore the deep-s 

fishery resources and the chances for their ttilization. 

Even if the co,.stail state does not need all the fish, deep 

sen fisheries moy provide n chance for developing exports
 

and thus earn foreign exchange.
 

If a coastal state w.nts to develop fisheries for exp
 

agin cooperaition with the fishing industry of developed 
Achieve entry into foreign mn
countries is the best wy to 


kets because such firms know the products ,Nnd the qunlity 

which tre wanted and they hve the know-how to produce 	 suc 
avoproducts. May I give you an eximple for what should be 

In recent times cheap frozen fish products from Latin 

American countries have been offered on the European marke 

They were bought because they were chenp. But the quality 

so poor that consumers refused tilese products after the fi 
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experience and many consumers refused all frozen fish for a
while so that 
our producers complained. Finally severe
restrictions were imposed import

- to the detriment of many other
countries which export fish to 
the Common Market.
 

Why was the quality so poor? 
Because the coastal states
had been advised it would be bent for economic and employment
reasons 
to produce fish with small trawlers and have the
catch processed ashore.
 
But in that particular 
area it would have been much
better to take the fish into trawlers which are equipped
with modern freezers and could be processed immediately on
 

board.
 
Even in the 
case of Iceland, with its 
cool climate, you
can process only catches from coastal waters on land bases.
As soon as you 
catch in deeper waters, which requires longer
voyages it 
is much better to process 
on board the fishing
vessel. Iceland has banned modern freezer trawlers recently
but in talks with young Icelandic skippers they confirmed
that in the long run 
they will need freezer trawlers if they
want to benefit economically from their 200 mile 
zone and to
maintain their position with quality-minded foreign markets.
 
To sum it up: 
If we want full utilization of the
resources in the interest ocean


of mankind we must maintain and
wherever possible, develop fisheries at 
all levels, subsistence
and artisanal 
fisheries, coastal and deep-sea fisheries. The
proper development and management of fishery requires continued
research and a considerable transfer of know-how and technology.
The geographical distribution of the 
resources and
diction over the juris­them on the one 
hand and the present distribution
of capital, know-how and technology on 
the other hand require
manifold international cooperation which can best be achieved
through international fishery organizations. Cooperation with
international fishery organizations must be adapted to 
the
new Law of the Sea and their efficiency must be improved so
that the organizations 
can live up to our 
expectations.
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Three types of technology for erosion control have been
 
developed in Mexico:
 

1. "Bolsaroca", which uses permeable hydraulic bags filled
 
"in situ" with sand;
 

2. 	"Bolsacreto", consisting of waterproof flexible forms­
works of various shapes, with possible reinforcing;
 

3. "Colchacreto", mortar mats with controlled thickness
 
which can be articulated slabs or filtering units.
 

Laboratory tests are classified as: textile, synthetic
 
fabrics and their weathering; concrete mortar and field
 
quality control; hydraulic, experimentation and wave channels,
 
mobil bottom flume channels and wave tanks in four different
 
laboratories.
 

There have been a number of projects initiated and
 
structures built since 1971 in the pacific Coast and the
 
Gulf of Mexico. Total volume of these structures is
 

3 

approximately 35,000 m bolsaroca and 170,000 m bolsacreto.
 

The costs involved for these structures vary according
 
to: a) intensive local labour and primitive methods, and
 
b) minimizing manual labour and utilizing more machinery,
 
the average figure being approximately US$ 63.00 per metre
 
of bolsacreto (1975-76).
 

A comparative analysis between specific structures which
 
use quarry stone (including 30 km.transport) and bolsacreto
 
can be made. The advantages of the technolog) described are
 

seen in the actual cost reduction (60 %) and in the shorter
 
time required for execution (75 %). In addition, some
 
estimated costs per meter of shore erosion control struc­
tures, including marginal structures, revetments, groin
 
fields and submerged dikes will be given. The advantages
 
and disadvantages of the technology will be discussed.
 

In conclusion, the technology has proven to be satis­
factory for developing countries and can be easily modified
 
to minimize the need for high wages, providing necessary 
facilities and equipment. In many cases the technology 
described is more economical, as well as practical. 
In general, a project can be completed in a considerably 
shorter time and at a reasonable cost. 
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Introduction
 
For many developing countries, the lack of proper access


roads and the great distances make it impossible to bring
heavy construction equipmentto most of the sites where the 
structures to combat erosional effects need to be 
built. For 
the same reasons transporting quarry stone is uneconomical 
and other conventional methods become very expensive, leaving
a large quantity (if' coastal village4 and interesting de­
veloping projects without any hope of solving their erosion
 
probI ems.
 

Approxinmatelv six years ago a group of Mexican engineers
carried olt all extensive research alld development program in

hopes of solving worldwide erosion problems. 
 As a result, 
several astems for e!rosion control, cal led "operational

dceslgnis systems", or "OIDS Technology" were developed.
 

The concept of using synthetic fabrics for this pur­
pose had been proven in Europe some 
 time ago, but the idea
 
of' applying simple and practical construction procedures
 
with the 
rational use of local resources, both natural and
 
human, was found to be suitable for Mexico and is easy to
 
appl v in other countri e.
 

lip "()D5 1'ech 11ologv" let hod for erosion control benefits 
areas where it is litili.l.d in two wiavs: (I) the expenditure

of a substantial port ion of' tmea investment ill tapping the
 
local uiski ll,d labor market for construction, and (2) the
 
protectiv,- Structuirvs thmsei vs. Therefore, 
 the "ODS" method 
is a tremendiousI]v practical and a mocially henefitting process 
at erosion control over both the short-and the long-term. 

in , me thods and e l ements of ")DS Technology" are covered
 
and protected by everal pat#ens issued 
and pending in the
 
II.S.A., Mexico, Latin 
America and many other countries. 

Description of the operational design systems 

Holsaroca (Ii 
Consits of hvdraulically confining sand inside large

s\'itiet ic fabric permeable bags. rh. equipment required may
cost loss than US5 10. Obtaining elements already placed
"ins ittI roim ! to II) tois within a few minutes. 

11,1 sacreto (it) 
Conxsists of' sviithoti c fabric bags which are flexible, 

waterproof and adaptable to reinforcement. These act as 
t emporary ForiaR for concreting blocks ip to 25 tons under­
water, i aras Ol currents and in wave action zones, also 
mil limi zii Ing contamintior of' the raixture. Thelisses aind 
iimiinig andl pumpin y -liijimexnt is rel ativvly light and port­
all,1 (less than O.:i 10.ooo). 

he'ler art sevv ra L t''ps of eleiients, standard, with 
ril i protubranc ,s for better intrlockiig, and emptynforced 

c lindrical spaces Which may be filled later with tile rein­
forced concrete interconnecting element. 
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Colchacreto (R)
 
Consists mainly of two layers of high-strength synthetic 

fabric incorporating spaced threads interwoven in both layers
 
insuring a pre-determined thickness after being filled with
 
grout or mortar. It is used for consolidation of slopes and
 
beds of river channels and sea shores.
 

Colchacreto Is adaptable for use in different applica­
tions consisting of five types that can be shaped and combi­
ned in accordance with specific requirements: "A" Articulate, 
for soils subject to settlement; "E" constant thickness, for 
stable subsoil conditions; "I" adaptable to the landscape; 
t6OI for protecting and ballasting cylindrical elements such 
as pipelines; "U" fi]tering unit, for support of coastal 
structures.
 

Other systems 

Several other processes otilizinzg the "ODS Technology" 
principle are in development stages: "1Alamlbroca (R)", high­
strength cylindrically-shaped plastic mesh which in filled 
by hand with granular material and rolled by gravity to tile 
site; "Fibrocontrol (I)", fabrics with integral ballasting 
and floating devices to be placed sider water as a flexible
 
and permeable curtain; "Fanelestace (11)", oriented, water jet 
drive - In piles with synthetic fabric screen to build per­
meable-control groins for rivers; "Eolipantalla (1i)", spe­
cialty designed synthetic screens for reduction of particle 
movemeut caused by wind; "Fijasol (I)", high polimerisation 
plastic compound which creates a three-dimension permeable 
screen for soil stabilizat ion; "Ftltroleaje ()", flotation 
control modules that may be used for several erosioni control 
purposes. 

Description of Laboratory Tests 

Synthzetic fabrics 
Since 1971, intensive and exhaustive laboratory tests 

have been carried out to establish the effect of the still 
(ultra violet and (lamma rays) on the different synthetic 
fabrics used in "ODS". These tests were conducted primarily 
at the laboratories of the Materials ilesearch Center at the 
National University of Mexico using radioactive cobalt in 
gamzzacel 200 fo intensive weathering te.nts, and at the 
laboratories of Ce]lanese MexJcana, S. A. in order to repro­
duco the Tida]-Zone effect, some modifications were done ilk 
an "atlas" phateoeter submerging tie samples alternately 
in a salty sol]ution and exposing them. On I'olyester I-C.-7115 
a loss of 20 % of' strength is expected after 15 years of sin 
ex)onsure. In field observatLons, we have noticed sonic dete­
rioration after 3 years but still at a rate less than that 
observ(ud ilk the laboratory. Norna.ly, the Bolsaroca is 
coated on the exterior with asphalt emiulsion. 

Concrete
 
Since 1971, the Mexican Cement & Concrete Institute, 

A.C., has helped us with its laboratory. The maintenance 

.i 

http:Norna.ly
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of qualLty control for almost all the 
projects is done by

the National Laboratory for Construction. Some government

agencies have their own laboratories. 

Hydraulics
 
Tie Ministry of the Navy 
 through the General Direction

of Miaritime Works at its Hydraulic Laboratories in San Jitan
Ixhuatepec made a series of tests in a wave channel previous 
to the first applications.
 

The hydraulic laboratories of tihe National Politechirical 
Institute, jointly with the Comsltant Engiuneering firm
"CIFSA", carried out a complete study for arm alternate
solution in a shore line erosion problem at E1 Paso Caalos-

Corinto in Nicaragua, 
 Central America. Further laboratory
tests were maride at the Ilydraulic Facilities of tire Experi­
mental Engineering Department 
 of the Ministry of Hydraulic
Resouirces, using a moiile bottom flume chanel ini order to
study the scouring at the end 
 of tihe groins. "ODS" olements

had given excellent results in mitnlndzing this effect.
 
immediate field application followed iii several rivers 
 iit
the Papaloapnn River Commissiom with satisfactory functioning
 
thus far.
 

At the Egineering Institute in the National irmversity
of Mexico, an Important research program is presently being
carried out. We expect to obtain ernougih data to ptiblish

design criteria 
 for coastal structires bIuit with lBolsacreto.
At the same time, a systeuatic Field data report on th II.­
invior of tie already existirg structrr-es (some almost
5 years old), will provide the complementary informatiom for 
this publication. 

Tie wave cinrnel can reprolurce waves up to 9 r1t high iand
 
Iriodls 
 from 6 to 20 seconds. Tie scale of litres are 1/6o.

1Ip to now, slopos 1:2 amid 1:1 
 nro being tested.
 

Small polvethelene bags 
 filled withi'mastic" represirts 
a 3 ton Belsacreto with a density of 2130 kg/ml. Up to now
tio failures are due mainly to suh-pressure effects as In some
t'jsts where waves larger than Ij rrr car originate differences
 
of water level close to 3.5 m.
 

Tn tire event some settlements at tire end of the slope

o' cur, one element may be separated aid the Ulralalced
 
hIydrostatic atnd hydrodynami.c effects move it out as the
 
friction factor is quite low 
 II the model bags.
 

'lis plimneroIrenon ias 
 trot been observed for waves ip to2.5 m Iigh, nor itn tire field data obtaimed from the existirg 
strlctures. 

Description of field work irm Mexico 

Ist Period 
The first field work started 111 1971, after prellmimnry

tests at Revo.icadero Beach trear Acapulco iAr the Pacific
Ocean near Salina Cruz iarhour. An experimental groin to
reinforce tire formation of a "tombolo" was built with 
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ik is delt heratelI seeeek,., 

ship with the, const I l , ., ie project was developed h,. the 

,ngiitteers .le.Cili ilealC 

lolsaroca (about 7( In long) to I 

of the X NnV'V 1ed 11e a hig success 
thus far. 

Immediately after, in 1971. two folsaroce breakwaters 

(250 m and 50 m) were constructed in I.-ss than two months 

to protect a communication channel to the Gtilf of Mlexico 

at Rio Lagartos. Yucatan. lee two se.parate, occ.,siores, in 

1973 and 1975, the length ws increa.qed withe lIolqacreto by 

J50 m an the volume of littoral drift acceamulate(I. 

Eleven groins of Holsaroca ( :) in e-ach) were placed to 

the fishing village of Ilolbox,
atop shore erosion at 

Roo, during the spring of 19,2 at reinforced in4uintana 

1974.
 

At Progreso, Yuc., 7 Bolsacreto groins of 20 m were 

placed during the summer of 1972 for stabiliLatioti of a 

tourist beach. 

Also in 1973, between Aztecals Island and the left bank 

of Grijalva River at its mouth near Frontera Harbour, a 

900 in dike was constructed using 7 ton llolsaroca. 

All of these projects were supervised by the GeneraL 

Direction of Maritime Works from the Ministry of Navy). 

2nd Period 

Near PEHEX's offshore oil platforms of Santa Ana, in
 

the Gulf of Mexico, is a sheltered harbour of Sanchez
 

with two Bolsacreto BreakwatersHagallanes, which was formed 

started in late 1972. The first phase was completed in early
 

1974, and a second phase 
was built in the summer of the same 

year. adding length to the structures according to the budge't 

possibilities. In 1976, the West Breakwater attained 170 m. 

in length and the East Blreakwater 380 in. This is a project 

of the Mexican Navy.
 

The Nautla River, near its mouth, was eroding the 

national Gulf hlighway at Casitas'Village. For sevral years 

conventional solutions were unsticcessfull% used. In 1973, a
 

150 m long revetment of Bolsacreto was made for the Mlinistry 

of Public Works (So1). The protectiun effect is still ex­

cellent.
 

were 

built at La Pesco Harbour ncear Soto Ia Marina, Tamaulipas, 

in the spring of 1973 for the Navv. 

Tvo experimental groins of 50 m, each of lBolsaroca, 


Two groins and ai stubmerge-d dike ( 120 en) of lHolsaroca 

were placed at Pluerto Mareuez Gro., for stablization of a 

tourist beach for private owners. 

For the Ministrv et lvdraulic Resourc Cs ISIC)
 

Holsaroca gro ins were mnde at Camichln , Nav., oil the
 

San Pedro River near its smith in the summer of 1971.
 

On the road to San [las, Nay., the eroded piles of high­

way bridge (SOP) were repaired and protected with Bolsacreto, 
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both at the 
same time.
 

On the Papaloapan and Tesechoacan Rivers 15 groins
(20 to 25 m) of Dolsacreto were 
built for the erosion con­trol 
program of the Papaloapan River Commission (1973-74).
 
For the Ministry of Public Works 
(SOP) 5 groins of
Bolsacreto at 
an average length of 70 m 
were built at


Coahuayana River in 
the state of Colima, 1974.
 
Also for the Highway Department of SOP a revetment of


Bolsaroca 100 
m long was built at 
Rio Salado, Puebla, 1974.
 
For the Mexican's National Railroad Co. 
a marginal
protection of 80 m 
long was constructed 
near Jalapan,


Vier. , in 19714.
 

In a tourist development project 
on the Pacific Coast
at Esatero del Chino, Nay., 
two Breakwaters of 7 ton 
Bolas­creto (285 
and )00 in) were constructed for a sheltered bar­
boar, 19 4-1975.
 

For an important thermoelectrical plant at 
Campechi II
the structures for receiving cooling water and for dischar­tng it nack to 
the Gulf of Mexico were built with 4 Break­-.-tdrs (2 at 180 m and 2 at 
 .5O m). 
The Federal Electricity

Commission's Engineers specified Bolsacreto and the job was
completed in almost 
100 working days in the autumn of 1974.
The sand had to be transported from Champoton, 80 km away.
 

In the State of Tabasco, also for the Federal
Electricity Commission, a 
160 m bank revetment was built in
the Mezcnlapa River to protect a transmission tower from
 
erosion in 1975.
 

The National Aquaculture Plan, initiated in 1971, 
calla
for improvemert of 
the ecological conditions 
of coastal
lagoons in our 
country. At 
the top of the list of priorities,

is the necestity to 
open the flow of water between the ocean
and these lagoons. Some structures are required to keep the
mouths of the lagoons open, dueto the 
littoral drift, and
they are made primarily with Bolsacreto. Following is 
a list
 
of the locations:
 

La Machona, Tab. 
 1975 (2 jetties 120 m each plus 8
 

40 m groins)
 
Tupilco, Tab. 
 1975 ( 2 jetties 100 and 180 m) 
Tabachines, Ver. 1975 ( 2 jetties 120 m each)
 
Colorado, Nay. 
 1976 ( jetties 100 m each)
 
Centre, 
Sin. 1976 ( 2 jetties 100 m each). 

Normally for the Gulf Coast projects, the design wavewas around 3 m. Nevertheless, the registered waves
several occasions exceed 
on 

4.50 a in heikht gentrated by the 
Northern Gulf Hurricanes. 

The estimated volumes of Bolsaroca thr.t have been placed
since 1971 are 3
around 35,000n
 and for IDolsacreto approxima­
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tely 170,0(00 m'. 

Projects *tarted in 1I76: two Bolsacreto breakwaters 
(200 and 150 m), at Canmpeche Camp, 101) m Jette% and 200 m 

marg itnal revetment (HIolsacret() , t Mohi:anatb( , Ver., two 

breakwaters (100 ,1) m. ofHolsatott to form a shelterand m 
harbour at Telchac, Yuc. 1(0 km ol mahrgi nal lHolsacreto 

protection For a coastal road on ffui'lt|ai , Son. , revetments 

of Bolsacreto of 200 m. for the l,.xc, co Iik,, Commi ssion, 

revetment of Colchacreto for the distrtcL.4 , I Low San Juan 

and Bravo.
 

Projects outstd, of Hexico: several proj ec ts are ,either 

Successfullv finished, under colist ruction or soon to be 
started at Guatemala, londuras, Kl Salvador, Nicaragua, 
Costa Iica, Panama. Colombia, Ecuador, Peru, Veiie |iela a1d 
Brazil. 

In Afro-Asia are projects which will start this year
 

in Egypt, Pakistan and Sri Lanka. O)ther projects are now
 

being studied for other African and Arab countries and the
 

far East. We are presently in the preliminar% stages. 

Costs
 

Extensive use of local labor
 

A job can be accomplished producing functional effecti­

veness with a minimum expenditure, utilizing local skills, 
materials and mobilization of problems. 'lie procedure is 

simple, practical, and primitive but it is possible to ob­
tain reasonable quality control. 

For a two-mixer (one sac) with a 10 HP pump, employing
 

an average of 20 local workers, the estimated unit cost per
 

cubic meter of IBolsacreto is US 62.00 (including materials,
 

equipment, labor and O ,t administration and profit).
 

Hinimizin the use of labor
 

Given the availability of a pre-mix plant in the area,
 

and reasonable access 
to the work site for the mix-trucks,
 

the need of labor at higher wage rates can be minimized, and
 

the estimated cost per cubic meter of Holsacreto might be
 

around USS 6i.0( (including materials, equipment and If wor­

kers from USS 4i.00 to (155 8.00/hour). 

Analysis of comparative costs
 

For example, in constructing a breakwater 4j50 m long 

and up to 4.50 m deep, the conventional solution with qtlarry 

stone is 6.00 m wide on a crown at . 4i,00 m high with both 

slopes 2:1. "rhe Bolsacreto reduces the crown to 1.80 m wide 

at * 2.00 ii high and slopes .5:I. 

If th , distanc, required to transport the quarry stone 

is about 3O kin, 19,'--7() costs might be around U.S 17-.00/m 
for the nucleus, USS 27.00/m for the 2nd laver and for the 

) .
 
shelter, 10 ton rocks USS !1.00/m

The conventional solution USS 1.21 millions, est. time
 

13 months. "ODS Technology Bolsacreto" USS
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est. time 90 days. "ODS" Technology (by steps, the 
full
 
project) USS millions, est. 
time J.5 days (1st step). 

In the "ODS" Technology, relatively light equipmentis required that will not incur substantial mobilization 
costs, as is the 
case in other conventional solutions. This
allows the possibilit\' to build the erosion control struc­
tures by steps and with a minimum investment (24/ % of the

conventi:inal solution 
for tie 1st step). Within a few wor..

kiig days ( '5) the structure will he operating, leaving

the other steps for later dates when ever they are required. 
Shore erosion control structures
 

It is inecessary to establish 
whether the structure will
be a delaying type, for prcvention or permanent protection.
'he more important point in beach building is "an adequate
evaluation of the supply of 
sand".
 

Where the natural coiditions make sand available, bythe littoral drift a groin-field might be successful and the
 
cost per running meter of coast line ma' 
vary from US$ 10.00
to S 111.00. Controlling the erosion in a shore line sub­
,jected to a wave action is not a problem to be solved by
a catalog order. Hut 
generally, 
for the marginal structures,

the cost, depending on site conditions, can be from US$ 100.00to S 150.00 /m, for submerged (likes of Blolsaroca, from
 
USS 20.00 to S 100.00 /m.
 

In s,,me coast lines, but mainl for protection of inlets,channels, or rivers, the cost of mortar-filled and placed

Colchacreto flexible slab-mats will depend upon the thick­
ness and runs from IJSS 11.00 to S 15.00 /m. 

)iscoussion of ODS lechinologv 
Holsaroca could be a most attractive solution to make
full scale low cost ixperimental structures and if 
 the re­sults obtained are not as wanted, they 
can be easily dis­

mantled without problematic works remaining on site. 
Blolsaroca will also perform as an 
excellent temporary


means of protection and call obviously be quickly accomplished

for emergency situations.
 

Bolsaroca offers a unique foranswer coastal and jungle

areas where no access roads exist and 
 the transport of theneeded equipment and cement is difficult or impossible. 

On submerged structures, as the ultra-violet effect *is

reduced and no vandalism might be 
 expected, interesting
possibilities are offered thanks to their flexibility once 
in place.
 

Bolsacreto t, it more permanent and more suitable solu­
tion and tile strcuctures built with it are 
highly recommended 
over use of a vertical sea wall on open coast locations. 
However, in all applications it will be necessary to establishwhether the use of the synthetic fabric filter is required
in order to minimize the scouring and bedding removal by an 
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imbalance of nNdrostatLc and hydrodynamic pressures, reducing
 
the settlem,.it of any i'lem4-nt or a part of the structur., 
producing vnzldesirahle or unattractive results. Each specific 
project will require a reasonable evaluation of the probable 
wave conditions in order that the structure should survive 
without heavy damages. Additionall, it is necessary to 
establish the type of Bolsacreto. size and weight, the manner 
of laying up and the shape and dimensions of the structure. 

In some cases it might be important to minimize the reflec­

tion of impinged wave energy, while in others, the need of 

a deflective sea-wall device on top of thte structure might 

be required to reduce the run-up effect. 

Colchacreto is also an interesting passihilttv thanks
 

to the large field of applications and the. rational and com­

bined answers for specific erosion problems.
 

After almost 5 years experience, building soveral
 
projects with "ODS" technology elements, in many cases, the
 

waves and the ocean conditions exceeded those of the design
 

without significant damages: Hurricane Brenda, 197J, 
on
 
Sanchez Hagallanee' Breakwaters, Hurricanei Carmen, 1974,
 
on Campeche's Breakwaters, Hurricane Fifi, 1')711,on a
 

Guatemala's Navy marginal structure near the border with
 
Honduras, Hurricane Olivia, 1975, el Chino's Breakwaters,
 
etc.,
 

Conclusions
 

The "ODS" technology was created to be used in areas
 

where the lo~al labor is reasonable cheap, and as a solution
 

of unemployment in those areas, with excellent results after
 
in Mexico
5 years of experience in a large number of projects 


and Latin America on the technical, economical and social
 

benefit aspects.
 

This system can easily be adapted to other countries
 
including those with higher wage rates by minimizing the
 

need of labor with the use of a pre-mix plant, keeping the
 
costs on reasonable levels.
 

Also "ODS" technology will be the only possibility for
 

regions where adequite rocksare not available, or the quarry
 

locations are too far away from the work site.
 

In some cases the "O}S" technology's solution will
 

certainly be more economical than other conventional solu­

tions. For many other cases, this system is better than
 
common
conventional for its unique and practical features on 


bases of functional performance. 

rhe "O1)5" technology has a long-term advantage as it is 

possible to fulfill the requirements of the project in a 

cois iderablv shorter time at a r?asonable cost commensurate 

with the solution. 
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Introduction
 

The importance and the role of the Coastal Zones have been amply
 

dealt with. They have been mankind's most significant sources to satisfy
 

our 
needs for food, transport, energy and recreation.
 

In the course of our history, we have taken the available resources
 

for granted, practically without exercising any restrictions on their
 
returns in mind,
exploitation. The new activities were planned with fast 


regardless of their possible deteriorating effect on the irmnediate and
 

broader environment.
 

Now, with the immense possibilities of our technical skill and with
 

the far-reaching consequences that may follow, we have created a fragile
 

ecosystem around us, where every new activity must be carefully planned,
 

and the impact of all the new steps systematically and methodically
 

investigated.
 

The United Nations and the respective countries have decided to draw
 

up regional development and management plans for the coastal areas in
 

order to establish the indispensable framework of the future economic
 

activities (Fig. I).
 

The integrated survey and the regional development plan
 

is to deal with the integrated
Although the purpose of this paper 

into any analysis or descriptive
surveys, it would be illusory to enter 


details without considering the most important element, namely the develop­

ment planning in the process (Fig. 2).
 

is not a series of pre-determined activities
The integrated survey 


a dynamic process which is conditioned and monitored by the inter­
in the Development
 

but 

relation of the objectives. The objectives are framed 


in turn, dependent on the synthesis of parameters
Plan, and they are, 

established during the integrated surveys.
 

The adjustment of project objectives is thus an essential component
 

of the process and will affect the procedure of the survey.
 

Before the actual connencement of the survey, a framework of the
 

Development Plan is constructed. 
It is a wide spacious model, consisting
 

of the general political, economic, environmental and institutional
 

elements, based on available data and on a review of the sectorial goals.
 

on, 



OBJECTIVES I 

HARMONIOUS AND BALANCED 

SOCIAL., POLITICAL ANr 

ECONOMIC DEVELOPMENT
 

Or rLiff REGION 

OBJECTIVES It 

- DIVERSIFICATION OF ECONOMY 

- HARMONIZATION OF POLITICAL 

ENTITIES BY ECONOMIC COORDINATON 

- PRESERVATION OF NATURAL RESOURCES 

MEANS
 

- INTEGRATED SURVEYS AND rI;GIONAL 

DEVELOPMENT PLANNING 

- IMPLEMENTATION OF' DEVELO,'HCN'r 

PROJECTS
 

- MANAGEMENT OF RESOURCES 

Fig. 1. Coastal area development planningi
 



SIMPLIFIED FLOW DIAGRAM OF THE COASTAL AREA DEVELOPMENT PLANNING PROCESS
 

INTEGRATED COASTAL AREA
 

CCASTAL AREA SURVEYS MODEL
 

DEVELOPMENT COORDZNAT,:c,
 

PLANNING =EC:5: N MAK:NG
 

sequence .. 
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This plan outlines the development strategy and 
can be considered asthe first approximation of the 
Final Development Plan, which will 
be
refined and, subsequently, made operational during the course of tiledifferent phases of the project (project: Development Plan + Surveystogether). The role of the integrated survey is thus to make the develop­ment programming operational by integrating its multidisciplinary fact­elements into coherent results from which the optimal decisions are

deduced by systnt.iti melns.
 

The specific chardCterlistics of tile I. S. for tile coastal areas 
The specitic characteristics of a coastal area make the comparisonwith the integrated surveys, which have already been carried out in anyother part of the world, fairly difficult. 
As a rule the areas or regions subjected to l),v,.lopment Planningand integrated surveys have a homogeneous characteristic either from thegeographic, geonsirphol ,gic, political, economic or legislative point ofview. In rniy case, mosit of these factt-r are homogeneous,
 
Concerning its 
geometric extension, a coastal area is already unusual:it may he a narrow space t nousarids of mile, long where the width ispractieally in no proportion to the length - as in the case of the West-African coast, or it might cover a comparat ivelv broad sea-land areain the case of the Arab-Persian ;il whi(h con5it utes 

as 
one bin -economic


unit with its shallow waters.
 
Gentrally s!.paking oneimay say that the width of a coastal area isdetermined s.awards by the continental shelf and landwards by the distancecovored by tie direct influence of the economic activities concentrated
 

on the shore.
 
'rhe.e dimensions 
 are in fa:, unknovn at th. beginning of a project. Theirlimits are one ot tih' first subjects to be studied during the course ofthe survey. The principles of selection art, actually laid down in this
 
semi oar.
 
Politically and legislitiveIly several 
 countries exercise their sovereignauthority and rights and often i r a conflict ing context. From the economicpoint of view, the situation is even tmre specific. Most integrated surveysused to cover underdeveloped or developing region where one dominatingfactor determines the boundaries. This dominating factor is either physicalor can be expressed in socio- or purely economic terms, and tile goalsmostly concern the desire of raising the standard of living.
 

Titc problem lies more on the 
 survey and coordination of the alreadydeveloped special need., than on the search for new areas to be developed.Coastal areas have the oldest tradition in tile exploration of theirresources and our real trouble began when the enormous uplift in the level
of res-irce-potential occurred,
 

Ati,ther peculiari 
v in some areas is t scanty population of eachstat, and of the whole revion. Ihe obvious ronserpiences of this on themnar',t Ind industrial .vve.lopi-nt With Spec, ml regard to tin lahour con­diti ,ns "l'c add t,, ih "h.ir cteristic probl, Tis of a coastal arni-.
 
ir, hermore, , ont ' rv 
 ot) tie ctlst omar-,' "ases. an abundance of experts 

ar . pr ,..ntl y o)pratin , i, the coastalforeign regi is: ti-chnologist anti scientists,.nd local rese rob group; - sponsor. I by national and internationalorganiz,tions - all en aged in carrying out ;urveys, studies and researchwork assisted by sophi 
ticated and up-to-da: - equipment.
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If we read a list of ongoing activities, it would give an idea of the 
financial efforts and tiledeep concern felt by the population of the region 
with regard to their future. But it would also show that most of the 
activities are generated by sectorial goals, aiming at sectorial benefits.
 
It is inevitable that many acitivities contradict, interfere with, or even
 
overlap the others, and it is also inevitable to conclude that the only 
sound solution is the establishment of a comprehensive regional development
 
programme.
 

The great dimensions of the survey require a large number of experts 
in several survey teams.
 
To organize work and to get the individualistically inclined experts to
 
cooperate constitutes a special problem which can only he approached 
methodically. 

These are some of the factors composing the particular background 
of the integrated surveys for the coastal regions. 

The conditions which should precede the operation of the integrated surveys 

The purpose of this paper is to outline the technical properties of
 
the integrated survey. But one should bear in mind that tile survey is a 
dynamic process, where tile programe is continuously adjusted to the needs
 
and problems derived during tile process.
 
There is another essential element of the survey we have to observe, i. e.,
 
the urgency of the case. It would be impossible to organize and perform
 
the survey efficiently if correct intermediate decisions could not he made 

and, yet, within a reasonable period of time. 

Therefore, it is a pre-requisite to have a decision-making organism
 

which has jurisdiction over tie affairs concerning regional development, 
planning and survey. This body, we shall call the development committee,
 
which might consist of a ministerial committee of the 8 countries involved 
and tile U.N. It should possess full responsibility over information, 

assignment control and the financing of research work making intermediate 
decisions on the one hand during tile execution of research work, and on 
environmental issues on the other. The statute of this body is to be 
clearly defined. The formation of such a committee is a specific problem 
which we will not develop in this paper, but we would like to mention that 
there are already some examples in other parts of tile world which function 

with more or less success (see Basin Committees in West-African).
 

But we stress the point that for any hope of a successful operation, 
the establishment of such an organization is imperative. We would further 
state that, if the founding of that body were not possible, the chance 
of creating or implementing a sound regional development programme would 
be extremely small. 

Tile organization and the activities of tilesurvey
 

The primary technical condition of the survey is the existence of the
 
first framework of the development plan, outlining the general development
 
strategy.
 

The guiding priciple in tile organization of the survey is that a basic 
team of multidisciplinary experts be formed to conduct the survey from the 
beginning until tilecompletion of the project. From time to time, according 
to necessity, other specialists might be called upon to carry out specific 
studies, but tilebasic team should remain unchanged. 
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Another survey group, carrying out applied scientific research, might
work simultaneously on specific problems where the goals are not necessarily
pre-determined. The results of this survey would be employed during the
implementation of the project and for the derivation of long-term objectives.
We shall call this an 
all comprehensive survey.
 
The basic survey can he broken up into four phases which coincide
with the stages of progress of the development planning, and form an


integrated part of them. 
All the phases comprise the following elements:
 

a) identification of conditions;
 

b) identification of needs;
 
C) determination of the scale of investigations;
 

d) data acquisition;
 

e) data processing;
 

f) feedback;
 

g) presentation of results.
 

Point a 
 refers to the development planning and to 
the actual physical

conditions of the survey.
 

Point b 
 is the ideittification of the extent of the survey. The objectives
are defind with an estimate of the possible interrelations
between the survey-results and the project-objectives,
 
Point c The definition of the pack of 
information to be obtained, needs
 

a methodic approach, due to the extreme complexity of the
survey aims and also the 
interrelation between the different
goals. On the other hand, the economy of the survey and theurgency of the development (expecially the priority issues)require a clear definition of the proper scale of all theactivities. A technically and scientifically sophisticatedsurvey is 
a delicate and costly procedure, where the costs
 grow with an increased degree of proportion to the growth of
the scale, so that 
a random or 
intuitive definition of it
might cause considerable loss of time and 
mney.
Only when in possession of the right scale can one apply
a systematic programming. Then a network planning will bedrawn up, showing the logical coherence of all the operations.

Point d establishing the necessary information by way of 
investigation,


research and collection of data; identification of 
the inter­actions of the different disciplines and determination of their
qualitative and quantitative paramet,.rs. The experts performa team work integrating their individual renearch with theintermediate results of the other team memhers. If necessary,the time schedule will be adjusted to new requirements whichmight occur during the execution of the survey.
Point e The data procetising should preferably be performed during the
and f 
 field investigation periods, except where the economy of the
work requires other facilities for that. 
The data reflect the
objectives of the development plan, the objectives determining
the collection and processing of the data.
 

http:paramet,.rs
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If necessary, the objectives would he re-appraised and the 
survey process adjusted, mi dified or complemented accordingly. 
This intermediary adjustment is an essential oper.tion of the 
survey.
 

Point g The results will he presented in the form of interim and final
 
reports, then built into the development plan and further
 

processed in order to establish the objectives of the next
 
phase or eventually the development programme.
 
The interim reports summarize and deal extensively with the
 
outcomes of the survey. The final report - smaller in volume ­
gives an overall view of the whole project and further refers
 
to the technical documents of the project. This system improves
 
the communication between members of teams and guarantees
 
closer contacts with the decision-makers.
 

The four phases of the survey
 

Parallel to the stages of the development planning we phase out
 
the survey (see flow diagramm - Fig. 3).
 

Phase I - Preliminary survey:
 
Inventory of existing data, collection information on ongoing activities,
 
also by editing, distributing and working out questionnaires, summing up
 
survey potentials, compiling basic information for the outline of the
 
provisional designation of the coastal development area and definition of
 
the perceived needs.
 

The operational outline of the following phases is drawn up.
 

If terms of reference are required, they can be prepared after a pre­
survey or fact-finding mission, during which a primary identification of
 
the problems and the delineation of the methodology can be achieved.
 

The priorities for an all-comprehenmive survey group are to be
 
established to execute the applied research programme. This scientific team
 
will carry out its programme parallel to the survey, and partly indeperdent
 
of the other survey team or teams, in which the work is carried out according
 
to a fixed-schedule and with precisely defined goals (although the planning
 
may be continuously adjusted). The goals of the scientific team are long­
term objectives and the intermediate findings will define the extent of the
 
survey.
 

Phase II - Reconnaissance survey:
 
Identification and inventory of the natural and human resources, economic,
 

social, political and environmental data. Sectorial and regional economic
 

objectives are studied and inventurized, the goals and trends of develop­
ments evaluated. Analysis is made of the onverging, diverging and conflicting
 
nature of the economir activities within or between sectors. The socio­
economic justification of development trends are reviewed and the alternative
 
development p:.;ibilities are identified. The sectorial priority projects
 
and needs are surveyed.
 

Phase III - Feasibility studies:
 
Selected development possibilities are examined. The model of the coastal
 
area development is constructed and the sectoral, regional and international
 

responsibilities in the development goals identified. Feasibility studies
 
of the selected development projects are made.
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Phase IV - Detailed survey:
 

Detailed economic studies of selected projects are undertaken and final 

recommendations are drawn up with their socio-econornic justifications. 
The regional developmen, programme is established. Final adjustments and 
drawing up of the implere.,taLion programme are made. 

The members of the survey teams
 

The basic survey team is the main advi%orv panel o: the regional 
ministerial committee; we call it "survey panel". It conw i' of experts 
of various disciplines, members of the U.N. services and, if possible, 

local counterparts. The U.N. can ensure the technological and scientific
 

assistance with competent specialists from the I'.N. system. The participation 
of local expers can be beneficial to the survey and to the subsequent 
implementation of the project. One of the advant.,es is that the concept 
of the whole project will become known in the governments, ensuring the
 

follow-up of the programme. The other advantage, not direct to the survey
 

emerges later during the implementation of the training and educational
 

programme, when the lo-al experts who took an effective part in the survey,
 

can be of useful &ssi. ance.
 

One must however bear in mind, that the first requirement for
 

participating in the team is technical proficiency and personal ability.
 

The survey panel and the survey teams
 

The responsibilities of the survey panel are threefold:
 

- the organizarion and management of the integrated survey, 

- the preparation of the regional development plan, 

- the co-ordinition between thy regional committee, the United Nations 
and the surve5 and research teams.
 

The members of the survey panel are also individually involved with
 

the practical work of the survey and the Development Plan. They prepare
 

the planning of the survey and work out budget proposals for the committee.
 

Purposeful use will be made of the advanced scientific and technical
 
methods.
 

The panel will regularly meet with the regional committee and will
 

issue montlly progress reports.
 

The number and composition of survey teams will be defined after the
 

collection of background information concerning existing data and ongoing
 

activities.
 

One of the first acti'ities of the survey panel is to draw up the
 

technical specifications and, thereafter, establish a data centre where all
 

the collected information will be stcred after classification and codifica­

tion. The data centre will be used later for monitoring economic activities.
 

The structural model of the survey 

Many of the important variables in the survey do not 'nd themselves 
to quantitative evaluation, but it would be highly undesirable to leave
 

them out. SORCA has, over some years, developed a methodology which has
 

been successfully applied in many pr~jects, oriented to the analysis of
 

large socio-politico-economic systems.
 

Structural models are capable of procesaing non-quantifiable variables
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lv means of ordinal analyses, this property being an important complement
to, the concept of the traditional models. 

We have attempted to outline in Appendix I a Structural Mcdel for
 
the integrated survey:
 
- with regard to the appraisal of the assignments for the presentation


if the complexity of the project,
 
-
with regard to the economy and urgency of the operations:


for the definition of the extent and of the scale of 
the survey

activities during the different phases.
 



OUTLINE OF THE STRUCTURAL MJDEL
 

Introduction
 

Apart from other inadequacies, the traditional develop­
ment planning-methods are more particularly handicapped by
 

(1) 	the non-existence of overai studies that compound all
 
relevant factors and interrelationships in one formula­
tion;
 

(2) 	 thm over-abundance of studies of local or specific
 
interest which are generally undertaken to solve
 
emergency problems, their conclusions thus being unfit
 
for generalization.
 

The comprehenaivt,, logical and scientific approach of systems
 
analysis lends itself admirably to supplementing these short­
comings, in that it enables us to apprehend the whole complex­
ity of phenomena in an overriding system and to situate them
 
in their proper space and time dimensions. A system then is
 
a collection of various elements which affect other elements
 
and are in turn affected by them. The integration of these
 
elements enables the system to perform its functions.
 

THE STRUCTURAL APPROACH
 

General remarks
 

The mystem concept entails that of goal-seeking action. 
Indeed, we will be confronted by choices throughout the 
development sequence of the system, i. e. as from its 
conception up to its operation, and will have to eluci­
date these choices at the various stages where they occur. 

To analyse a system, we proceed in three stages:
 

(1) 	first, we represent the problem by an adequate
 
formulation and define all relevant objectives;
 

(2) 	then we describe the system by means of an inven-.
 
tory and an analysis of its component factors and
 
the nature of their interactions;
 

(3) 	finally, we describe and explain the behaviour of the
 
system by means of a single or mixed model;
 
depending on the nature of the problem, the vector
 
of the objectives and the av.ilable means of action;
 
we may either have to construct an overriding or a
 
specific model.
 

The point of the structural approach to the analvis of
 
economic development programs lies in the fact that we
 
apply the 7ery techniques of systems analysis as from the
 
first stages of our investigation.
 
In other words, we compoundthese first stages into an overall
 
model which we regard in turn as the premise af our further
 
investigations.
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Presentation
 

Definition
 

Structural models are a means to describe complex, non­
recurrent economic phenomena which entail non-quantifiable
 
variables and imply several interacting parameters and
 
decisions (functional relations).
 

These phenomena are mainly non-deterministic and occur
 
in a highly contingent context. Traditional mathematical
 
formulations fail to represent them adequately.
 
The advantages of the elaboration of the graph of the
 
functional relationships lie in:
 

(1) 	 its normative properties: at any moment, the graph shows
 
how the random and decisional variables are structurally
 
interconnected, thereby emphasizing those interrelation­
ships that may have been disregarded or neglected.
 
In summary, the graph is inducive of initiatives.
 

(2) 	 its dynamic properties: the graph enables us to evaluate
 
the consequences
 
(i) of fluctuations of the random variables and the
 

decisions that ought to be made accordingly;
 
(ii) 	 of actions upon decisional variables and the
 

sequence of ensuing decisions.
 

Characteristics
 
Structural models are characterized by the following
 

properties:
 

(1) 	 Non-quantifiable factors, vectorial and 
tensor variables
 
are incorporated in the model, as from its first
 
conception phase.
 
Very often non-measurable or non-assessed variables are
 
disregarded mistakenly. The drawback of such simplifica­
tions is that the reality which ought to be represented
 
by the mcdel is distorted Accordingly.
 

(2) 	 Mathematical relationa are introduced in conjunction
 
with others that are mainly logical, giving the
 
dependency roletion of one variable vs. 
several others.
 

EX. (1) deterministic mathematical relations:
 
e. g., useful capacity of an infrartruc­
ture - traffic volumes - degree of saturation.
 

(2) logical relations:
 
e. g., overall demand for recreational
 
facilities is determined by:
 

industrial structures and development,
 
the structures and development of socio­
cultural features,
 
the localization of labour and housing centres,
 
the evolution of the GNP
 

* 	the growth in population
 
the growth in the volume of tourists.
 



The approach followed is more heuristic than
(3) 
algorithms are re-introduced
algorithmic, but 


in the operational phase.
 

own original properties,
Each problem, characterized by its 


demands the construction Lf a specific model which has to be
 

dynamic: capable of generating it@ own evolution,
(1) 
capable of relating (or predicting) the behaviour of the
 (2) 

system,
 

capable of revealing the available actions.
 (3) operational: 


Structure
 

made up of convergent
a model is 


one hand, and their interrelationships
 
The structure of such 


variable and factors on 

then isolated from this
 the other. Decision graphs are 


structure.
 
on 


Variables and factors
 

There are various variables which play a predominant,
 

to call them the
 though not exclusive, role; we should like 


key-variables.
 

We can 	classify the variables as follows:
 

(1) 	 key and non-key variables,
 
bles,
(2) decisional and random va i 

variables,
(3) quantifiable and qualifiMe 


scale variables
(*) tensor, vector, or 


Functional relationships
 

find that
 
When we consider thr variables in the systeA, 

we 


they are structurally related to many others.
 

can now compose
By integrating these relationships, we 


the very essence of our model.
 a network which is 


consider all the variables
this network, we 


one after another. In each of the

To elaborate 


in a dependency position 

can now study the binary relations
 general relations, we 


betwcien 
a given dependent variable and each 
of those on
 

which the first depends.
 

consider these binary relations 	as a whole, we
 If we 


can now proceed with the operational exploitation 
of the
 

in the first stage.
primary network which we have defined 


Types of relationships
 

are not of the same
Thi above-mentioned relations 


nature; they are distinguished into
 

in which the
 direct causality relations: relations 

cause and effect.


(1) 

to each other as
factors stand 


the increase in industrial activities results
 e. 	g., 

in the increase in the polluanta.
 

relations in whLch the factors,
(2) conditional relations: 




394
 

though not of direct impact 
on the dependent variables,
nevertheless condition their level, thus acting an
 
constraints.
 
e. g.,the selection of shipping routes is condi­tioned by the topographic formation of the
 

sea bottom.
 
(3) 	 relations of decisional influence: relations in which
the factors only cause 
the anticipated effect when
 we make 
a given decision.
 

a. g., 
the growth of a market due to the changes in the
customs-policy of neighbouring countries.
 

Decision Graphs
 
We must bear in mind that human (decisional) factors
have a very great impact on these graphs.
The relationships of decisional influence are indeed very
sensitive to the structure of the decision centres, so that
inadequacies in 
this matter may
 

(M) short-circuit the network as a result of breakdowns
in certain relations of influence,
 
(2) 	 induca unanticipated reactions, resulting in
unconscious distortions of the relationships,
 
(3) 	 delay the induced decisions, thereby occasioning


dephased and/or undesired reactions.
 
On the basis of the 
network of these relationships and
bearing in mind their nature, we can now trace the logical
path, followed by the deciicinz as it springs off from the
controlable motor-variables taken one after another as 
the
starting-point of 
our progress.
 
Each of these decision graphs corresponds to a primary
decision enabling us to
 
(1) 	 anticipate the 
outcome of each individual decision,
its effects and new ensuing options.
 
(2) 	 find one 
(or more) combination(s) of decisional


factors that may assist us in improving the
achievement of our objectives.
 

Elaboration
 
Fig. 4 summarizes the 
sequenco of the elaboration of an
overriding model and the following management tools.
 
Ranking of the 
relationships
 

The nature of the variables is conditioned by the vector or
scale properties and the quantifiable or qualifiable
character of certain variables. As a result 
we will have to
isolate the real motor-variables and formulate their
relationships. These relation1ships 
can 
then be distinguished

into:
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(1) 	 primary relations, L. e., between motor-variables
 
,
 

(2) 	 secondary relations, i. e., between noto.,--variables 
and depending variables. 
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Lee Plages Artificielles
 

L. Tourmen
 
SOGREAI lng6nieurs Gonseils
 

Grenoble, France
 

Loraque I'on aborde l'6tude des problbmes pos6n par
 
l'am~nagement et le dveloppemoent des zones cOtires, on
 
est In6vitablement amen, A parler des plagen dont
 
l'volution pendant ia dernitre d.cennie a tt consid.rable.
 

En effet, depuils piitiesurs ayries dQjA, la notion de 
vacances et pour bon nombre de personnes indinsolublement 
lice A "plage et soleil" entralnant tin accroinsement 
spectactilaire du tourisme balnaire. ])'oi ceo concentrationn 
nalsonnires d'estivants, concentrations d'autant pl.tin
grandes que les Journ de libert6 et ]en sites afrVihles nont 
compton. 

Ievant cet "engotiement" pour le bord de mer i eea 
invasions ptriodlques de certains littoraux maritimen, lea 
autoritbn locales, Voire nationales, des pays tri.s dtveiopp6s, 
ont i6tt contraintes de rtagir, holt en amnnageant lea siten 
exiotants, soil en esnayarit de crher de notlvelies plages. 

C'est ainsI qu'oet ne la notioni de plage artificielle. 
11 nous faut cependant remarquer ici que la motivation 

principale ayant entraln6 ia conception et in ralisnation 
de la premiere plage artificielle, A Cannes, n'a pas 6tb 
le besoin d'un lieu de haignade agrbable, mat a n censlt 
d '1arglr la plate-forme de circulation ]ittorale - la 
Crolsette - deventie insuffisante pour le trafic automobile 
estival. C'et en esnayant de r6soudre ce problcme technique 
- cet 6largisement ne ponvalt en effet que se faire vers 
le large au detriment de la plage existante - que SOGHEAI a 
eu l'id6e de proc~der d'abord A l'ensablement artifielel 
de la plage pour en auginenter sa largeur. Ensuilte setilement 
on 6largirait Ia chautns(e. ('eot ce qui fut fait A la 
satisfaction des usagers, automobilistes on baigneurs.

b'uno maniore gntcrale, on peut avaner sans trop de 
risque de se tromper que la d6cision d'am6nager in site au 
moyen dune plage artificlelle cat toujourn prise sous tine
"contrainte" (tourinme, irbaninme, circulation,...) et ne 
r~sulte pas d' ine 6ttde de rentabilitt au taux particuliere­
ment interessant. En effet lea cots d'ftablissement de tes 
amenalgements sont 6t(]vbtj et ne sauralent tre amortis et 
rentajbiltn6n par len seirs utilisateurs. Cest d'ailleurr 
I 'importance de ces corlit qui et le seal facteur limitant 
puiir des projets riut tie semble plus devoir poser de problhmes 
techniques insolubles pour ' inifnieur Mien expilriment6.

SOREAi qtil depuis plus de trente ans tnaintenant 6tudie 
et r~sout leo probltmes lin a I',unnarement des littoraux, 
a ete concernee trs t t par li conception, les 6tudes et 
la r~aiisation des plages artificlelles. 

Notis allons dtEcrlre nuccessivement les divers types de 
plages artificielles, les principes g~n~raux d'ainmnageinent et 
donner une description de quelque r6alisations. On s'aper­
cevra ainni de la complexit6 d'un tel amtriagement, car lea 
facteurs A prendre en compte sont nombreux pulsqu'll ne 
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s'agit plus d'une simple nmelioration d'un site naturel,

mains d'un v~rltable complexe de loisira, s'lintegrant dans
 
le uch6ma g/n~rnl de d6veluppement de In region.
 

lE,; DVE:RESTYPES I'LAGES ARTIFIcILILES 

GENERALITE;s 

Les caracterintiques d'une plage devront repondre aux
 
imperatlfs dict6s par la confort et In sbcurit, des
 
baigneurs d'une part, par 
 la protection 6wventuelle des 
6quipements ou infrantructuren c/ti res d'autre part.


(ette plage sera caract6,rise par :
 
- tin nat6rtau ineuble le granulomttrie suffisamment
 

fine pour ne pas 6tre d~satrboble aux usagers ; 
- une largeur de plage 6mrergeante suffitarnte ('0 A 30 in) 

pour assurer la protection IP 1'arridre-plage et
offrir aux usager's des airs de jeux et de repos 

- une pente de profil suffisamment douce pour ne 
pas 1.trc dangercuse ; 

- enfin, pour limiter let, rinqueo de pollution, une 
plage doit rester vive, c'6nt-A-dire suounise A 
unr houle rOtlduelle sufflsante pour 6viter la 
formation d'algues et ('oise, ,iui proliftrent en 
eau stagnante Bur les fonds inertes. 

LES PLAGES SEM I-A1OTIFlCl LI,,3 

Ces plages sont cr6ee, par ]i'action de Pertains
 
ouvrag-,es 6tnblis ,icinan1 .re A provoquer 1'apparition d'une
 
plage A partir des 6 16ments meublcs existant naturellement
 
sur ]e site. On peut citer in plage de Carnon sur le
 
littoral ],anLguedoc-Houssillon (Fig. 1), In plage situ~e
 
6 l'est du Port Joss iPanus prt~s de iarbella en Espagne

(Fig. 2), 
 la plage de 'aiffor our le littoral m(dlterran~en du 
Maroc (Fig. 3). Pour ces plages, aucun atport artificiel 
de sable n'est pratiqu6 : c'est la houle elle-mApe quil,
modifiVe dans sa propagation par dej ouvrages judiejeuse­
ment dinpos9s, remanie le stock de rnatiSriaax en place
et le rediatribue en faisant 6merger de nouvolles plages. 

LES i'LAh ES AIPTIFl , II,;LLIS A ITLr:Mli'J ITI MEIJJ1131,1I ATJRELi 

Ces plages soot realin6es , l'aide r'apports
artificiels d '(i6inento mneub'Ps d'origine naturelle, mis en 
place sur une infrastructure plus oii olns complexe.
On peut citer ainsi In plage de Ia Croisette et i plage
situ~e an Sud dli Port Canto A Cannes (Fig. 4 et 5), li 
plage de Las Fuentes en 'spagne (Fig. 6), les plages nitu~es 
A l'ouest dUipoi'-t JOs. Janus en SJ-ia.ne (Fi6. 2). 

LES PLAGES ARTI FlCIEiL}E A J'tiI,,I'i: IAOLE ; AkTIF.ICIELS 

Pour ces plages, les i]6mvnts mublen sont d'origine
artificielle : Ic plus souvent, il s'agil de concass~s 

http:SJ-ia.ne


Fig. 1: Plage de Carnon
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Fig. 3: Plage du Tailor au Maroc.
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Fig. 4: Plage de la Croisette a Cannes.
 



'g.5: ±1age situee au Sud du Fort Canto L Cannes. 
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Fig. 6: Plage ce ias Fuentes enEspagne.
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de rochers de duret6 moyenne (calcaire dolomitique, debris
 
coralliens, etc.). Cette nouvelle technique, imagin~e par
 
SOGREAH, a 6td utilis~e pour la premiere fois en 1967 pour 

la plage du Larvotto A Monte-Carlo (Fig. 7). On peut 

egalement citer les nouvelles plages de Menton (Fig. 8) 

ainsi que lea futures plages de l'amenagement du Prado 
Marseille (Fig. 9).
 

.i. 7: dA
 

V.
 

Fig. 7: Plage du Larvotto A Monte-Carlo.
 



Fig. 8: flae de M 0-n
 

Fig. 8: Llage e lenton.
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Fig. 9: Plage du Prado A Marseille.
 

LES PRINCIPES GENERAUX D'AIENAGEMENTS DES PLAGES
 

ARTIFICIELLES
 

La Fig. 10 donne sch6matiquement un apercu des
 

diverses dispositions qui peuvent Otre utilistes pour
 

realiser une pla~e artificielle. Le choix de l'une ou
 

l'autre de ces dispositions ou de la combinaison de
 
depend des caracteristiques
plusieurs d'entre elles 


particulitres du site, des conditions d'attaque de la
 

houle, des 616ments meubles dont on peat disposer pour
 

les apports.
 
D'une maniere gdnrale, on peut dire que
 

- plus la houle A prendre en compte est faible, plus
 

6lments meubles disponibles prtsent..nt une
les 

granlom~trie elev~e;
 

- plus le littoral d'origine pr~sente une pente douce,
 

moins 1'infrastructure exigte par l'amnagement d'une
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plage artificielle sera importante et donc moins elle
 
sera co~teuse.
 

a) APPORTSSIMPLCS 

b)APPORTSAVE' OUTEESOLSMARIE 

PtLAGE"SUSPENDUE" 

d)PLAG[ PROTEGEE(ox.og. €Una:.d 

-
e) PLAG PROTEG-- o-g- d-tohas) 

III)ApaliT b
 

Fig. 10: Schema des principes g~n~raux

de creation des plages artificielles.
 

Nous allons passer en revue rapidement les diverses
dispositions de la figure 10 en donnant pour chacune

d'elles des exemples de r6alisation.
 

APPORTS SIMPL,'S 

D'est le 
cs le plun simple. La granulom~trie des
mat6riaux d'apport doit Otre plus elev6e qur 
celle des
mat~riaux en place. 
 Exemple : la rroisette A Cannes (Fig.4)

oausset-les Pin ; Cap d'Ail. 

APPORTS AVEC BJTjiE :03'.-MARIiE 

Cette disposition est 
utilis~e notaminent lorsque
le mat6riau disponible presente la mtme granulom~trie que
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le mat6riau en place. Elle est 6galement utilise lorsque

le littoral d'origine prtsente une pente trop forte pour
 
le matdriau disponible bien que dans ce cas on pr6fbre
 
souvent la disposition c. Exemple : plage situ~e au sud
 
de Port Canto A Cannes (Fig. 5).
 

PLAGE "SJSPENDUE"
 

Cette disposition conduit en fait A crier un fond 
artificiel r~duisan' sensiblement la pente du littoral
 
d'origine. Cette disposition permet d'utiliser un matdriaa
 
d'apport de granulom6trie assez r6duite. Il faut noter que
la plateforme sousmarine qui supporte la plage a un effet
 
limitant sur les plus fortes houles, car celles-ci
 
d~ferlent lorsqu'elles l'abordent. Par contre, les faibles
 
houles se trouvent 16g~rement amplifi~es. Exemple : plage
 
du Larvotto A Monte-Carlo (combinte avec la disposition
 
eii) (Fig. 7).
 

PLAGE PROTEGEE PAR UNIOUVRAGE CONTINU
 

Avec tine telle disposition, c'est la houle que l'on
 
att~nue systtmatiquement par pr6-ddferlement. Cette
 
disposition est surtout conseillte pour des mers A mar6e,
 
l'ouvrage de protection 6tant aras6 au voisinage de la
 
mi-marte. Le renouvellement de l'eau de la plage peut
 
alors se faire correctement. Exemple : plage de Las
 
Teresitas A Santa Cruz de Teneriffe aux Canaries (Fig. 11).
 

Fi. i] lae rifeLas Terestias ftSanta-Cruz de Teneriffe aux C;anaries. 
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PLAGE PROTEGEE PAR DES OUVRAGES DISCONTINUS
 

Cette disposition se d~duit de la pr6c~dente par

l'ouverture de breches plus ou moins importantes dans la
 
protection continue.
 

Cette disposition peut 6tre utilisee pour les mers
 
sans mar~e cornme pcur les mers avec marte. Pour cette
 
disposition, l'attenuation de la houle est obtenue notamment
 
par diffraction A l'int~rieur des alv~oles ainsi determin~es.
 
Exemple : plage du Larvotto A Monte-Carlo (combine avec
 
la disposition c (Fig. 7) ; plage de Menton (Fig. 8) ;
 
plage du Prado A Marseille (Fig. 9) ; plage de Saint-Jean-de-

Luz ; plage de Las Fuentes en Espagne (Fig. 6) ; plages
 
situ@es A l'Ouest du Port Jos6 Banus en Espagne (Fig. 2)
 
plage de Arma di Taggia en Italie.
 

On peut noter que la disposition e permet de traiter
 
de mani~re tr~s satisfaisante le probl~me de la jonction
 
d'un port (de plaisance, le pus souvent) et d'une plage,
 
que celle-ci soit artificielle ou non. Cette disposition
 
mise aui point par SOGREAH lors des 6tudes de conception du
 
port Canto A Cannes (Fig. 5) a 6t6 reprise depuis par la
 
plupart des ports dr plaisance de la COte d'Azur.
 

Toutes les dispositions signal~es ci-dessus peuvent
 
se combiner entre elles pour donner des infrastructures de
 
plus en plus complexes.
 

Le coft des plages artificiells est tres li& au 
choix de ces dispositions. Ii peut varier depuis environ
 
100 F par m2 de plage 6merg6e pour des apports simples
 
et depasser 500 F par m2 de plage 6mergde pour des plages
 
oi il est ncessaire de combiner plusieurs des dispositions
 
ci-dessus (littoral 6 pente forte, houles fortes, mat6riaux
 
disponibles de faible granulom~trie, etc.).
 

DEUX EXEMPLES DE REALISATION DE PLAGES ARTIFICIELLES
 

PLAGE DE LA CHOISETTE A CANNES
 

Stabilit6 du littoral de la rade de Cannes
 

Le littoral de la rade de Cannes se d~veloppe entre
 
deux limites rocheuses qui isolent tne zone A l'interieur de 
laquelle on peut considerer les phtnomtnes c~tiers comme 
independants de ceux interessant la cote adjacente. 

Les apports naturels penetrant dans la rade de Cannes
 
et venant se d~poser sur la plage sont extremement r~duits,
 
celle-ci est dans un 6tat d'6quilibre statique.
 

La comparaison des relevts effectues en 1897 par le
 
Service Hydrographique de la Marine et les relev6s 
effectues en 196U par ';OGREAiI ne montrait qu'une faible 
6volution neconduis,nt pas A des mouvements importants de 
mat~riaux sur la plate elle-mme. D'autres 616ments tendant 
h montrer la stabilit6 ur, la plage avaient pi ttre mis en 
bvidence. Par exemple, lco fonds sous-marins 6taient 
tapiss~s de vegetation jusqu'aux profondeurs de l'ordre 
de 4 m, ce qui 6tait signe d'une certaine stabilit6. Enfin, 
des 6pis 6tanches dispos6s sur la plage de la Croisette 
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depuis pluseurs anndes ne donnaient 
aucun 	signe d'accufula­

qui denotait
 
tion importante dans un sens delermine, 

ce 


l'absence d'un transport logitudnal 
preponderant important.
 

6lements tendajent A prouver que 
la plage de
 

Tous ces 
 etat d'6quilibre
moyenne dans un 
la Croisette se trouvait en 

tout au moine A l'&chelle d'une 

cinquantaine

statique, 

d'anntes.
 

Cet 6tat d'6quilibre est indispensable 
pour pouvoir
 

realiser dans de bonnes conditions 
un ensablement artificiel
 

-ourrait donner des r~sultats
 tel ensablement ne
En effet un 

littoral en 6quilibre dynamique.
durables sur un 


CARACTERISTIQUES DE LA PLAGE DE 
LA CROISETTE
 

Le profil type de la plage, A partir 
de la laisse'et
 

l'ordre de 2 m, presentait 
une
 jusqu'A une profondeur de 

Apr6s cette premiere partie, la
 pente voisine de 5 %. 
 Cette
 

pente etait beaucoup plus faible (I 
A 2 %). 


recouverts
 
deuxieme partie se poursuivait jusqu'aux fondE 


de vegetation.
 
Les analyses granulometricqes des 

echantillons de'
 
certaine relatioi,
exis it une


materiaux montraient qu'il 
 des fonds d'une part et le
cotes 


diametre 50 % des echantillons d'autre 
part.
entre les pentes et les 


pente de l'ordre de 5 %, le diametre 50 % de Pour une 


grains est de l'ordre de 0,2 
A 0,3 mm, vandis que pour
 

une pente de l'ordre de 1 A 2 % le diametre 
50 / est de
 

Ces consid~rations concernant
 T'ordre de 0,05 a 0,1 mm. 6t6
 
la granulomrtrie de la plage avant aminagement 

ont 


trds int6ressantes lors du choix 
du materiau d'apport.
 

ETUDES PRELIMINAIRES DE LA POSSIBILITE 
D'ENGRA:SSEMENT DE
 

LA PLAGE
 

POSITION DU PROBLE.E
 

place sar le
 
1l s'agissait d'6tudier la mise 

en 


profil-type d'un volume de sable 
tel que la nouvelle
 

avancee
une position stable,
laisse obtenue soit dans 	 Les
 
d'une trentaine de metres sur la laisse actuelle. 


services techniques de la mairne 
de Cannes avaient, en
 

effet, estime qu'un elargissement 
de 20 A 30 m~tres pouvait
 

suffisant.
ttre consider§ comme 


LE SABLE D'APPORT
 

La dimension des grains du s6diment 
d'appcr* 6tait
 
place afin de
 

a comparer avec celle des grains dejf 
en 


sable propose pouvait Otre utilisable
 pouvoir en deduire si le 


dans de bones conditions. La constitution du sediment
 

d'apport devait etra egalemen. examanine 
afin de rejeter
 

les 6lements oA la proportion des 
particules deplus faible
 

densite dtait importante.
 
On peut dire qu'en regle gtnerale, 4 

tgalit& de
 
sur une
 

un sable d'apport tiendra d'autant mieux 
densite, 
 ses &rains seront
 
.plage donn6e que les dimensions de 
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importantes par rapport A ceux qie l'on trouve sur place.
 
Ceci est v6rifid sr la plage de la Croisette ellt-mtme,
 
qui n'est en fait qu'une plage artificielle elaboree peu A
 
pu par des deblais divers. En effet, comme nous l'avons
 
constatt, les sediments les plus gros restent en haut de la
 
plage.
 

Si on pratique un apport artificiel avec des s6diments
 
plus fins que ceux se trouvant sur place, on risque fort
 
de les voir dlsparaltre progressivement vers les zones
 
plus profondes. Il esT, par exemple, impossible de
 
transformer, sans amena6ements speciaux, une plage de
 
galets en une plage de sable par apport de materiaux scr
 
la laisse.
 

Les services techniqies de la mairie de Cannes
 
avalent fait effectuer, paralltlement b nos 6tudes, des
 
prospections afin de determiner les possibilites d'obtenir
 
en quantitE suffisante un sable de bonne qualit6.
 

Le probltme consistait A 6tudier la stabilit6 d'un
 
engraissement artificiel d'un profil realist A l'aide d'un 
mat6riau de granulometrie voisine ou de preference legerement 
superleure A celle du sable en place. 

LES ETUDES EXPERIMENTALES A ECHELLE REDUITE
 

Afin d'essayer de mieux comprendre ce qui se passerait
 
dans un profil lors d'un ensablement artificiel, nous avons
 
effectue queiques essais dans un canal A houle.
 

Un tel models n'avait pas la pretention de representer
 
exactement la realite des priLnomtnes. :l s'agissait plut~t
 
d'un screma analcgique perinettant de mieux comprendre les
 
problemes mais ne fournissant pas directement de solutions.
 

Nous avons, dans le canal d'essais, conalitu6 une plage
 
qui peu A peu s'est stabiliste. Lorsque la stabilisation
 
s'est avtree pratiquement compl6te, nous avons compare le
 
profil ainpi obtenu au profil-type de la plage de Cannes.
 
Cette comparaison s'est r6velee suffisamment satisfaisante,
 
moyennant le choix d'une 6chelle en plan et d'une distorsion.
 

Sur le profil ainsi obtenu, nous avons effectu6 divers
 
essais d'engraissement, ces essais peuvent 6tre classes en
 
trois series :
 

- dans une premiere serie, nous avons etudie le comporte­
ment d'un stock de materiau, identique A celui formant le
 
profil de base, dispose sur la plage et attaqu6 par la noule
 

- dans une seconde serie, nous avons examine l'influence 
sur lea evolutions d'un stock de ratme mattriau, d'une butte 
de pied situee A une centaine de m tres du littoral initial 

- enfin, dans une derniere serie, nous avons examine
 
quelle pouvait Otre l'influence de la m&thode de mise en
 
place du stock de sable sur l'equilibre final.
 

Au terme de ces essais en canal A houle, 1l apparaissait 
qu'un ensablement realise avec des apports de granulometrie 
voisine de celle des materiaux constituant la plage d'origine 
n'tait possible economiquement que si l'on prevoyait la
 
hise en place d'une buiee de pied limitant le depart vers
 
e large de mattriaux d'apport. Sans cette butee, il serait
 

k6cessaire de .prevoir des apporta pfriodiques.
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Avee la mise en place d'une butte, nous avions estim6
 
que l'on pouvait escompter gagner environ 25 m de large,
 
en sommet de plage, mayennant le d p6t de 200 m3 par metre
 
lintaire de littoral.
 

L'EXPERIENCE ])'ENSABLEMENT "IN SITU" 

Suite aux r~sultats relativement favorables des 6tudee
 
prfliminaires en laboratoire et la d~couverte d'un
 
gisement de sable de granulom~trie satisfaisante, lea
 
services techniques de la ville de Cannes ont donn6 leur
 
accord pour la r~alisation d'un ensablement artificiel
 
experimental! limite, A on tronqon de la plage de la Croisette.
 
Cet ensablement fut effectu, aux moin de novembre et
 
d@cembre 1960.
 

LE SABLE D'APPORT
 

Le choix final s'ltnit porte sur un sable provenant
 
d'une r~gion situee A 40 km de Cannes, dont la granulom trie
 
et l'aspect 6taient particuli6rement bien adaptte (0 50%ff0,7nm)
 

La quallt du sable disponible pour l'exp~rience nous 
a conduit A diminuier le volume de sable A dtverser our la 
plage, dans de granden proportions : il a 6tt reduit en 
effet A 100 m3/ml.
 

EMPLACEMENT DE LA ZONE EXPERIMENTALE 

La zone exprimentale s'Atendait au centre de la 
Croisette sur une longucur d'environ 330 m. 

Des ]imites matrialls~es par des 6pis avalent fti 
prevues afin de r~duire l'@talement lateral du sable. 
Une butte exp~rientale r~alioe en sacs de nylon remplis 
de sable avait 6t6 dispos.e sur une longueur d'environ 80 m, 
localiste au centre de la zone d'essai, A environ une centaine 
de mtren de la laisse du z6ro. Etant donne la granulomstrie 
du sable d'apport, on pouvait n'interroger our la ncesnit6 
d'une telle but.e. be caracture exp6rimental de cette 
premiere tentative d'ensablement noon avait conduit A en 
recommander la mine en place. NJous verrons que, par la 
suite, cette precaution tie s'ert pan av~r.e utile. 

OPERATI0O4'; D)E MIE Ell PLACE DU SABLE D'API'ORT 

yevouc i, total mis en place a LtA de 30 000 m3 avec 
one cadence moyenno jurnllihre de 850 m3 environ. 

: ur I;, ]on.rueur de 330 i couverte par la zone expriimen­
tale, ii a f,!s ms en place en moyenne 90 m3/ml (mesur~ri sur 
camlonn), no.,t apl)royimativement un volume de 60 m3/ml de 
sable mesu"'6 u:- place. 

Len camionn d6vrsaient directement leur chargement de 
sabl,] sur le haut d la pLae en des points spcialement 
nm!nng(s pour cet rn'age nut Ia promenade de la Croisette. 

Le sable 6tait ennuite repris par on bulldozer qut assuralt 
la r6partition du ,r.-'6rinu d'appor-. Parall~lement a la mise 
en place du sable, on avalt 6tabli leo limites est et ouest 
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alnsl que la butb.e exp~rimentale.

La mise en place du sable n'a pos6 aucun problime


difficile.
 

EVOLUTION DIJ LlTO|1Al JENDANT ET AIRES LA MlSE EN
 
PLACE D1 SABLE
 

Lea divers relev6s effectuts pendant et aprds la mine en place du sable pormirent de mnettre en 6videnre uneaugmentation de la I:,rgeur utile de la plage atti.ignant
15 m en moyenne. 

LI'ENSEIGNEMET QUE L'UN POIJVAIT TIBER DE LIEN4SA13LEMENT 
EXPERtIME'NTAL 

On peut 6noncer cl-dessous len enneignemento

essentiels que l'exp6rience avait pu fournir :
 - un engralasement artificiel de I 'ordre de 100 m3/ul
conduilt 
 bien dana la zone soumlse ,A l'exp6rlence A une
 
avance de 1'ordre de 20 m ;
 

- la grannulom6trie du sable d 'apport 
 ernploy6 6taitparfall.ement adapt6e A la eonrmittutJion d'ume plage artifi­eielle A Cannen. La notion de granulom6triv den apports
et i.uri, facteur Condamental dorit dMpond, pour ine grande
part, le suocs de 1'ennablenent ; 

- la hit6e qui avalt 6t,6 dinpon;(?e nor ue partie dela zone exp6iimentale i'avai t, jou6 aucun role, le sable ne dionendant pas jus1u 'A e le. Jour us enfralssement
d6finitif et total de li Croisptte, on(e telle bul.een'6taIt done par n6cennai e, A con(i1i on, b ion en tendo,qu'il s'agimse d'on nmble d'apport do rtruile C'r:Iulorri6trle. 

E'n r6s zm6, on pouvalt cow,'lule q .L' exp6rlmentationeffectu6e ,mr place avalt pernins de vnelr i For 1a bonnevoneordance den T6Su.tatS olbtenut, all cours des (ijdes
antbrieuren et i de cvux forirrii par Je tronron de plage 
enna bI 6.

On pouvait ionc, (16s los, avee laenvlsager confiance
r6alinatlon de .1'ennablement total do In plago., car noos
dirpon-ions pour cela den .menti pr nelpaux permettant
une boone ri6termnation des rarart~ristiquen esnentielles 
de cel. anm6nagement, 
,' ENSAILM.IEIJT CENERA],SE A L'EIUE'EIBLE DE LA PLAGE 

DE LA (COISETT 

LE SABLE D'APPOIIT 

Le nable d 'apport 6talt de Cranulomnitrle identique A 
celle du nable utilln6 en phase exp6rimentale. 
A DISPOSL1TIuj GENEIALE DE LA PLAGE ARTIFICIELLE 

SI 1'on considf.rr n'importe quel plnn ou photographiea 6 rlenne de a Croinette avant l'ornablement, 11 apparaitimmrndiatement que le lit.toral tic la plnge n' tait panp;irall.le au trare de ]a hiausre (If! la promenade. 

http:p;irall.le
http:considf.rr
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Cette discordance provient du fait que le trac6 de la
 

promenade suivait plus ou moins de littoral qui existait
 

avant la constitution de la jetke Albert-Edouard et des
 

terre-pleins du Casino.
 
nouveaux ouvrages a introdult
L'6tablissement de ces 


dane la forme en plan du rivage une nouvelle condition 
aux
 

limites qui a provoqud l'6volution de la plage jusqu'a
 

la forme qu'elle pr~sentait avant les travaux 
d'ensablement.
 

6tait logique de penser que tout ensablement 
de


11 

se traduirait
 

cette plage sans pr6occupationc sp~ciales 

en tous points, la houle
 par une avance A peu pros 6gale 


regularisant progressivement toute protuberance 
qui aurait pu
 

Cette avancee ne
 
Otre form~e par les apports de sable. 


fonction des besoins.
 pourrait donc etre modulee en 

trentaine de metres A
 Si l'on d~sirait disposer d'une 


l'endroit le plus etroit de la plage primitive, 
il aurait
 

partout ailleurs
 
6t6 necessaire d'dtablir la mrme avanc~e 


voisinage de l'extrdmite ouest oD la
 
et en particulier au 
 methode
besoin d'un tel appoint. Une telle 

plage n'avait nul 


aurait conduit donc A un gaspillage 
de sable important.
 
cloisonnement de la
 C'est pourquoi nous avions pr&vu un 
 trois
Un cloisonnement de la plage en 


a paru suffisant et c'est cette

plage artificielle. 

tronqons independants nous 


adopt~e en accord avec lea
 
disposition que nous avons 


services techniques de la mairie de 
Cannes.
 

dt6 realises a l'aide d'gpis
Les cloisonnements ont 

en palplanches m~talliques.
formos d'une double paroi 


Volume de sable mis en place
 

6to les suivants
 
Au total, lea volumes mis en place 

ont 


o umes mes
 ongueur Volumes mesurs 

sour camions
"in situ" (aS)
(M) (m3) 


Parties consid~resW
 

35 000
23 400
420
Partie Ouest 

24 600 
 37 000
320 


33 000
 
Partie Centrale 


22 000
300
Partie Eat 


70 000 105 000
1 040
TOTAL 


LA PLAGE ARTIFICIELLE DU LARVOTTO A MONTE-CARLO
 

LE SITE AVANT AVENAGEMENT
 

Dans le cadre d'un effort considerable 
ddquipement
 

autoritds mondgasques, il avait dtd
 
entrepris par lee 


dec.de de r~aliaer A Monte-Carlo 
une place artificielle
 

permettant de doter ainsi le littoral 
de la Principautd d'un
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6quipement balneaire pr6sentant des qualit~s ei un aspect
 
en rapport avec la tres bonne tenue des am~nagements urbains
 
pr~vus dans cette zone. Avant l'etablissement de cette
 
plage artificielle dans la baie du Larvotto, le littoral
 
mon~gasque n'offrait en effet aucun acces en pente douce
 
A la mer, si ce n'ttait quelques plages de qualitt tr~s
 
mediocre qui uj'ta.ent formes sous l'action de la houle,
 
au voisinage Ces d~charges publiques, A partir d2 mat6riaux
 
tr~s h~ttrogones et le plus souvent de tr~s mauvaise qualit6.
 

Le littoral, dans la region de Is Principautd de Monaco,
 
presente dana son ensemble une structure rocheuse A forte
 
pente.
 

La zone qui a 6t6 amenagee dans la baie du Larvotto
 
eat situ6e entre le terre-plein du Sporting et celui du
 
Portier : son developpement, eat de l'urdre de 500 m.
 

Le littoral du Larvolto 6tait bord6 par des plages de
 
mat6riaux tres hettrogbnes. I presentait tout d'abord,
 
jusqu'aux profondeurs de l'ordre de 4 m, une pente de l'ordre
 
de 10 %, cette pente 6tant assez uniforme tout au long du
 
littoral considtrt ; pour des profondeurs comprises entre
 
(-4,00) et (-8,00) il existait une sorte de plateau A pente
 
moyenne plus douce, de largeur variable. Au-delA de la
 
profondeur de (-8,00) la pente des fonds eat de l'ordre de
 
10 %.
 

La partie 6mergente de la plage, clolsonn~e par quelques
 
6pis courts, 6tait constitu6 par des materiaux divers : blocs
 
de plusieurs kilogrammes, galets, graviers et sables. Tout
 
prbs de la laisse, on trouvait plus systematiquement des
 
galets de tailles trts var.ables. Plus au large, le
 
sable devenait preponderant et il prtsentait une granulometrie
 
tres variable d'un point A un autre. Enfln, pour des
 
profondeurs Ce l'ordre de 7 A 8 m, un herbier apparaissait.
 

LE NIVEAU DE LA MER ET LES HOULES
 

Le marnage eat faible, celui-ci ne d6passe pas en
 
effet une vingtaine de centimbtres.
 

Des conditions atmosph~riques particulibres peuvent
 
provoquer des sur~l6vations pouvant atteindre un maximua
 
de l'ordre de 0,50 m par fort vent d'est.
 

En ce qui concerne lea houles, lea conditions sont
 
lea suivantes :
 

- les houles rdgnantes proviennent du secteur ESE.
 
Elles presentent des periodes relativement courtes (5 A 7
 
secondes) et des amplitudes maximales de l'ordre de 3 m
 

- lea houles dominantes proviennent du secteur sud
 
(SSE a SSW au large). Elles pr~sentent des periodes plus
 
longues ( 7 A 10 secondes) et des amplitudes maximales de
 
l'ordre de 4 A 5 m.
 

Les pires de propagation de houle montrent que l'angle
 
formb pa: les directions des houles rtgnantes et dominanies
 
eat encore tr~s notable au voisinage du Larvotto.
 

On peut donc conclure que le littoral de la baie du
 
Larvotto eat battu par des houles de direction sensiblement
 
diff6rente.
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'.ES OBJECTIFS 1{EMIHERCIHES 

Le plan d"urbanisme du qiartier du iarvotto pr6voyait 
une avanc@e sensible vers le large du littoral par rapport
A n situation avant amnnagement. II ttait pr~vu, en effet, 
en ;avance par rapport A l'avenue Princesse Grace, tine 
plateforme araste A (+5,00) et bord~e cOt6 plage par un
 
d~crochement vertical occopi par les faqades des magasins
install~s sous la plateforme. Ii avalt 6ts alors conveno
 
d'6tablir, A partir de cette ligne de fayade, ,ine plage
 
presentant one largeur supfrieure A 30 m. le projet 6tait 
base stir cette donnse essentielle. 

Len Travaux Publics avaient deinand6 que 1'on prvoit 
au nord-eat de I'amninageinent un alv(.ole comportant on 6pi
accostable permettant le dbarquement et l'embarquement des 
passagers de petits bateaux. 

L'am.nagement devait ttre conqu de telle nani(. : ,'e 
'on pulsse disposer du maximum de (i@veloppement de :lp.,e

compatible avec le cadre fix.. 

LIS PRINCI'ES )IJI ONT GiIDE LE .ROJET 

- Ncessitt d'un remblai souas-marin 

La pente des fonds marins, pr~alablemeit A l'am~nagement, 
6tait compatible avec la nature de la plage, constituie
 
principalement par des galets plus ou moths grossiera. 
Or, 11 avait ot(. decide de doter ce littoral d'une plage
de mat6riaox relativement fins afin d'en augmenter 1'agroiment
 
d'utilisation. )e telimatsriaux ne peovent demeurer de 
manikre stable str une place attaqIu6e par des ioules 
relativement fortes qui'en se disposant suvant les pentes 
moyennes variant avec leoir prainulomn.trie, mais g6n6ralement
Inftrieures A 10 A. On ne poivait done esp6-rer rtaliser 
au Larvotto une plage de inater aux assez flits sans au 
pr~alable corriger la trop forte pente du terrain naturel. 

En consequence, 11 6tait n~cessaire de prc:voir la thise 
en place, prealableirient au nAtriau de plage proprement dit, 
d'un remblai sous-marn att6nuant la pente de la plage.
Ce remblai devalt btre limit6 vers le large par un oovrage 
a forte pentie rejoignant len fonds naturels et presentant 
une grande r6sistantwe h l'action de la houle. 

Le r~le du remblai noon-marn, borde vern le large par
l ouivrage de butte, es t double : 

- d'ine part 11 permet A la plage de prendre un profil
d'6quilibre compatible avec la ,riranulom(trie do mat~riau 
d Iapport, 

- d'autre part 11 provorlue le dtferlenment des plus
fortes houles et dinimnue airoln l'6nergle abordant la plage 
propremnnt (lite.
 

- Ndcessit6 d'un clsotsonnement transversal 

Les houles abordant la plage do Larvotto peuvent se 
pr6senter nuivant des directions assez variables. Les 
6liments meubles des plages artificielles sont doric sollicit6o 
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transversalement, ce qul conduit, si l'on 
ne prenait

certaines precautions, a des 6volutions importantes de la 
largeur de ces plagen.


Ces lvoluLions seraient g~nantes pour l'explcltation

normale des plages et de plus, elles pourraient condiiire 
h une porte de mat6riaux d'apport.

11 (Atait donc indispensable do prfrvoir Un cloisonnementtransversal de la future plage destint A tviter les moulve­
ments longitudinaux des mattrialx. 

Ce cloisonnemrit a Ct6 reatis9 au moyen d'lpin 6tanches au mattriau de plage. lip future plage du Larvotto et doneconstitue par une juxtaposition de trois alv~oles 
ind~pendants.

A 1'int6rieur de chaque alvole, ie. plages peuvent6voluer lg~rement en fonction des houles inridentes.
146anmoins, ces uvolutions demeurent faibles neet devraient 
pas gener i'exploitation normale de ces plages. 

- lAcesit6 de disposer des oJvrages provonuant la 
diffractio.n de la ioule 

La diffraction de la houle derriere des brise-lames
discontinus sensiblerent paralltles au littoral duLarvotto, a 6t6 considerie comme trt,4 favorable A une
bonne stabiliatyon du mat~riau d'apport, pour [es deux 
raisons suivantes :
 

- l'nergle cde stur ]a plage proprement dlite par Ia

houile est considrablement r(duite, pinqu',ine partie de
l'nergie incidente est arrte par les brise-lames ;

- d'autre part, la diffraction r~duit dant une forte 
mesure l'effet des variations de direction des toules
incidentes our le trace de la plage.

11 faut noter que l'effct de la diffraction est d'autantplus souhaitable quo le mat6riau choisi pour 1'apporl,
artificiel est plus fin. 

L'effet de la diffraction de la houle derriJre
brise-lames permet 6 galement d'aulgmenter sefsil,]ement 

leos 
la

longueur d6velopp6e de la plage all niveau (0,00) ce qui
6tait pr6cis6ment I'us des objctils recherchts. hn effet,la plage A 1'abri den brine-lames se dispose deri manIalre
stable, suivant un trac6 en plan pr~sentant une courbure 
plus ou molns prononcfe. 

1JE MATE'RIAU )D'APi'UOTCl01l 

Le problrcce de la recherche d'in mat6r~au pouivant
convenir ) la plage do Larvotto trbs dtlieatfut A r6soudre.

AprOs une prospection nyst~matilque de sources possibles,parfois fort tloign~es de Monaco, o a cboisi, essentielle­ment pour des raisons r ' onomie, dec gravillons concassi.,;provernt de la roche dolomite locale et pr~sentant unegranuilom6trie de 3 A 8 mi. Ce mat riau, assez inhabittiel 
pour Ia consititution d'une plage pr6seinetait 6videmmentdes 6l6ments A artes vives nuisant A son agr~ment d'utllisa­
tion. Cependant, des essais d'attrition on permis de

s'assurer que ces arttes s'lmnoussaient rapidement, ce qui 
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permettrait d'obtenir un matdriau d'aspect et de forme
 
tr~s acceptables.
 

On a pu done envisager l'utilisation de concassos en
 
esp6rant que l'action de triturations des vevJes arrondiralt
 
asnez vite lea 61ments anguleux.
 

Len essais d'attrition oant 6galement permis d'esp(-rer
 
que l'uslure permanente des nnt~riaux (au-delA de l'mnoussage 
des ar tes) serait suffisamment r6driite pour ne pan imposer 
des apports periodiqites de compensation trop frequents. 

LES OLIVRAGES 1') 14FASTH i(JTU fi )E L'AMENAGEMENT 

b'am6nagement comporte trois brise-lames de 80 A 
100 m6tres de longueur, paral]%les aui littoral et minageant 
entre eux des otivertures de l'ordre de 80 i. Ges ouvertures 
sent obturtesnous l'pau jus,'u la cote (-2,50) par des 
but~es souo-marines d' tine structure analogue A celle des 
brinp-lames. 

Derrire ces ouvrages implanter par (lea fonds variant 
de 6 A 10 mu, on a mis en place tin rmbln]t sous-marin, 
constitu6 tietout-venant e carri±';J, aras6 A use cote de 
l'ordre de (-2, 50) ainni que tien (-pis err blocs de b~ton 
fractiohnant In plage en trolr alvtoles.
 

MISE EN PLACE DU MATERIAIJ i'APPORT 

Len alv6o]es ayant 6t6 ainni pr!par ns, on a proc~dd A 
une raise en pnre progressive du mat6riau d'apport. Ce 
mat6riau, amen6 par camionn, 6talt (16vers.9 directement our 
le littoral et r6parti approximativement par bulldozer. 

La mise en place d<finitive (ll mat riau 6tait assur6e 
par In hoeile elle-n~me. 

On a ainsi iis en plaee 
- 34 0o m3 de convali-ants dans 1'alvto]e central, 
- 46 Ow m3 de roncanms6 dans l'alv6ole outest, 

soit 0 (O al total.O rn3 
L'alv~o]e et, ql pr6sente plutbt tn carnctre de 

dbbarcad?,re, n'a requ, potir sa part, qpe trin pen d'apports. 

LES R.NSUITA'r:; OP INUS 

Len travajix ont 6t6 entrepris au debut de 1965. 
L'am6nagement partieilement mis en service dts 1966, a 6to 
achev6 en ] 967 et a colim ,lepuis tin Succcs incontentable 
auiprnI' de; baIinepurs. 

Apres donrl ann6en, on a po constater que le mat6riau 
Pn contact ave-c les lames s'arrondit progrensiveunent comme 
cela 6talt pr6vu. 

D'autre part, la forme en plan de la plage a 5voluM 
vers une disposition tr n voisine de celle qui avait Ot6 
d6finie lor des 6tmdes r;ur la base d'6pures de diffraction. 
Le gain en tnr eat de 1'ortdre de 50 m. 

On a pn contater 'tie, jtisqli'A present, la pente de 
la nouvelle plage reste forte (10 % environ) alt volsinage 
du (0,00). M'ais on peut penser pue cette caract~ristique,
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dirpctemnt li~e A la forme sillunejjt des , Ii(ryt, d 'ppori.( 
a 'attenuer.- peu ;I peti au fur Pt A umonure (pin ion arfltenis'I6oinuront vt flue le mrat~riau devIonrira ent ennmquerice
plums mobile soils action1 de la Ito', I.
 

En f-c qi i conceorrife la per te de :;ubsitance 
 des 616nentli 
par unure, permtanrieI, atdh~~ de la phaseinitilale tVi'totssage des arttes, otir' ent pratiIueineri,
inappreciable.
 

.1,. r6nlinai~lon fie la pl agv ar 
 i ft icill du Liarvotto
rttln'tre doric riue 1 uti linaUtt o titriaux r ottcaiSOB spobiee tre une no] i1.on tre~s ill torePS13n I" 'tarts le canl oil in sabledt e ranul1omt tr to convena bl- Wt'est p;Ias 'I apontt 111 'ortornlque­-
ment. 

QUlEL-)UJES CONS IDERIN.101 Dl VXlt ;E: IMPfitfAI'E'W 

Pour terininer co~t expoo(6 rlrtus voitdr iorn rapi dement

6voriocr certainnq 
 poitso ii por,d'en . une, importancre
d'~term.1nante stir In r~tinnl to ott I '6ehoc dt'tno piage artifi­
ci ell e.
 

Un die cen points, le pl~us seanentiI Ao
r~COnS d6rer,roncerne In polluiion. ( est I. ts prob iif d if I i] c, comlpte
tIenu dii d~veloppennt (If? cettsto 1 u tion stir Jes l.1t to'atix
inarl t imes. Uoe 1)tigoe ar t. 1 fi cit] o (,I't t, Atre pol l u6 e tite

doux fariono dtff'6rentes : Io! poi-t 
 iIorti' Porigine exiterne 

Con tro len polhto V orirlno ox I onto, ont ie.pot]t p6n6raietttttt pas grnnti rttNO. 1,! elafyiircrttralea corps fIo t tantf! Pn00Wvet.roti a rr-t,6t; par (1ts harragcn

flo i. tna, tari a n ty foti' (It Iiipeioti Cal. toiott n Fragile

o t conltc 'x. 11i'j . 6 videont tpIe['on nop dovr entvi sagerti'6tat,1tIciatta ii citp tine 

yi 
ir~~~atifirintle juo. dnts la
ttbeattire oil Ic .1i ioral avartit.am(~n;rin(rtt 00 Oceptat,] dit
(I

point don vufe fte In pollution. t; totI W'ott ia- tf ca.-'
onl devra iou d 'abord a' ,Atta ipr' ;I rv f'rotteriwe al'tin de
 
rottonner a eatt1 otto qil ftt't(i -t
 

Cotrrt les polltionsrt d i)ij) toinon,
1 on devra
6.iIter do trop on ferrite r lea p alij rt rif i el te ot ito 
trop ien prot.61'e~t oli re li1 t1iti ' it #,:-. thtn 't'ine p1a gorca to, sotn iae ;) J'ar tion dra vr'lle pt rteti vrO t fti. fppijv(fltndti ire tine rfort.ai no rircillatiir d '0011) ttO'v~nt. ejlop. F"

ri t 1 'fIit I t rtlluvrre,p 1 rtot('']~i 1 tit1) 
sl. 

11 11"', P f)lo ti I' t trpo o0iti1ra i re­tilent t t i Ige It -tvlivI ti)rot1,e
i on fu1 rItntta r It, r.- lat t. ivteinnt 
pf rmTe!Ib1 JIoV f-tt ;I ltS et, A ; jit oilot ltrart ]tvJ

P IIe ] noi n o 1zve tetl tidr 'ei ts petitt tr-e O(-,Iit i ta111r.do PttoyenIri
itofitno i it te frmt ft;ir Ijti tor 1 noroijy Ir t H illy rotatis


arti fji to l (Iirr-11l;i tiln Iitrroc. 
I) 't te l no -6ui6rat], , (it peut. r-mrrptertouter I rftte 1' inator

ft1 
It 110 I0 #" monot 


f-Xtigerint rpi rr01Ili dt 'tinfe pfate it torn o. 

1t1Pi iitt !;10 elI t t'01Oil sp0 lutsr 

H t-ottnIitt~remn
 
('n vrfir'' I:v".l rala;tit 'tl 'lilt amlrl('o~roni er'(o aPc irte~t
 

poutlvoi) 1r oftnlr Ic piiii Va':tfr(tnorit? co 11i i i taoturti. 
On ite~vriorenon~te aflttlritr uit snoi pirtictiler

;ItlyX quefiA I R (i'1ItlobIntIatIc, dt':irefilectutre pi, de serviros
lesav n einvoiit.ri~.0 (.t re frcriles ftttr Ips v~iijeoites etI les 

http:rfort.ai
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pi6tons, le parking der. voiturcs devra .tre ain9 et nur 
la plage intme on devra pouvoir dioponer ie toilettes et 
de douches, de vestiatres, d'6tablisnmentf de ]ocation 
de mat6riel ide plage (parasois, ,natelas, pe.da.os, etc.) 
d'btablissemensfde restauration, et-. 

artificiellesEn concluant, on peUt dire que les plages 
ne doivent pas @tre consi(Mrtes coinme de simples 
am6liorations ;apport~es un littoral afin d'y faciliter 

mer, mais hien comme de v6ritab]lela haignade tin 
complexes de locirni qui rontrl.buent A la mise en valeur 
de toute tine partie de l'arri6re-pays. 

http:pe.da.os
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LEGISLATIVE APPROACHESS TU COASTAL All-\A AND RESOUIC; NA\AGI.'I'NT 

llov S. Lee 

Ocean Economics and Technolog% Office 

United Nations
 

The need for integrated land and ocean resources development
 

One of the most promising developments ii,the United
 
Nations Law of the Sea Conference appears to he that of
 
codifying into treat\ law, the seaward expansion of' coastal
 
states' sovereignt% and jurisdiction. By this, would be. the
 
recognition in law of a coastal state's right to establish
 
a 12 mile territorial sea plus a 188 mile exclusiv, economic 
zone. Three pertinent questions ma' be- raLsed: how big an
 
ocean area will a coastal state gain, what resources will
 
there be, and how to mnanage the. area and resources.
 

While not all coastal states will he in a position to 
acquire a 200 mile ocean area hecause ot" dif'ferert geographical 
locations, a majority of' the 120 or so coastal states will 
gain large areas many times bigger than their respective land 
territories. Table I indicates th, areas that will be gained 
bN the respective coastal states. L/ 
The size of' a coastal state's ocean arEa is determined by such 
factors as the length of its coastline, geographical location 
(e. g. facing open ocean or enclosed seas), number and 
distribution of islands, and houndar% delimitations with
 
adjacent or opposite states. Thus, for example, although 
Zaire is the largest state in Africa 0O5,06; square miles), 
it has only MO square autical mi les ocoroinic zone because 
of its very short coastline. Equatorial Giinea has, on the 
other hand, an economic zone (82,6(o0 square nautical miles) 
seven times the size of its land territories (10,812 square 
miles) even though the land area is comparativel, smaller. 
Countri es bordering the enclosed or .ini ,-eicl asd seas such 
as lomania and ilIgaria (Black Sea), Sweden (the Baltic Sea) 
and Yugoslavia (the Adriatic Sea) hav,, comparatively speaking, 
smaller ocean areas thai some L.atiin Amercan countrien. bordering 
open seas (e. g. Chile, Brazil and Ecuador). Indonesia and tihe 
Philippines have large oceao areas partl% because of their 
geograplical location aild part. hecanise of the inutmher and 
distributioair of islands. '[he oceanic countrieis such as Tloiga, 
Fiji and New Zealaird gatn the largest oceani arvas when the 

H/th itiformati[nfl is hased on a p lrlicatrol of th, l ffict, of 
tilr Geographer of the. Urnite.( States. Se lInt.er'ni ita al louiirar, 
Stud\, Series A, Limits ii the Sea T'hioretical Areal 
Allocations o Se;ihed to Coastal States, "o. 'i. August 1q72 
Issued b\ the Geographer. 

.77" -71 !-7-!° 
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size of their land territories are considered. Of the top 15
states who stand to gain the largest oceanic space, eight are
developing countries (Indonesia, Brazil, Mexico, Chile, India,
the Philippines, Portugal and Madagascar).
 
The wealth of an ocean area depends on the existence of
living and mineral resources, which are not 
evenly distributed
throughout the 
ocean. For example, with the exception of the
highly migratory or anadromous species, the richest living
resources of the 
sea are 
to be found in the shallow shelves
 or bank areas 
of the world (e. g. the Canadian Atlantic or
North Sea banks) and those areas where upwelling of currents
carrying vital plankton to 
sustain living aquatic resources
(e. g. the anchovy fishery off the 
coast of Peru). Over 90 per
cent of the total volume of the world commercial catch is
estimated as being taken within 200 miles of land. I/ 
A large
part of this catch is not by the coastal states themselves,
but by distant-water fishing countries, such as 
Japan, the
U.S.S.R., Poland, Spain, South Korea, Thailand, Romania,
Federal Republic of Germany and the United States. Japan,
for example, hervests as much as 45 per cent of its total
catch within 200 miles of other foreign states. The recognition
of resource jurisdiction of the coastal states will provide an
opportunity for them to institute meaningful management pro­grammes of their own. There 
are great potentials for countries
such as 
Mexico, Brazil, Argentina and Indonesia in view of
their extensive offshore living resourcs.
 
Just as living resources 
are unevenly distributed, off­shore minerals also tend to concentrate in specific areas.
Countries bordering the Persian Gulf, the North Sea, part
of the Aegean, the South China and East China Seas and the
Indonesia continental shelves 
are among .he richest areas for
hydrocarbons. The Gulf of Mexico, Canadiav Arctic Archipelago
water, areas of Brazil adjacent to the Delta ,f 
 "=ezn, aned
 areas of Venezuela adjacent to 
the Delta of Orinoco are
presently considered particularly promising regions forail
 

and gas.
 
Although the distribution of wealth may 
be uneven, this
200 mile zone under nationaljurisdictjons will 
cover as a
whole practically all known and presently exploitable mineral
 

resources, all of 
the world's proven reserves of offshore
hydorcarbons, and most 
of those having potential economic
value in the next several decades. _/ These resources include
all 
offshore sand and gravel deposits, calcium carbonate,
placer deposits of tin, gold, platinum, rutile and ilmenite,
some phosporite deposits, and metalliferous sediments and
 
brines in the Red Sea.
Since this 200 mile zone 
covers part of the 
deep ocean basin,
there 
is potential for conercial mining of manganese nodule
particularly around small volcanic islands and archipelagos

and the area 
off the west coast 
of North and South America.
 

/ FAO 
1975 Yearbook of Fishery Statistics
 
"/
'Economic significance in terms of sea-bed mineral resources,
of the various limits proposed for national jurisdiction" report
of the Secretary-G(eneral, A/AC.138/87. 4 Jun.O 
 h -- q, ?
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The gain in ocean areas also provides an additional
 
criterion for the assessment of a country's development
 
potential. It is now meaningful to assess a state in terms
 
of its combined land and oceanic area and resources. National
 
economic planning and development will have to include not
 
only land resources but also marine resources. The last
 
column of Table I gives some indication of the results when
 
the land and oceasi areas are added together. Mexico, Chile,
 
Indonesia, Malaysia, and Tonga, for example, advance their
 
rank considerably when compared with their ranking in land.
 
Australia and New Zealand now possess an even more important
 
place because of their ocean areas.
 

The most important question posed is how to manage the
 
land and marine resources in an integrated manner so as to
 
obtain the maximum benefit. Coastal area and resource manage­
ment seems to provide a bridge between the traditional land
 
use and the new zeal for ocean development.
 

Coastal area is that part where the land, sea and air
 
meet 
and where they interact with each other, influencing tie
 
whole environment. Biologically rich and aesthetically
 
pleasing, this area contains the vast majority of our
 
population, possesses some of the high-grade agricultural
 
land, accounts for the lion's share of our tourist trade,
 
and is the growth pole of our expanding economic activity.
 
The importance of coastal area is even greater when it is
 
viewed in the context of integrated development of land and
 
ocean resource. Coastal area becomeu the focal point of land
 
and ocean activities. The traditional land use, town and
 
country planning focus primarily on land problems, A truly
 
integrated management would need to deal with not only the
 
uses and problems of the land, but also those involved in
 
the use of submerged land and waters, maintenance of marine
 
resources and the interactions between land and ocean uses.
 
The objectives of such a management are: to provide a system
 
which will allow conscious and informed choices among develop­
ment alternatives of the coastal ares and its resources, and
 
permit proper planning so as to maintain the quality of the
 
coastal area in order to ensure both sound utilization of its
 
resources and enjoyment of 
its amenities. The management will
 
bring together the development and preservation of land and
 
marine resou'ces into a focused and integrated mechanism,
 
based upon planning, supported in turn by research. As a
 
result of such kind of management, the utilization of coastal
 
resources takes i.o consideration the complex factors involved
 
in the coastal area so that long-term, broad-based values are
 
not imprudently sacrificed for short-term benefits.
 

The extended sovereignty or jurisdiction of the coastal
 
states will necessitate the adoption and implementation of
 
many and different measures. Some of the coastal states will
 
need to establish new limits for the territorial sea, economic
 
zone and continental shelf, and to determine boundaries with
 
their neighbours. This will not be an easy task. Information
 
indicates that, as of today, many coastal states parties to
 
the 1958 Geneva Conventions have not yet even delimited mutual
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territorial 
sea boundaries. Few offshore boundary agreements
exist in the North Sqa, the Persian Gulf, and the waters
adjacent to Indonesia where valuable petroleum deposits are
known to exist. 1/ The delimitations pertaining to the
continental shelf are 
almost nonexistent since they are
gena-ally further seaward. While 
this might have been the
result of a number of political difficulties and/or the
limited acceptance over the Geneva Conventions, one 
must 	not
under-estimate the 
technical complexities involved. Now that
the new limits are 
even 	further seaward and the areas included
are far greater than before, the 
tasks become correspondingly
 
more 	difficult.
 

A coaptal 
state may also need to make laws and regulations
in respect of safety of navigation, marine traffic, protection
of navigational aids, cables and pipelines, artificial islands,
preservation of the marine environment, prevention of pollution,
scientific research, hydrographic surveys, and control of
customs, and immigration. Where necessary, sea lanes and
traffic separation schemes may also be needed for regulating
the passage of oil 
tankera, and ships carrying nuclear or
other dangerous substances. While these 
laws 	and regulations
may already exist, they must be 
re-examined in the light 
of
the extended jurisdictions, particularly from the point of

view of their enforcement.
 

Measures and requirements relating to resource management
are probably needed most. 
With 	regard to living resources, the
coastal state will 
have 	to determine, inter alia, the total
allowable catch without depleting tile 
stocksan-d its capacity
to harvest. Other states may have access 
to the surplus cnly
in pursuance of such terms 
arid conditions as may be required

by the coastal state concerned.

This 	active requirement of the 
coastal state with respect 
to
fisheries ia 
due partly to the consideration of world need
for protein and pertly to the 
demand of 
tile distant-water

fishing states which can no 
longer fish in 
those waters where
they 	have previoutl, depended. The need 
for management of
living resources is 
therefore of paramount importance for most
states. Some coastal 
states will need to deal with such matters
as licensing of fishermen, 
fishing vessels and equipment,

species and 
quota which may be caught, seasons and 
areas of
fishing, type, 
size arid fishing gears that may be used,
information requir.d of fishing vessels, 
training of personnel,

transfer of technology, enforcement procedure and methods,

and conservation of living 
resources.
 

As to mineral resources, the coastal state does not have
the obligation under international 
law to allow other states
to explore or exploit its 
resources 
if it decides not to.
 

I/ See Alexander and Hodgson, "Tile Impact of the 200 mile
Economic Zone 
on the Law of 
the Sea" 
12 San Diego Law Review,
April 1975. No. 3 pp. 569-597, 
and U.N. Legislative Series 
on
National Legislation and Treaties Relating to 
the Territorial
 
Sea, 	the Contiguous Zone, the 
Continental Shelf, the High Seas
and the Fishing and Conservation of the Living Resources cf the

Sea. 
United Nations Publinm 
 -. 10'7&
 



Important issues regarding mineral resources include such
 
matters as the identification of resources, accessability of
 
exploration data, methods of exploitation, and other related
 
problems (such as the environmental impact of exploitation
 
and beneficiation). Each of these very broad items is composed
 
of a wide spectrum of problems, each deserving careful
 
consideration.
 

Legislative approaches
 

The Ocean Economics and Technology Office recently made
 
a survey of the legislative measures taken in forty countries.
 
A number of conclusions deriving from thii survey may be
 
mentioned here in the hope that they might prove useful in
 
any consideration for future action.
 

There is a scarcity of special legislation in this
 
regard. In most countries, the coastal area in not considered
 
as a separate entity for purpose of planning or development.
 
The planning of the coastal area remains, on the whole, under
 
the laws governing land uses and town and country planning.
 
Fewer countries have adopted a comprehensive approach to deal
 
with the area and its resources. There exists, however.
 
specific lawn or regulations dealing with such problems as
 
waste disposal, zoning, toris, pollution or coastal erosion.
 
As for resource management legislation, it must be recognized
 
that the development and utilization of coastal resources
 
have only quite recently assumed importance. Consequently,
 
management of coastal resources exists in only a few countries
 
and where it does exist it in mostly with respect to some
 
aspects of fisheries and oil exploitation. Greater effort
 
in this area is still needed.
 

Up to present, in those countries where coastal area
 
and resource planning or management exists, such planning
 
or management is usually with reference to a narrow strip
 
along the shoreline and coastal waters. This is the case,
 
for exampln, in Cyprus (within 50 metres of the high water
 
marks), Mauritius (from the coral reef to the shoreline of
 
high water marks within one kilometre), Sri Lanka (the strip
 
lying between a distance of three metres landwards and two
 
kilonetres seawards from the mean lea level) and Togo (from
 
the high tide within the landwards area of 100 metres). The 
United States :id Norway are probably the exceptions, where
 
a pragmatic approach is adopted. In the United States, the
 
zone extends seawards to the outer limit of its territorial
 
sen and landwards from the shorelines only to the extent
 
necessary to control shorelands, the use of which have a
 
direct and significant impact on the coastal waters. In
 
Norway, shorclands include all land areas where the sea and
 
shoreline retain their importance for the location of vacation 
and tourist development. For the purpose of offective manage­
ment and planning and in view of recent trend in the seaward 
extension of coastal states' jurisdiction, a re-examination
 
of' some of the existing delimitation of coastal management
 
might be necessary.
 

In order to permit effective management and to take into
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account any significant impact 
on the shorelands and waters
of economic activity in the coastal zone, 
the landward and
seaward limits of 
a coastal management area should be
sufficiently broad. The size of a given management area
should be delineated in the 
light of such factors as the
nature of the activity, distance and locality of activ-ities
from shore, depth of water of the activity area and the
physical and other impact of the proposed activity on 
other
related activities. The management area needed for oil
exploitation on the continental shelf would be presumably
larger than, for example, that for nearshore dredging of
sand and gravels. But 
nature of the activity should not be
the only criterion. One must also consider the 
environmental
effects which may be determined 
by various physical conditions
(e. g. currents, soil, etc.), 
and the destinies of the raw
materials produced. Whether they are 
intended for export,
inland refining, or 
for internal consumption would also
influence the seaward and landward limits. Effective planning
and management demand broad consideration and a flexible
 
approach.
 

A common and salient feature of most of the special
legislations in the 
United States and Europe is 
environmental
in outlook. Their primary concern 
appears to be 
the protection
of the 
coast. Take the United States 1972 
Coastal Zone Manage­ment Act 
for example. This Act represents perhaps the most
comprehensive legislation of its 
kind. Its 
basic objective
is to provide Federa! 
financial assistance and incentives for
the coastal staten to study, develop and implement coastal
management progranne3. I/ 
The requirements of the Act
to focus on the process ^nd it 
seem
 

leaves the substance of the
management progranmmn 
 to the states to define. But the state
programmen must 
b- corinitted to 
the management of the coastal
area on 
a coordinated and comprehensive basis. The Act 
deals
with the process of developing a programme through the
establishment of various elements which a state must examine
in structuring its coastal 
zone management programme. These
elements include the determination 
of permissible uaes
priority of uses, and

the types of manpower and programmes
required, the identification 
of areas requiring special
attention, and the coordination among the agencies and units
of government at 
all levels with responsibilities for, and
 concerns 
with the coastal arer.
 

At preseht, about 20 of the 
30 coastal states have
introduced substantive coastal 
zone management programmes
and legislation in 
a response 
to the 1972 Act. These pro­grammes and legislatijn are 
shaped in the 
light of their
perceived needs 
and 
the geogrephical characteristics of the
different states. 
On the Atlantic side, much attention has
been focused on protecting wetlands because of their
 

1/ For an analytical treatment of 
the process of programmes
development 
on the 
basis of the Coastal Zone Management Act
of 1972, see 
Armstrong, Bissell, Davenport, Goodman, Hershuman
and Sorenses, Coastal Zone Management: 
the Process of Programme
Devolopment 1974, 
Coastal Zone Management Institute.
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tremendous value to coastal fisheries and other estuarine
 

life and the danger to such estuarine areas from dredging
 

and filling projects and other coastal developments. The
 

Gulf coast states have concentrated on methods of allocation
 

of exploitation rights for their estusrine resources, and
 

have only begun to implement protective measures as effects
 

of overdevelopment have begun to threaten their uoastal
 

resources. In the Great Lakes area, shoreland management
 

programes have been instituted, primarily in response to
 

pressure on their inland lakes. On the Pacific coast, the
 

emphasis has been placed largely on regulating the use of
 

beach areas.
 

The legislation adopted in the United States in this
 

regard may be classified under the following main categories:
 

coastal zone management, comprehensive planning, site location
 

and power plant siting, shoreland zoning, beach access, wet­

lands protection, oil shipment, and heavy industry develop­

ment. 1/ As to the administrativ machinery, the solutions
 

adopted vary very greatly ranging from a total administrative
 

reorganization, creating a single state agency having com­

prehensive jurisdiction, to interagency groups.
 

An analysis of the U.S. legislations suggested that a
 

ajci"motivation was to provide protection for the natural
 

environment and scenic values. 2! 
 Thus about 14 states
 

wished to protect wildlife and fishery, 12 states to preserve
 

protect coastal eco-syatem, 11 states to enhance aesthetics,
 

9 states to protect water resources and to conserve soil
 

resources; 12 states, have laws to regulate coastal growth
 

and development the coastal zone and much of this control is
 

required for environmental protection. While this may be true,
 

one must not ignore the different approaches and emphasia
 

given by the coastal states in the United States. Five
 

distinctive approaches may be identified:
 

or 


(a) Comprehensive planning: About 15 coastal states
 

have completed or are undertaking major studies of their
 

coastal resources and on methods of 
their effictive utilization.
 

The results of the studies have been or will be used in the
 

sequential development of a comprehensive management plan and
 

an administrative mechanism to implement it. The planning pro­

grammes vary in their basic premises and differ in scope and
 

sophintication.
 
(b) Functional approach: Washington and thode Island, on
 

the other hand, established a functional manageient mechanism,
 

which is equipped to deal wfith pressing developmental problems
 

revealed by a quick inventory or survey. The activities are
 

guided by a general statement of management philosophy and
 

these programmes and legislation,
L' For a detailed analysis of 


see Bradley and Armstrong, A description and analysis of
 

and shoreland management programmes in the United
coastal zone 

States, University of Michigan, Technical Peport No. 20,
 

March 1972.
 

?/ See Zwicky and Clark, "Environmental Project Motivation in
 

Coastal Zone Land Use Legislation", Coastal Zone Management
 

Journal, 1973. No. 1 pp. 103-108.
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a loose and flexible set 
of long-range objectives. The pro­
grammes are designed primarily to give direct and immediate
administrative action, and to avoid an extended pre-planning
 
period.


(c) Temporary moratorium: Some states under strong
developmental pressure, e. g. California, Delaware, Oregon,
and Texas, have introduced legislation which declared a
general 
or selective moratorium on development within a
defined coastal or offshore strip during a planning period
short-term development and thereby establish a more favour­
able climate for long-range planning.


(d) Land zoning: 
Some of the Great Lakes states, e. g.
Wisconsin and Michigan, have chosen to encourage their
county governments under the loose supervision of the state,
to regulate coastal development through traditional single­use 
land zoning. The counties have been given a specified
period to 
establish zones for certain permissible uses in a
 
narrow coastal strip.


(e) Expanded 2'esponsibility: Some other states 
(. g.
New York and NarylL'd) chose to 
expand the responsibilities

of the existing adm:'nistrative organs to include coastal
planning and, to a lesser degree, management functions. They
hoped thereby to avoid the normal frictions created by the
establishment of a new bureaucracy within the existing
administrative structure. The state of Hawaii took a similar
approach. It had already instituted a state-wide land-use
control programme and after further investigation, it was
decided to introduce in addition a coastal zone programme
which covered such problems as shoreline set-back, beach
 access, marine management, and protection of 
uatural areas.
 

The diferent approaches adopted in the United States
are illustrations of 
some of the basic methods which could
be used by countries with similar geographical location and
 
administrative set-up.
 

In Europe, the 
issue of coastal area and resource manage­ment has 
an overtone of coastal protection, though the
ultimate goal is 
to ensure both enjoyment of its amenities

and sound utilization of its resources. 1/ 
On the whole,
there does not exist any coastal management programme on a
comprehensive basis, comparable to that of the U.S. Coastal
Management Act of 1972. Several European countries (e. g. the
United Kingdom, France, Ireland, Sweden, Belgium and Italy)

have conducted general studies and instituted programmes
either covering their entire coast or aimed at the 
solution
of certain problems (e. g. tourism, use of water, or
pollution). The 
measures taken in Evrope may conviniently be

grouped into three categories.
 

The first category of measures 
is the adapts ,ion for

coastal area of the town and country planning regulations.
 
L/ In 1973, the Committee of Minister of the Council of Europe

adopted a resolution on the protection of the coastline in
which it recommended that the governments of the member states
base their policies on the protective measures set 
out therein.
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This is similar to the Great Lakes states approach. _/ The
 
techniques used include: the establishment of building or
 
non-building zones; the designation of protected zones in
 
which planning schemes are subject to particular regulations;
 
the imposition of building p ihibitions or the acquisition
 
of land as methods for controlling urban development in
 

coastal areas; the incorporation of the communication network
 
an part of the general planning; the designation of location
 
for industrial complexes; and the establishment of special
 
regulations for tourism (e. g. public access, camping etc.).
 

The second category of measures relates to the conserva­
tion of nature and historical reserves. Special legislation
 
has been introduced in various countries for the protection
 
of marine flora and fauna in general by the creation of parks
 
or reserves, natural, historical and archaeological sites,
 
and certain species of birds. There are laws a-.d regulations
 
regarding maritime hunting, coastal fishing, for the protec­
tion of forests and dunes, and with respect to certain
 

engineering works (e. g. building dikes), extraction of sand
 
and gravel, drilling for minerals, nearshore or on the
 
continental shelf, and for the preservation of the wetlands
 
and coastal marahlands.
 

The third category of measures taken for the protection
 
of coast in Europe relates to pollution control. There is
 
general legislation prohibiting dumping of harmful substances
 

into the sea, and arranging for regular inspection of the
 
state of the marine environment and of authorized operations
 
and discharges. Specific laws also exist to deal with
 
particular types of pollution problem: e. g. bacterial or
 
chemical pollution, noise, mosquitoes and waste.
 

Apart from the United States and Europe, a number of
 
countries have recently undertaken special measures regarding
 
coastal area and resources development. It is instructive to
 
note the guidelines recently estebliahed in Scotland for the
 
use of the planning authorities in dealing with demand on the
 
coastal areas for oil and gas exploitation. The basic
 
principle is that exploitation can only take place in those
 
areas designated for that purpose. This is to avoid a scatter
 
of Industrial development, to permit full use of existing
 
labour, housing and public services, and to ensure the
 

possibility of diversification so as to cushion any subsequent
 
decline. These guidelines appear to be established on the
 
basis of economic, physical and environmental considerations.
 
The guidelines set out various criteria for establishing
 
preferred zones for development or conservation. The preferred
 
development zones are: those areas able to be expanded without
 
incurring the risk of reverse economic or social decline;
 
having some flat land on the coast and in the hinterland able
 
to absorb major development; possessing suitable ports and
 
harbours with some potential for developing the dockside land;
 

or areas where environmental recovery and rejuvenation are
 
feasible. The preferred conservation zones are: those places
 
vulnerable to development because of their scientific,
 

L/ See supra (d).
 



434
 

ecological or scenic features; sections of the coastline
 
where an existing or proposed use (e. g. bathing) would be
 
incompatible with major oil and gas development; areas of
 
coast containing small scale communities where expansion
 
might cause serious economic and social problems. Develop­
ments are also excluded from the tourist and recreation
 
areas, and areas of the coast with towns and villages whose
 
historic characters should be protected. These criteria can
 
be usefully considered countries who may need to establish
 
guidelines for dealing with demand for development on the
 
coastal areas.
 

In Israel. in response to the need to preserve the
 
coast and antiquities, to cont-..! davelopment, and to ensure
 
public access to the seashore, to Outline Scheme covering
 
an area of 300 square km along the coastal strips was
 
established. The Outline Scheme is binding on all authorities
 
and bodies whose activities are in any way connected with
 
physical planning of those coastal strips, so as to ensure
 
that the development of the coast would be consistent with
 
the directives of the national pllaning bodies, and to
 
prevent haphazard decisions based on local considerations
 
only. While some of the techniques used are based on tra­
ditional town and country planning, the scheme is instructive
 
in its overall approach.
 

The whole coast is demarcated into various areas
 
according to their existing and proposed uses: e. g.,
 
residential areas, semi-urban residential areas, central
 
business districts, villages and cemetaries. Different
 
conditions are laid down for each of these categories.
 
Speical areas are assigned for national parks, nature
 
reserves, afforestation, bathing beaches, coastal reserves,
 
hotels, tourism, nports centres, mineral water resorts,
 
jetties, antiquities and archaeological sites. In addition,
 
some areas were designated for communication or for factories
 
or workshops (i. c. industrial zone), engineering plants,
 
power stations, salt plants, reclamation, and agriculture.
 

In Norway, the coasts area is treated as a separate
 
planning entity only for recreational purpose. The shorelin"
 
uses, including development of tourism and recreation, are
 
governed by the Shore and Mountain Planning Act of 1971.
 
There is a general bnn on any construction within 100 metres 
of the coastline. Within this zone, no construction could 
take place without an approved plan. Certain laws and 
regulations are alno applicable to coastal areas regarding 
such aspects as free access to the beaches (the 1957 Open Air 
Recreational Act), site location for power plants and in­
dustries or coastal environment protection (e. g. Weter 
Pollution Act 1970, Natural Conservation Act 1970, and the 
Neighbour Act of 1961). 

The Ministry of the Environment is responsible at the
 
national level for the making of environmental protection
 
policy, the establishment of guidelines for pollution
 
control, physical planning, natural conservation and
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recreation. The Ministry is advised in this regard by various
 
expert groups such as the State Pollution Control Authority,
 
the State Council for Open Air Activities and the State
 
Counsil for the Conservation of Nature. It is expected that
 
gradually the counties will take over some of the re­
sponsibilities now administered by the Ministry to ensure
 
effective implementation at the local level. In other words,
 
the planning ic at the national level whereas the
 
implementation is aimed at the local level
 

A coastal conservation law in Sri Lanka has been
 
approved by th National State Assembly in 1976. The intro­
duction of this legislation was in response to the need to
 
combat coastal erosion, particularly along the couth-west
 
coast where several miles were lost because of cea erosion.
 
hbile coastal erosion in Sri Lanka forms part of the natural
 
process because of the tilting of the island, the situation
 
is seriously aggravated by sand and coral mining and by the
 
construction of outlets for drainage. The pollution of
 
coastal waters by human and other wastes degrades water
 
quality and seriously affects the growth of natural reefs.
 
A new division under the Ministry of Shipping, Aviation and
 

Tourism is being organized for the planning and development
 
of the coastal area and for the effective implementation of
 

the proposed legislation.
 

A draft law for the management and development of the
 
Togolese coastal zone is being considered in connection with
 

the five-year plan. This proposal deals with the development
 

aspects of the coastal zone in the light of Togo's coastal
 
needs and problems, for example, roads, coastal highways,
 
erosion (particularly near Lom), tourism, the creation of
 
urban zones for petroleum industries and the preservation of
 

forest and agriculture. To ensure recreation and public
 
access, protection zones will be established along the coastal
 

line within an area of 100 metres and along the major river
 

mouths, lakes, ponds, and lagoons.
 

While the problems confronting the island states, e. g.,
 

Singapore, Mauritius and Bahamas, may not be all that
 
different, certain characteristics need to be considered.
 
In Singapore, for example, the coastal area is not treated,
 
for geographical and economic reasons, as a separate planning
 
entity but constitutes an integral pert of national planning
 
due to th considerable proportion of the total area occupied
 
by the coastal area. Various laws are applicable to the
 
coastal activities as well as to the state as a whole. The
 
Planning Act and the State Land Act (sand and gravel extrac­

tion), for example, apply to the whole country, including the
 
coast; the Foreshore Act and the Prevention of Pollution of
 

the Sea Act are primarily designed to regulate coastal
 
activities. Because Singapore is surrounded by the sea, and
 
the interior of the country interacts intensively with the
 
sea, the increasing pressure on the land resources has
 
forced national planners to look to the coastal area for new
 

possibilities. The reconciliation of the varied anI sometimes
 
conflicting requirements of important coastal activities
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such as port development, recreation, 
fisheries and the
 
preservation of the 
ecological balance is 
one of the

challenges faced by 
the Government. Major land reclamations
 
are carried out 
in the main island for the development of
 not only port works but 
for such other activities as airports,

highways, industrial 
sites, housing complex, parks, mariners
and other recreational facilities. 
Reclamation has also been
 
carried 
out around offshore island and 
the reefs. Because

of the limited coastal areas 
which must be given to the

priority uses, some of 
the recreational 
areas have to be
 
reduced. Offshore islands 
are being developed for public

recreation purposes.
 

The coastal ar-a of Mauritius is regarded for physical

planning purpose, as 
both a separate entity and 
as a part of

national planning. The coast 
is dealt with 
as an entity in
respect to recreation, tourism, natural 
reserves, and seaside

residential development. 
But for housing development,

sanitation, water supply and 
education, the problems in the

coastal area are regarded as the same as the 
rest of that
country. They are 
therefore considered 
as part of national
 
planning and development.
 
The Town and Planning ordinance is the principal law

governing primarily the reservation of land for roads,
 
transport, communicationa 
and other public utility services.
On the basis of this Ordinance, existing use pattern of the
 
coast 
has been analyzed and proposals for future uses are
being made. There are separate laws 
governing protection of

historical objects, 
building construction, sanitary conditions

and removrl of 
sand. These lawn are applicable to the coast
 
as well an the rent of 
the island. Special regulations also

exist regarding port 
arenas. For example, along Port Louis the

coastal land within the city boundary in asaigned for harbour 
and industrial usmen only.
 

In Bahamas, development plans are being prepared on an
island-by-island basiR, 
treating the coastal area as a
separate planning entity. Oni the basis of a recent land
 
resource survey, priorities of 
uses within the coastal area

have been assigned to recreation, touriam, harbours,

residential development, preservation, and conservation.

Zoning orderm are issued to cover 
all areas of outstanding

natural beauty, historical and archaeological sites, scenic

vistas, parks, 
and recreation areas. 
Planning guidelines for

the cnntrol of land use and development which incorporate theclassical treatment of land 
use, have recently been published.

While these guidelines are applicable 
to areas both inland and
shoreland, special 
rules are established for the coastal 
area.

Thus, for example, 
the maximum height of building for some

of the 
beach areas in 73 feet as opposed to 45 feet for the

city area, whereas in the city area 
the limit is set by

distance (e. g. 15 to 
30 feet). The setback requirement for
building in the coastal area 
is not fixed by limit but by

requiring "a view of 
the sea", whereas in the city, the

limit is set by distance (from 15 
to 30 feet) from the street.
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Conclusion
 

There is a need for an integrated approach to the
 
utilization of land and sea resources. The management of the
 
coastal area and its resources represents a valid approach
 
to the problems involved. It is still a new approach and
 
further refinement is required. This can beat be achieved by
 
an exchange of knowledge and collective thinking. Thus far,
 
few countries have taken steps in this direction. It might be
 
useful to collect the relevant materials from the various
 
countries, analyse the techniques employed and establish
 
certain guidelines for future action.
 



TABLE 1: 200 MILE ECONOMIC ZONE 

Nation 
Total Land 

Area 
(quare miles) , 

Total Area 

l 

Total Land Area 
and of 200 mile 
(Square nautical) Land 

R A N 
Ocean 

K 
Combined 

AFRICA 
Algeria 

Angola 
919,951 
481,351 

40,ooo 
147,000 

959,951 
628,351 

10 
21 

75 
39 

1 

25 
Benin 43,483 7,900 51,383 95 106 116 
Botswana 222,000 222,000 44 65-
Burundi 10,739 10,739 123 142 
Cameroon 

Central African Republic 

183,568 

241,313 

4,500 188,068 

241,313 

18 

41 

113 68 

63 
Chad 495,752 495,752 19 30 
Congo 132.06 7,200 139,2h6 55 io7 80 
Egypt 386,872 50,600 437,472 28 67 1.0 
Equatorial Guinea 10,832 82,600 93,432 122 54L 99 
Ethiopia 457,142 22,100 479,242 2 93L 32 
Gabon 102,317 62,300 164,617 67 62 72 
Gambia 4,003 5,700 9,703 135 112 11.5 
Ghana 92,100 63,600 155,700 72 61 75 
Guinea 94,925 20,700 125,625 T0 9 4 85 
Ivory Coast 124,503 30,500 155,003 59 80 76 
Kenya 224,960 34,100 259,360 13 79 58 
Lesotho 11,716 11,716 120 139 
Liberia 

Libya, 
43,000 

679,536 
67,000 

98,600 
110,000 

778,136 

97 

15 

59 

49 

90 

18 
Madagascar 230,035 376,800 606,835 42 15 26 
Malavi 45,747 45,747 93 - 120 



Total Area Total Land Area 

:Natio. Ara of 2C;3 mile and of 200-=ile 

(SqUr,: !.tiles) (Sq. nautical miles) (square nautical) Land Ocean Combiat 

AF;?CA (Cor.t'd.) 

Mali :. ,673 464.873 23 35 

Mauritania 419,229 45,000 464,229 27 71 36 
Maritius 787 315,003 345,787 112" 17 L8 

Morocco 171,953 61,103 253,053 51 55 60 

Mozambique 3D3,073 163,903 466,973 34 -32 34 

Namibia 31b,261 1h5,903 464,161 33 40 37 

Niger 469,2:6 489.206 20 31 

Nif-cria 356,699 61,500, 418,199 30 63 441 

Rhodesia 153.333 150,333 53 77 

Rwanda 10,169 10,169 125 1L.1L 

Senegal 76,12 60,000 136,124 78 6 82 

Sierra Leone 27,925 45.-O3 73,325 109 72 il 

Somalia 246,155 228,300 474,455 4O 28 33. 

South Africa 471,619 296,500 765,319 22 21 19 

Sudan 967,4.91 26,700 994,191 9 87 13 

Swaziland 6,705 6,705 131 146 

T a.n z.n i a 363,E20 65,130 423,920 29 60 -4h2 

Togo 21,653 300 22,153 112 121 131 

Tuncsia 63,378. 25,000 88,378 81 88 10.O 

Uganda 91,134 91,134 75 103 

Upper Volta 105,669 105,869 64 92 

Zaire 905,063 300 905,363 .1 122, 17 

Zambia 290,724 290,724 36.5 



Nation 
Total Land 

trea 
(Square miles) 

Total Area 
of 200 mile 

(Sq. nautical miles) 

Tots! Land Area 
and of 200-mile 
(square nautical)

cobined Land 

R A N K 

Ocean Cobned 

LMERICA, NORTH AND CENT-RAL 
Bahamas 

Barbados 

Belize 

Berauda 

Canada 

Costa Rica 

Cuba 

Dominique 

Dominican Republic 

El Salvador 

Grenada 

Guatemala 

Haiti 

Honduras 

Jamaica 

Mexico 

Netherlands Antilles 

Nicaragua 

Panama 

Trinidad and Tobago 
United States 

4,404 

166 

8,666 

20.59 

3,851,809 

19,653 

44,218 

290 

18,704 

8,260 

133 

42,042 

10,714 

43,277 

4,411 

761,601 

317 

57,143 

28,753 

1,980 
3,628,150 

221,400 

43,800 

9,000 

123,000 

1,370,000 

75,500 

105,830 

5,800 

78,400 

26,800 

28,900 

46,8oo 

58,600 

86,800 

831,500 

46,600 

89,400 

2?,400 

2,222,000 

225,804 

48,966 

17,866 

123,020.59 

5,221,809 

95,153 

150,018 

6,090 

97,104 

35,060 

133 

70,942 

57,514 

101,877 

91,211 

1,593,101 

317 

103,743 

118,153 

24,380 

5,850,150 

133 

148 

126 

154 

2 

113 

94 

144 

115 

127 

149 

99 

12. 

96 

132 

13 

143 

87 

108 

139 

4 

27 

68 

lo4 

43 

5 

5T 

46 

111 

56 

86 

83 

69 

65 

53 

9 

70 

52 

91 

1 

64 

119 

134 

86 

3 
98 

78 

147 
9T 

126 

153 

112 
113 

95 

102 

9 
152 

93 

88 

130 

2 



Nation 


A.Y'!] T CA, SOUT7'M 

Argentina 


Bolivia 


Brazil 


Chile 


Colombia 


Ecuador 


Guyana 


Paraguay 


Peru 


Surinam 


Uruguay 


Venezuela 


ASIA
 

Afghanistan 


Bahrain 

Bangladesh 


Bhutan 


Brunei 


Surma 


China, P9C 


Cyprus 


India 


Indonia 


Total LwndotlLn 
Area 


(Square miles) 


1,072,067 


424,162 


3,266,470 


286,396 


455,355 


105,685 


53,000 


157.047 


496,222 


-63,251 


68,548 


352,143 


251,000 


231 


55,126 


19,305 


2,226 


261,759 


3,691,502 


3,572 


1,229,737 


735,268 

Total Land Area 
Total AreaToaLndAetaAraand of 200-nile 
of 200 mile 

(Sq. nautical miles) (square nautical)
combined
 

339,500 1,411,56T 


424,162 


924,000 4,210,470 


667,300 953,696 


175,900 631,255 


338,000 443,685 


38,000 121,000 


157,047 


229,4OO 725,622 


29,500 92,751 


34,800 103,348 


106,100 458,243 


251,000 

1,500 1,731 

22,400 77,526 

19,305 

2,600 4,826 

148,6O 410,389 


281,000 3,972,502 

29,000 32,572 


5.37,600 1,817,337 


1,577,330 2,312,568 


Land 

8 

26 


5 

37 


25 


65 

76 


52 


18 

85 


82 


31 


39 


148 


88 
114 


138 

38 


3 


137 


7 

l 


R A N K 

Oceaa 

18 


8 

10 

30 


19 


76 


26 
- 81 

78 


45 


119 


90 


118 

37 
22 


82 

12 


3. 


Combined 

11
 

43
 

5 
15
 

24
 

39
 

87 
74
 

20
 
100
 

9h 

38
 

61
 

149
 

109
 

133 

148 

45
 
6
 

12T 

8 

7 



Tota! Ld Total Area iota!.Land Area 
Nation Aea of 200 =ile and of 200 'ile 
 R A :1K 

(Square miles) (scuare (square nautical)Combined

nautical niles) combined
 

ASIA (Cont'd.)
 

Iran 


Iraq 


Israel 


Japan 


Jordan 


Kampuchea, Democratic 


Korea, Dem. People's Republic of 


Korea, Republic of 


Kuwait 


Lao People' Democratic Republic 


Lebanon 

Malaysia 


Maldives 


Mongolia 


epal 


Oman 


Pakistan 


Philippines 

Qatar 


Saudi Arabia 


Singapore 


Sri Lanka 


Syria 

636,363 


172,000 


7,992 


14I3,574 


37,297 


70,000 


46,768 


38,031 


7,780 


91,428 


4,015 

128,328 


115 


604,247 


4,362 


82,000 


342,750 


115,707 

4,000 

873,000 


225 


25,322 


71,498 


L5,400 


2CO 


6,60 


1,126,000 


200 


16,200 


37,800 


101,600 


3,500 


6,600 

138,700 


279,700 


163,800 


92,900 


551,400 

7,000 


54,300 


100 


150,900 


3,000 


681,763 


172,200 


ih,792 


1,269,57h 


37,297 


86,200 


84,568 


139,631 


11,280 


91,428 


10,615 

267,028 


279,815 


604,247 


54,362 


245,800 


435,650 


667,107 

11,000 

927,300 


325 


176,222 


74,498 


16 


50 


128 


54 


103 


81 


92 


102 


129 

74 


134 

57 

151 


17 


89 


7 


32 

62 

136 

12 


147 


111 


80 


71 


123 


109 


7 


124 


98 


77 


47 


115 

110 

41 


23 


33 


51 


13 
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INTERACTIONS AN!D CONFLICTS IN COASTAL AREAS 

Lawrence Neuman
 
Ocean Economics and Technology Office
 

United Nations 

Introduction
 
I-Ian sea as a means to reach beyond his own
has been drawn to the 

land. Starting with rafts and oared craft, he progressed to sails to 
develop commerce rlong trade routes influenced by ocean surface currents 
and prevailing winds. Each development created others as the growth in 
shipping produced an increased need for protected ports and harbours 
making natural harbours such as estuaries and bays centres for trade. 
Many of these natural harbours were also productive areas for both 
agriculture and nearshore fishing and they became focal points for 
human settlement. 

The sea also presented certain dangers for coastal dwellers for
 
erosion, storms and tides threatened their homes and the fertile lands 
which had been claimed from the sea by drainage and diking. The
 
opportunities and dangers presented by the sea continue to increase 
today as population growth has accelerated in coastal areas which have 
had to absorb wastes of all kinds while providing transportation, food,
 
recreation and mineral resources.
 

'lhe development of coastal areas takes place for a great variety 
of purposes, with ports and harbours, industry, fishing, mineral 
exploitation, tourism and recreation among the more important. 

The problems in developed coastal areas are often those of over­
coming existing conflicts or readily apparent environmental degradation,
 
while in developing countries they may be those of preventing such 
occurrences in the future. It should be noted, however, that even in 
coastal areas which are non-industrialized and thinly-populated, the 
discharge of relatively small quantities of non-treated sewage may cause 
serious, although quite local, beach pollution even in a relatively
 
undeveloped area. It is very often true that the pollution in developing
 
countries is caused not be development but by the lack of development. 

In addition, many developing countries have certain coastal strips 
which are growth centres subject to the same kinds ot environmental 
degradation and conflicting uses that are more normally associated with 
areas in the irore highly industrialized countries. The opposite 
situation also exists, for undeveloped coastal areas are present in 
countries known for the most intense use and abuse of their shorelines. 
Therefore, it is not appropriate to speak solely of developing countries 
or developed countries but of the stage of development of specific 
coastal areas. 

The opportunities presented by coastal area development cannot be 
fully realized unless adequate preparations have been undertaken. Too 
often the growth of coastal areas has proceeded in haphazard stages 
because activities were pursued independently and without regard for 
their interactions or their impact on the environment. The record of 
contaminated shellfish beds, polluted waters and conflicting demands 
on a linited strip of shoreline testifies to the inadequac, of planning 
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activities in isolation without consideration of or understanding for the 
larger systems of which local ores form a part. 
Nature of' Interactions in the Coastal Area
 

There is little doubt that the multiple uses of coastal areas inter­
act to varying degrees because of the limited nature of' coastal space and 
the lack of clear boundaries in the water areas. What is not clear is
that these interactions are inherently conflicting and mutually exclusive. 
It is probable that many negative interactions or conflicts result from
 
inadequate planning or lack of environmental safeguards. It is the 
intention of this paper to discuss this proposition and in so doing under­
line the importance of sound planning which crosses traditional sectoral 
boundari,,s. 

i,1ast engineering activities should take place without serious 
interar:tions because they involve factors which are moreall or less man­
made and susceptible to administrative control, although human error or 
unforeseen natural hazards may cause accidents. Where biological phenomena 
are involved, there are a larger number of poorly known and unalterable
 
factors, such as oceanographic conditions, biological cycles and water
 
chemistryv. The consequences of adverse activity 1'requently are not
 
irriediattly apparent or occur in another region far 
from the source of
offense, and when the damage is noticed it is difficult to trace the 
cause and effect a cure.
 

In general, the elements which 
 constitute conflicts are: environmental 
degradation by activity adversely affects another;one which spatial
interference between activities over wide areas, at precise points or 
at certain such factors as ftimes; social the disruption traditional
 
activities or changes in the original character of the area.
 

Another conflict arises from the overlapping of intragovernmental
responsibilities in coastal planning because government departments are 
usually organized on a functional basis with few horizontal linkages
between them. Such a government structure faces a jurisdictional
ambiguity at the shoreline and conflicts are possible at all levels of 
government. Problems of jurisdiction in the case of oil pollution off
the coast may arise between ministries of fisheries, internal affairs, 
external affairs, tourism and transport and a co-ordinated approach is 
required. 

The impacts of the exploitation of offshore petroleum on the 
adjacent regions is of great interest now with activities underway in 
over eighty countries. The study of the problems must include not only
environmeutal concerns but a wide variety of economic and social 
concerns as well. In order to evaluate the effects of a given development 
a comprehensive approach must be taken which includes existing activities,
both land-based and offshore, traditional attitudes of the population most 
directly affected, government structure and possible inter-governmental 
rivalry, economic benefits, and environmental quality.

The issues are highly site specific and national priorities,
activities and goals must be taken into account ir order to best carry

out a programme which will be well received by the government and 
supported by the people. In order to avoid or reduce conflicts with 
other on-going activities, it will be necessary to take advantage of 
existing facilities and information and to collect basic data over a 
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broad spectrum of concerns where gaps exist. However, it must be stressed 

that lack of data can never be an excuse for not taking action to assess 

what may be critical problems and take corrective measures. 
It must he emphasized that conflicts are not inevitable nor is
 

intervention always necessary to prevent them. In principle, potential
 
and with 

the environment. It is one of the purposes of thin seminar to discuss 

the variety of interactions which can arise between different uses of the 

sea and to suggest how proper planning and munagernt, basic understanding 

of coastal processes and activities, and good practice and regulation can 

minimize the possible conflicts and environrentnl degiradation. 

It is possible thit most activities which create pollution can be re­

designed or 

conflicts exist between and within nearly every rmarine activity 

altered to reduce the effects but how nerioun one tar~icilar 

type may be, whether the technolopy for abation is rivailable, vjl ! whether 

the degree of abatement achieved is worth the cost are questions to be 

examined in each instance. If oil pollution is cdjingaerinp fi 'in : :,id 

the cost of preventive or clern-up measures is greater than the rev,,ue 

from the fishinF, there may be no economic incentive for pollution nte­

ent. 
.lny statements lave been made nn tables published atout the natura 

and degree of conflict between specific coustal activities. Althotwh 

such suiaries and matrix tabulations my be conceptually useful, they 

are not of practical value for ;ptanning purposes. T!v grent majority of 

conflicts n.-e likely to take place in localized rareas of intensive use 

such as estuaries, straits and enclose tbodies of wter and the degree of 

interaction may depend upon a variety of conditions unique to the area. 

For example, the ability of the environment to assimilate wasItes is referred 

to as the "carrying capacity" jad may be highly variable, thus changinF 

what could be a severe conflict into a minor one. In addition, time factors, 

such as seasonal use of spawnin rounds, may drastically alter the impact 

of such operations as dredging upon fiuhe.ies. 

Having dwelt on the negative , pect of interactions in the coastal 

area, the positive aspects should nw be rrientioned. 'ihe no'ion of 
"complerentarities" implies not only that conflicts can be reduced but 

that in certain instance3, opportunities exist for mutually beneficial 

interaction. As the wasteful practices of industrialized societies are 

re-exa:mined and as the growth rate of activities increases throughout the 

world, ways of recycling and more efficiently usinr natural resources are 

being, developed. !he nroperly trented wastes of one process may be a 

vaiuable resource to another and the incorporation of ouch principles into 

development schemes m,: create the kind of symbiotic relationship which 

allows mn to live in and use his environment efficiently Fnd compatibly. 

Other forr= of co-c Prati ve venturen may remain untaopel unless co­

ordination and infomraation exco:;uile are snstst.teu across traditional 

disciplinary boundaries. 
:Pcolorical fnd Coast1t Area :'¢yte. t .:3 - Aa AnajoI 

Since the great variety of coastal area activitiet; and resources 

r.ikes an encyclopedic treatmnt of the subject not only difficult but 

not very i.cful, we shall introduce a different approach. t.n analoti' 

or mietaphor will be constructed between tne dynami,! interactions within 

natural ecological systems and the interactions which take place in 
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coastal areas. This conceptual model may allow us to put some orderthe complexity of interrelations possible and 
into 

give 	us an insight into 
ways of managing them.
 

Interactions and interdependence are essential within natural eco­systems in order that they can develop stability while never being static.There is much to be learned from these relations for our own planning ofcoastal area development. The activity levels of a 	natural ecosystem'sindividual constituents may fluctuate considerably but the dynamicequilibrium or "balance of nature" is due to the fact that the ecosystem
maintains its existence by matched opposition of processes and by regulatory
mechanisms which react to protect these processes from disruptions. Wouldthat 	man's systems would work the same way!

It is suggested that in ways analogous to those in which each animal
or plant species performs specific functions and occupies specific habitats
thus establishing an "ecological niche", each coastal activity has certain
objectives and space requirements. The variability of the environment
influences the growth and success of the organism and the 
same is true of
the success of a coastaJ activity as it makes the best use of the resources
 

available.
 
Interactions within an ecological community are composed of a
multitude of two-species encounters and the simplest type of com unityinteraction is 
a chain reaction. 
 On land, cats eat rats, rats attack
beehives, bees polinate flowers and produce honey. 
Thus, the population
of wild flowers, and the price of honey, is partly dependent on the
population of cats. 
 In the sea, food chains are complex and removals,
additions or changes in the environment of a species will cause reverber­ations, large or small, beneficial or harmful, throughout the system. In
coastal areas the interrelations may be more subtle, but the loss of amajor fishing area or the closing of an international strait could have

reverberations on a global scale. 
Organisms make use of their environmental resources and it is thepurpose of development to utilize natural resources to benefit man.Although "unspoiled" natural areareas themselves a resource, the purposeof coastal area planning is not preservation for its own sake. However,
when 	 development affects the resource base to the extent that the "value"of the coastal area is diminished, then the coat of environmental pro­tection must be included in the cost-benefit analysis.
Let us 
examine the different categories of species interactions innatural systems which may be analogs for the types of interactions whichcan occur in man's activity. 
In general, seven major categories are
applicable to which we have added some special cases.

1) Necutralism
 

2) Competition
 
3) Anensalism
 
4) Parasitism
 
5) Commensalis
 
6) Proto-cooperation
 
7) Mutualism
 
S ecial Cases
 
8) Hestrictivism (including Protectivism)

9) Destructivism (including Suicidism)
 

10) Omissionism.
 



1. :eutralism - little or no interaction 

Natural Example: coral reefs and sperm whales. 

Activities 	at a low level of intensity may still affect one another
 

Even within one category of
especially in cases where pollution occurs. 


activity, such as recreation, conflicting interests, among,water skiers,
 

sailors, swirmers and scuba divers could pose probler.ms if the areas in
 

qtkestion are not zoned and regulated. On the other hand, just as two 
in the sameplants can nuccessfully live side by side with their roots 

soil and two animals, such as crabs and flaturmn, can cu-exist, different 

activities can take place without interaction ever, in closecoastal 
proximity. 
Coastal area ExEMples 

-- New Koland region,i) 	 Rereational boating anid commercial fisihing
boatin., sail co.-nnrci tlU.S.A. Recreational both 	 and power, and fishing 

activity have ta.en place in '.lse proximity in terms, of harbour and 

vessel support facilities but little interference has occurred,. Proper 

training in the operation of Hnasure craft is essential in maint!6:ling 

this 	co-operation. The presence of increased numbers of tourists rntyin 
I; thefact 	indirectly anist the corkr-rcial fisheries by local increvie, 

demand for fresh fish and shellfish. 

ii) Plans have been annonced for the laying of exposed oil pip!o.inc from 

a single buoy rloring to shor -,ver 26( meters of cobblestones in the 

lorth Sea. if clearly ilerkcd, then no mLnchorinfs should occur in the area 
may be far

and therefore no fracturing. Thin transfer of oil b,"tanker 

less liable to cause pollution th.un transport by tanker. 
the same2. 	Competition - interaction:; in which each agent requires 

limited quantity such as snpace or land 

iatural Exlae: two predator:; in the sau: coral reef. 

This 	 is the most cosmon and most seriois interaction for it threatens 

competing, activities as well a5 the envirhrnment supporting
the viability of 

not have enoug'h to
them. Two predators competinr for the name prey 'sty 


.pace within which the huhting takes place is

sustain themselves and if the 

not 1 :ssiblc. iraetition may also exist between
limited, relocation may be i


mnn and nature as in the exploitation 
of betch sand needed for both man's 

cement and natural beach crnintennce.
 
out that the worst enemies of
Just as entoralocistr htvh pointed 

other socirl insects and the greatest enemien of men
social insects. are 

within the specific coastal 
are other rn, the preatest co:i., tition 	exists 

-

area activity itself. Overish;ij, ifl.n such exal"iPle and is representative 

of a we- will disc:uss in a later section.,3elf-dentructive phenunen,, w:.icn 

It in it gencral rule that :oi:pet tion will eitner lead to the 
to fit a

elimination, of one species or ". te auipt tion of one of then 


new niche. The degree to wic:j '-ur.uaactivities are adaptable to changes
 

in their ways of opcrating say well determine the capacity of a coastal
 

areai for multiple i:sewhich is -.enerally considered the most efficient
 

wa to uoe the available resources. Many industrial operations along the
 

noise and offensive

coast constitute a visual blidit to which is added 

itween man's desire for unspoiled space and
oinolors. .lurh a conflict 


may be inevitable and require a separation rather than an
development 

integration of uses.
 

http:probler.ms
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Man may also find himself in competition with nature as he seeks toexploit coastal resources. The dredging of sand and gravel for construction 
purposes may interfere with natural beach processes and availability of
sand in quantities needed to maintain the current beach profile. In one area a coastal road has been rebuilt three times in the last five years,

while within one km upeurrent of the erosional 
site twenty or ure trucks
and bulldozers eagerly take away the sand necessary to preserve the beach 
and the road. 
Coastal Area Examples: I am sure that each participant can supply his own 
examples in addition to those below:
 
i) Kenya - Hotel 
 versus village development versus traditional fish land 
areas. 
ii) Italy - Overcrowding in restricted areas by settlements for residence,
production and infrastructure causing congestion and over-exploitation of 
resources.
 
iii) Ireland - Conflict between agricultural uses and urban expansion on one 
hand and recreational development on the other.

iv) Venezuela - Population 
 pressure leading to overcrowding of recreational 
beaches and consequent expansion leading to the destruction of mangrove

swamps by disposal of untreated waste water 
 and physical encroachment with
resu2tant loss of plant and animal life and possible increased erosion of the 
coast.
 
v) Sri Lanka - Trincomalee is a deep natural harbour with an entrance
 
channel over 203 meters deep. Creation of an oil port with tanker berths

might conflict with the development of a series of beaches ideal for hotel
 
resort development. Priorities 
 should be net before large investments in

either or both directions are made.
 
3. Amensalism - an interdction i:, which the growth of one agent is 

inhibited while the 
second is unaffected.
 
Natural Example: The habitat of small barnacles on rocky coasts is

reduced by large barnacles although the latter seem 
unaffected.
 

The analog of this interaction in the coastal 
 area frequently resultsfrom activities which alter the marine environment such as dumping of solid
 
waste, damming of streams and 
 rivers, drainage of agricultural land, which
 
may all affect coastal fisheries and water quality in general. Such actions
 
cause marine pollution although 
 they may have little direct contact withthe area they affect. Such activities may also have international implica­
tion because of their long-range effects. 
In addition, the unrestricted
 
development of an activity which grows beyond its original working area or more generally disrupts the environment for other uses qualifies for this 
category. 
New entries into the coastal area may also find themselves
 
restricted by activities which interfere with them, sometimes unnecessarily
simply because no prior planning for compatibility was done since no true 
competition exists.
 
Coastal Area Examples:

i) Estuaries and lagoons are areas of major conflicts of interest between
fisheries and industry which favour them as 
sites for development because 
of sheltered harbours and easy disposal of wastes into the sea. Fishery
value must be judged not only on the basis of established fisheries but on
other factors such as the presence of nursery or breeding grounds and the 
future potential of the area.
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ii) Tourism and recreation may conflict with industrial uses if they are
 

not regulated with regard to disposal of wastes. Reduction or amenities
 

is a significant form of pollution even though its economic value may be 

difficult to estimate. Cities may grow and prosper because of industry 

and shipping but too many naturally attractive recreational areas have 

been damaged by disposal of domestic sewage and raw industrial waste, run­

orf trom agricultural land and clearing and filling of mangrove swamps and 

wetlands. 
i. 	 Parasitism - an interaction in which one agent obtains benefits from
 

the substance or food supply of another known as a host, usually
 

without oingnso tar as to cause their demise. 

11atural Examople: Fish are often afflicted by parasites and parasites 

which attack man have been identified as a particular form of pollution. 

Coastal Area Example: 
Competition for the limited supply of fish is well known. Because 

of the long migrations of some fisih, this interaction can occur at great 

distances ind after appreciable intervals o time. 

i) One serious dispute in 19(0 involved tie Atlantic salmon. Salmon­

producing courtries who had invested in breeding aind conservation 

measures argued that other countries were reaping the benefit by fishing 

for salmon on the hih seas, Similar instances might arise in coastal 

inlets and at estuary entrances when fish raised upstream enter coastal 

waters to be caught by fishernien uninvolved in the aquaculture. 

5. 	 Commensalism - an interaction in which one agent benefits from an 

unaffected host. 
latural. -Example-: Several species of fish, clams, worms and crabs live 

in the burrows of larre soea worms and shrimp. They gain shelter and 

often eat their host's excess food or waste products, but do not neem 

to atfect their benefactors. 

In the coastal area, man's waste products are, in certain instances, 
o po!ssible benefit to certain forms of life in the sea. In addition, 
eortain improvements in onshore or offshore installation such as break­

waters or navigationnl aids may assist users other than those for whom 

or hy whom they were built. fly regulating different activities authorities 
mry eusure that some benefit is derived from it user ot coastal resources. 

In this cne, the price for environmental safeguards or other measures 

leaves the "host" somewhat affected. 
CrurstJal Area lxamples: 

i) 1lest released to rivers, estuaries and coastal waters from indunstty 

and powerplants is classified (t;iP-A.UI' V/10, Annex IV, October 1973) as 

an important pollutant but it hs also been noted that it may have 

bon-ficial uses in aquaculture and ariculture. Thermal additions may 

ncelerate growth of fish and shellfish especially (luring winter months. 

In 1975, an experiment to determine whether fish can be raised in heated 

water used to cool coal-fired generating plants was successfully completed 

in 'low Jersoy, U.S.A. Over 2,000 shrimp were reported to have had n 

0,) per cent survival rate tifter one year and over 5,000 rainbow trout 

grew to conimercilly marketable size after five months. However, it should 

to noted that fish living in heated waters may stiffer large-scale 

mortality in winter if the source of the effluent is forced to suspend 

operations.
 

http:t;iP-A.UI
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ii) Water hyacinth is a common sub-tropical floating weed with longtrailing roots that han long been considered a nuisance because it clogswaterways. '17he plant has, however, been found to absorb many potentiallydangerous materials the water.in Scientists are now experimenting withbeds of the plant in order to produce a natural filtration syntem forreducing pollutants, including industrial metnlr such an cadmium, mercuryand lend, as well as hazardoils chemicals.

iii) A rather controversial 
 exraiple is tie so-called rtificial reefeffect of such offshore structures as oil pIlatforms. Although it hasbeen argued by industry that platforms form a protective environrv'ntconducive to greater productivity it is probable that only small-scalesport fishermen can take full advantage of the concentration of lifethere. In toaddition pipelines and other senbel instal lations, large­size debris .lettironned from the platforms imperil the trawIs ofconmercial fi.hertren neeking; to fish close to the platforms. Finally,the reef effect probably does not create new fish stocks or enlargeexisting ones but only cau!ses a local relistribttion of existing stocks.Thus, for com"rcial trawlers, frilling platforms nay have a decidedly


negative impact.

d. Pr_to-_cooration - an interaction that is ravourable to both agents.

t~ural Jxa~m,)]: Crahs often carry coelenterates on their backs and
move them from one rich feeding ground to another. In turn, the crabs
benefit from the caroufilge and protective stinigers of their gu1ents.:owever, not all crabs and coelenterates tire mututally cooperative.
This relationship different cormonsalinmis from because bothparties benefit, nlthourh both courld survive without it. These inter­uctions present the opportueities for outiml benefit. and for turning
Conflicts into complirientarities that effectivx regional coastal 
 area


planning snould recornize.
 
Cons trl Area Exam les:i) . -ny -area-s of the world there are conflicts between the desireto maintain and preserve wild-natural environments and the desire toexpand and develop. In heavily populated coastal areas man-inducedchanres mrkv have fgreatent effects on ecological communities an less
land remain; with each new encroachment on natural areas. At the 
name
time the need to dispose of ever increasing waster requires additional
disposal sites in addition 
to those land. I'heon desirability of lo­catinig such facilities as airports, 
 power renerating plants, oiltranshiiment, stornge and refinery facilities and waste treatment
 
plants in areas rernte 
 from urban areas mny present an opportunityuse the increasing toamount of solid wastes and dredghe spoil asconstruction materials shallowin water, nearhore inner-continental
shelf, man-male i.lands. Such practices would also conserve sanl
and r.ravel resources for other hirgh-volume needs such as rhorelinenourishment and protection w11as as construction nggrerate.ii) In guoait on the Caspian 'Tea in the U.E.E.2., a nei purification
plant is reported to be able to deal with some 200,000 m per lay ofeffluent from chemical works and oil refineries, yielding, pnlymers andoil residues which can be burnt, providing methane to be fed into the 
city heating system. 
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the early phanes of development, economic considerationsiii) 	 Durin, 
for 

may result in the inntrllation of a combined system of drainage 
a muchboth surface water and newage. Such mixing of sewage with 

larer volume of storm water may sometimes be beneficial, when no 

the sewage, by greatly increasing its dilution.treatment is given to 

Water separation to effect water treatment may, however, be made more 

difficult and costly by thin arrangement. 

7. 	 l utualism - an interaction thnt in both beneficial and necessary 
to both; agentn. 

onr own bodies milliona of bacteria live in
Tiatural Examlie: Within 

for food
the .di,;estive tract. 'Thene orrnnismn depend on their host 


but, in retun aid in the digestive procens and are necesnary for our
 

survival.
 
Coastal Area xal1s:
 

1) Tourinm and recreation in the 
coantal area require, in addition 
roand acceis,to a 	 favournble climate, clean becmhes, clear water, good 

and a good fresh­
cheap land of low agricultural potential for housing, 

water qupply. Themse cities which grow rnd prosper becaune of tourism 

thus proper wante treat­
munt maintain the clenn beaches and water and 

disposal in beneficial and essential. Desalination in another 
ment 	 and 

coastal waters, and may be necessaryactivity, also require- high quality 

for growing popuinltion:l in many arid regions.
 
may not only benefit from prerervation of


ii ) Creation of marine park; 


natural areas but encoi,rne 
other forms of environmental protection, thus 

other of men's activities.againat dentruction from 
artinnnal and small-ncale

ensurin, their presence 
noted, under nitral interactions, 

the local
iii) 	 As 
cormercial fisheries ray benefit from tourists eaper to sample 


catch. In none nrea-i the tourist ;:pulation may be ensential for the
 

snirvival of these finthermen.
 
SEeveral interactions 
do rot fit into the categories dircunned 

nature's limitations
above mainly because mar nosaetim,s surpannes both 


nn,lhis own. 
 To maintain the analog structure we have followed, let us 

a few interactions not normally encountered in
continue the scheme with 

nature. 
ngent keeps another

5. 	 letrietivinin - m interaction in which one 


frm r-ini, an area or exploitig a resource although it cannot uno
 

it. 
alnm lc: qpecies, notably predators, entablish a territorymany 

although be competitors.and try to keep other species iout tlcy may not 


Connstnl Area Exampli:
 
access to

1) Private ownership along coastal strips bar denied 


parts of the world. Althourh zones below the
 
legitinate unern in many 

hij
1 water mark may be excluided from private ownership, private lands
 

and roads adjacent to the shore may, in practice, keep others out. In
 

blocked public bench a,-ccepss han been called the tiot common 

conflict. 
ii) Protectivinm - a special cane of rentrictivism where all or nearly 

all uersnmay be excluded from an area in order to preserve it because 

'envan, 

or because it contains npawning or nursery grounds 


unique physical or ecological netting.
 
areas which permit; limited access but no
 

it is fragile 	
or a 

iii) Conservation of coastal 

of marine parks or delineation andi study


development includes creation 

of an archaelogical site.
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. estructivsq ­ an intervention harmful to both agents which can 
be caused by the, action of one or both. 
Suicidism - a special case of self-destructivism,


latural-Ex Lemmings'- heading to sea to be drowned.

Coastal Area Exanples:


In terms of environmental degradationl 
 many of man's activitiesdestroy the resource base upon which his society has developed.largest percentage of marine pollution is derived from land-based 
The 

sources and some pollutants have a global impact because of their
persistence and wide distribution.

i) Access to lagoons 
across sand spits 

han been opened by building channela on canalsor coral barriers. rhe temperature and salinity ofthe la.oon are changed by this action and thin alone has in manyinstances adversely affected such fisheries activities within thelagon as shrimping. In addition, the increased shippingproblems of traffic may createcontrol and pollution. The need for access to thesea many outweigch the loss of certain resources or activities, but thecost must be wcighed versus the benefit. (It bar been suggested thatin certain instances, the opening of
from the sea 

a lagtoon to increased circulationcan cause increased circulation and 
of 

improve the production
an otherwise stagnant body of water.)ii) Tourists 1 , rawn to a coastal area by attractive coral reefs mayhelp destroy this valuable resource by taking hov, souvenir coral. Inareas where coral reefs (live or dead) help protect the coastmarine erosion, mining of 

from
the coral may aggravate the erosion.iii) Erosion along many coasts has become more serious because of man'salteration of the coast such as construction of outlets for drainagepurposes, dredging of river mouths and estuari--a, construction of damsor installation of badly sited groins, Jetties and breakwaters. Miningof sand and heavy metals from the coast rany cause losses to theenvironment comparable to the value of the resource. This economicvalue should be introduced into the cost-benefit equation that determinesthe feasibility of the operation. Where possible, the amount of heavy
metal sands extracted 
 from the coast should be replenished by suitable

beach sands such an from lagoons.iv) Improperly located sewage outfalls and insufficient treatmentthe effluent may ofemperil recreational beaches or create health hazardsby contaminating productive shellfish beds.10. Omissionism - an internetion not effected by any agent which would

have been of benefit to both.
 

ilat.1ural Exaple: None
 
Corastal Area Examples:

'The number of examples in great because each time an activity isplanned from a narrow perspective whichof does not include conniderationits impacts and interaction in the coastal environment as a whole,nn omission has occurred and an opportunity has been lost.i) The siting of facilities toll, onshore and offshore requires aknowled e of not only the basicphysical characteristics of the area, includingcimate, winds, precipitation, storm frequency and temperature,
oean_ojra.P, including, currents,transport and bottom wave heights nd directions, sedimentcontours; and geomrpmrho.q!, including topography,land forms and soil types, but also the concerns of the local communities 
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and special conditions such as archaeological sites and traditional 
activities.
 

a) Hotels plaed without knowledge of waves and currents which 
may be in locations where beaches are exposed to direct wave attack
 
making swimming during certain seasons extremely dangerous. Even in 
apparently protected areas, rip currents can create dangerous conditions 
for the average swimmer. It is advisable that resort developers under­
take studies of wave and current conditions to analyze their strength,
 
direction and location as well as their variability in order to identify
 
areas along the beach where swimming is relatively safe. Subsequent
 
corrective measures such as the installation of breakwaters or groins
 
is costly and would probably spoil the natural setting which made the
 
location in question so attractive for resort development in the first 
place.
 

b) Siting of sewage outfalls and dumping locations requires not
 
only surface current information but bottom current strength and
 
direction as well. Knowledge of fish spawning and nursery grounds is 
also essential to avoid impacts.
 

c) Beach protection and replenishment efforts ray actually
 
exacerbate critical conditions if the studies are not carried out over
 
all seasonal conditions and a-l imortant influences on littoral
 
transport are not examined.
 
ii) Human activities are closely linked to the sea through shallow 
bodies of water such as estuaries and bays and through wetlands. The
 
filling-in of these wetlands has impacts on fish and other animals for 
they are extremely productive and frequently are the only unsettled 
regions in urban areas. Humn activities have also polluted many areas 
because tidal flushing was thourfht to be much faster and more effective 
than is actually true. 
iii) A survey of the plastic materials accumulating on a private beach 
in Rhode island, U.S.A. , indicated that the plastic pollutants were 
mainly a long-product of recrentional activities within the immediate 
area and not household,industriaLl or ariculturai refuse. Thus, the 
users of the beach were actinr to t:o.stroy their own resources, thus 
committing seaside suicide.
 
Summay 

It is hoped that the analo "¢ cr me.taphor we have constructed has 
served tus a stimulus to seeinw tie complexity of possible interactions 
between activities and ir:pacts 1nor the environment. :he point must be 
emphasized that n:sessments of .tevelopment ir:plications must be made 
before activities begin. A thoroug:h understandinr of plhysical, chemical 
and biological processes in the corSatl rea is essential but a knowledge 
of the other present und future users of coastal space must also ue 
available. However, the lac' of tsta atout environmental conditions 
cannot be an excuse for not tainr actions to usues tre i,act of 
development on the coasta sret. 

The recornition of riuetal lre,ts as system!= suhi, ect t.) many 
natural and nan-produced in;,uto Jennls an interted approach from all 
those currently dependent upon the.- ind those rlannirnu to o.ploit ther. 
in the future. The plannint" of comnstail fres develor[ment must recognize 
the limited nature of the resources and space available end should begin 
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with decisions regarding the primary purposes (e.g. industry, ports and 
harbours, fishing, tourism and recreation, conservation, etc.) for which 
particular areas are to be used. Multiple use will depend upon the
 
capacity of the environment to support multiple activities and upon 
communication, cooperation and coordi..ation between the many diverse 
interests active in the coastal area. 
Conclusions 

.1o Feneral statement can be made about the degree of positive or 
negative interaction likely to tak- plave between activities in the 
coastal area, but the over-all growth rate of all activities will increase 
toe frequencie,; with whicn interactions occur. Localized zones of 
intensive uie are most suflect to conflicts whose p.bability increases 
with mtiltiple u:ie of such confined areas arc estir: :i, straits and semi­
enclosed seras. 

Althouh most cofltiots are likely to be concentrated in localized 
zones of intensive use, the dit.semination in the ocenn of small aun~mts 
of biologically harmful !;i;bstancer c n hitve iid,-ranfging and persistent 
effects. 

A rational approach to probleti5 in c'iutfl area development will 
require information g-atherinw,and interpretation followed by analysis and 
planning on a iroad interdiuciplianry basis. Die to the variation of 
local and regional factors a. ell as the neied for considering the sea 
at; fn ecological entity, there are good reasons to approach coastal area 
development and manapement at many levels: local, national, regional 
and global. 
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COASTAL MA'P'ING FIfu.M SAfEi.LifrE \ITi'I:o.ws 

Karl-Hein, Syekielda 

Gesellachaft Oiir Kernenerg verlwertung 
in Schiffbau und Schiffahrt mbil. 

Geethacht, Federal lfitpublic of Germany 

Introduction and review
 

The development of sensors flown on satellites for the 
detection of notural resources has progressed rapidly during
 
the last years and results gathered by orbiting satellites
 
reached an increasingly large users communit%. Earlv e-xperi­
mental flights of instruments, such as those carried on tile-
Nimbus satellites, demonstrated the high potential of'
 
remotely sensed data from spacecraft. For example, specific 
applications were demonstrated for the detection of cold up­
welled waters in regions where a potential for the develop­
ment of fisheries exists.
 

Due to the low ground resolutioni of previous satellite
 
data, only large-scale phenomena, such as flooding, areas of
 
vegetation and ice conditions could be investigated. This
 
changed, however, as soon as the ground resolution increased.
 
The Nimbus satellites, for instance, had a ground resolution 
of about 500 metres for the Advanced Vidicon Camera System
 
(AVCS) while the High Resolution Infrared Radiomt:ter could
 
only detect objects greater than 11 ki. The more recent Earth 
Resources Technology Satellites (I;ITS) (now called LANISAT) 
are able to detect targets on the ground with a size of about 

100 metres.
 

Table I summarizes the most recent sensors which have a
 
potential to gather data which are of interest to the coastal
 
area and offshore region. Some of these are still in an
 

experimental stage and are flown on aircraft. However, with
 
the launching of Nimbus G and Seasat-A, carrying a coastal
 
zone colour scanner (CZCS) and a scanning multi-channel
 
microwave radiometer, environmental data will be monitored
 
for the first time from spacecraft altitudes.
 

EUTS had aq its main payload a high resolution Multi­
spectral Scanner Subsystem ("lSS) and a three-camera ffeturi 
beam Vidicon Camera System (11V) which provided repetitive 
acquisition of multispectral data from surface characteristics 
of thle earth. During th. LiUIS-I mission, onl a few UIl camera 
images were obtained ht-cause of the electronic interfernces 
between the MSS and the lfBV. hat means that most of the 
material was monitored b% the MSS. The MISS used aii oscillating 
mirror to continuotisi1 scan the field in four spectral bands 
(0.5 - 0.6 urn, 0.6 - 0.7 n, ().7 - 0i.; lam and 0.8 - 1.1 ittm) 
while spacecraft motion provided the long-track progression. 
Data were transmittvd aIs Lhe% ere acquired (real time) it' 
the spacecraft was in th,, vicaii t of a .round-receiving 
site. Alternately. at remotl% located gites, the datn were 
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Table 1: Sensors of OceanoGraphic Interest
 
kafter Apel, 1q75)
 

AP• V SEN0h,-'E WAVELENGTH OR 
FREQUENCY SPACECRAFT i SPATIAL RESOLUTICN 

SR Scannin- iormeter Visible & 

Thermal iR NOAA 1-4 1 7 km 

Very 
_ 
R a d 

__ 

Hi,.m e 
_ 

iesoiu~ion 
-ter 

Visible 
Thermal 

& 
IR NOAA 1-4 1 km 

VS i s.it1e T Infrared 
_ Scannini Radiometer Visible &Thermal IR GOES ___-_7 km 

AV1;RR Advanced Very H1igh
R ._tesol .ioR.adi 

Visible 
Thermal IR 

Visible and 

Reflected 

TIROS-N 

ERTS/Landsat 

I 
1 km 

70 m 

7__ii
oa . 

Scanner 
:n 10orlchannels, 

h aVisible,Reflected, Nimbus-G 600 m 

ESMR ESMR~~~~~~~~Electronically Scanned I Thermal JR _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Microwave Radiometer 19 GHz Nimbus-5 15 km 

SMMR Scanning Yultichannel 
Microwave Radiometer 5 channels Nimbus-5, Seasa;-A15 ­ 140 m 

Alt. Short Pulse Altimeter 13.9 GHz Skylab, GEOS-3Seasat-A 2 km 
Scatt. Radar Wind Scatterometer 13.4 GHz Skylab, Seasat-A 25 km 

SAR Synthetic Aperture Radar 1.4 GHz Seasat-A 25 i 
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recorded on two wideband video tape recorders with a recor­
ding capacity of 10 min utes each anid pl~a-ed back over a 

ground-receiving -4tation at a later time. 

E TS was placed into a near-polar orkitt at an altitude 

of about 19O nautical milt-, and completed 11forbits per dav 

with a coverage of the, total varth murf'ce every' 18 daIs. 
Typical ERTS daily' ground trace s shown in Figure 1. 

Figure 1: 	 Typical ERTS daily ground trace
 
(daylight passes only)
 

t lit Irw 1 1 6 9 60 IIs )o ,204 5 76 in 1inv2 ts ito 16s 111W l2 i 

. . .- -------- - --t-

-2¢- '" FAY----/-PAIS- t .... ORB-IT(RIPE./ 

16515 10 lOS JI__I ~ 303 I O90 10 4 60 156J TITS121 115150 165 IS0 

ll(- fast. icouisitiori. rf onlti. discs pi si ar' data from ail 

orbitingr platlatform aci. litat, especatlll tnt;' mnitori g o:' 
i i 

time dependenlt. I'.atures, srlrul a ilil"ar coastal Prosio . 

changes in vegetat on, currenit patterns, plak:ltoll blooms, 
etc. and a1l 0 hlas tire- advalltage 01 ber ig usffll ill thf, 

exploration ol' natural resource . 
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The application of remote sensing technology to 
environ­mental problems and coastal 
resources was 
studied by Thompson,
et. al. (1973). 
Coastal resources, such as productive salt
marshes, shell 
and sand deposits, timber and water were
evaluated via 
remote sensing (photogranhy and infrared
scanning rmager>). 
impact problems related to highway location,
ire dge spoil placement, industrial and recreational develop­
mpnt were considered in light of data acquired at various seasons. Austrn, et. al. (1973), studied the application ofremute sensing systems in earth resources exploration. Theinforrmation offers the possibility for more efficient planning
and decision-making. 

A synopsis of marlne resources and ocean surveys fros theFirs-i programme was made by Greaves (1973). It was demonatra­ted that sediments arv the most visibli features and can beuised to differenrtate water maosos. In clear water tne bathy­metry can hie itstimated b\ 
using contrast enhancement as wellas a techniqu. callild optical and digital density slicing. 
Wth thi. increasing demand for fresh water, remote sen-Sing will be an important tool for water inventory and waterresources nlivest gations. Land uses related to water resour­ces management cal eastil be identified and mapped using


iUiS-1 data at 
 a scale of 1:250.000 (Salomonson, 1973).Areas inundated iV fiOOdirg call be mapped at the same scale.Th,, Data Collection System (DCS) on ERTS-I collected and re­laved data rapidl enough to have a significant input in ma­ile,,ment nituoton.s. Size limits for 
 bodies to be detected
 
ire i i tite order orf one hectare and rivers as narrow 

.-O metres iridiameter 

as
 
can easily be detected and monitored.

Variations in r'efl..ction are attributable to variations indepth and concentration d:.fferences in suspended matter,

such i as plancton 
and suspended sediments.
 

Mainv other- s tuidio 
 have been rndertaken to demonstratethe appl icabi iitv of satel Ii te data to natural resources 
rlvertoir\ and asse-.sment. Li orc (19'i ), for example, usedI,PS riager. is f or water re-ource-i planning in the Lower.t,kin fla~iin annd dmonsti-atted that spacecraft data are
 
lroviding data li om itrye 
 s which ihove been inaccessible in tilepastt. I nclirde,dis ifrl rlrTation on tirte rechani.Sm of flooding


d aiA Itl, )1 t V ' , ch ! Si 
and
 

t I i I, Vnii.e i i rot ion anti salinity
th. lower rieI to arid I rhir Os ititth, e.tuarine arena. 

iii 
The 

repet it iv. Cut'-ic.. b\stesix l ] tie makes the data particularlyval ua 1)1v i it liI IIe grali I trailnifor-mat ion of charging 
re i: er I at ire 

(G'olotic lI ,tIn Io r) of iPrS- !im ,rg-v over diversegeological t,'rrii l con i to lioe.ipil ied I ii coastal regions.
For Irstatic., V-r 1"r' ICtI maip Ing of t rrers.s of New York State
 
revea Ied lidricks 

1 ,rd srurfi c ci geo logical informati ron( sacseen , et.al 
. 1)7'1 . Suh i nforirati o can also be used 

ii the 4,xp Itoat rir o f Irel -rit s aid pi'trol umr (Sa u ndIrs
 
et. al. 197 ;-


Due to the grounl retso lt 
ion of receunt satellite tech­
nol ogy., living resources such as 
fish schools cannot be 

http:rechani.Sm


directly detected. However, environmental factors, which can
 

be correlated with the appearance of marine resources and
 

which can be monitored from space, provide reliable sources
 

of indirect information. Sharma, et. al. 1171, for instance, 
investigated water and sediment movements and factors con­

trolling the sea mammal distribution.
 

Kemmerer and Benigno (197 ) attempted to relate satellite­
acqaired imagei :es to selected oceanographic parameters. 
Initial results demonstrated that information monitored from 
space might have important fisheries resource assessment 
implications in the is.issippi Sound and adjacent offshore 
waters. In the same analysis, relationships were establish .%i 
between water transparencies, as established from E'S-I data 

and fish availability.
 

An investigation to establish the feasibl1it\ of' using 
data acquired from orbiting satellites to determine the 
distribution and abundance of oceanic gamefish has been 

undertaken by Savastano, et. al. ( 1)711 ). Stevenson and 
Pastula (197J) used data from l. rs-I to examine factors 
affecting living marine resources in the Mississippi Sound. 
Preliminary results indicated a correlation between back­
scattered light and water transparency, changed b\ chloro­
phyll and other materials. This allowed eight empirical 
menhaden distribution models to be constructed taking into 
consideration parameters such as water depth, transparency, 
colour and salinity at the surf Oce, thus demonstrating the 
potential for the management of natural marine resources. 
Maughan and armelstein ( 19741) in relating EIPS-1 data to 
transparency and depth of the water also concluded that 
remotely acquired data can play a role in commercial fisheries. 

Management 

ERTS data were applied to the protection and management 
of' the New Jersey (USA) coastal environment (Yunghans, et. 

al. 1971). It was demonstrated that rapid access to ERTS data 
resulted in the application of' computer compatible tapes 
within 60 hours following the. overpass. This operational 
demonstration of the rapid a~ai labi lIt\ of satellite data 
and subsequent data process g I tin trated the application 
of spacecraft data in, enxironsntntal protf-ction and management 
programmies. i thi i the, programm,. compteri zetd ain Ivsts 
techniques have been used for the recogni tion and morttorign 
of off shore wasite disposal, drill dirtctron anti speed and the 
dispersion rats itt the- %..w York Bi lit aria. For example, the 
density sli rcin from MIPSl'. data was uised to idri tifv the 
intensity level of a t., wa t". 

Verger and Itenathliti t l ' t Ius,-d L.P'.. data to studN the, 
swampy coast of ti nietirn I tout ol I ran.ce Cape (tiIs 
Nes to tihe south of Arcachon. ,%nt assesstirnt i Iof -- I imagery. 
as an aid in land resource planniig, was r#eported h, Keech 

et. al. ( 1)Q74 ). Land use maps wire prepared at a medium-scale 

and some vegetation complaxes coild be' dfinerd witli the space­
craft data. 
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Water 4ualitv
 
From the distribution pattern of particulate matter in
water, conclusions have been drawn concerning the circulation
of water masses in near coastal areas. Magoon, et. 
al. (1973)
concluded that the data from different spectral bands when
used in conjunction with other available data are very usefulfor studying coastal processes and for coastal engineering

planning in the Indian River inlet (Delaware, USA). 
Similar analysis was 
done in near coastal waters in
Alaska where water flow was inferred from the plumeshape ofsuspended material. Differentiation between water masses

also detected I
t was 

in channel . Suspended sediment plumes which
were generated bN the Welland Canal and 
 the Genesee River were idenitilied by Pluhowski (197J). Although the Niagarafliver discharge could not be detected in any of the ERTS-1frames, the river discharge from the 0swego River was identi­
fied 
 after storms but was riot visible during lowflow periodsshowing that high turbiditN levels are created by storm runoff. 

Sediment distribution and coastal processes in Cookinlet, Alaska were investigated by Anderson, et. al. (1973).The coastline configuration was well-defined bandin the rodwhileIn the near infrared band, current patterns were visiblewhich were attributed to di 1'er,.nt concentrations of suspended 
se di menit. 

Oceanic tubliditv and chlorophyll, as inferred from E1RTS-1ohs,,rvations, wer, reported I)\ Curran (1973). Curran compared
surfacte !thilp meas~urement.i of' chlorophyll withconcentration 

the ritios of chaninels 
 If and 5, as obtained from the ERTS-Imulti spectral scanner. It was concluded that the plankton
distribution found with 1JI'TS-1 was comparable to the ship
 
measurements.
 

Upwelling and Currents
 
Nearly 90 per cent of the 
world's fisheries are in nearcoastal wa.ters and in connexion with upwelling ecosystems

(Pyther, 1969). Although only smalla percentage of theworld's oceans are considered upwel]ing regions, they are
 
the major fishirig grounds 
 in the worl(l, off the coasts ofPeru, northwest Africa, Somalia and southwest Africa. 

or. htt,,r nianagemnt of fishing resources, the monitoringof' the urwelling areas with chlorophyli-sensing and measure­ments of additional parameters, such as temperature, to
understand the fluctuations in biomass as a 
 function of timeand space. are a very promising approach. Estimation ofbiomass it ripwliI intg areas, including the dy'namics of envi-on­
mental factors, and th deIter'minti ion of tile time requiredfor chanes to lf,',rct tlih, biornass, a v criteria for evaluating
the potential Ust of' an oceanic region.
 

0i ing and Sz,'kielda 
 (1971) used inf'rared data to demon­
strate thiat the rtspons,, time of current s'stems and apwelling
to the wind field can lit monitored from orbiting platforms(see also Warnecke, et. a. 1971; Szekielda, 1972). This plays 

http:1'er,.nt


an important part tii monitoring fisher. pot,,ittial as welI as­
the management of near coastal processes . Although inld'ividuil 
temperature measurements from space. art. sti l I less accurate 
than the conventional measurements rep,.atd covi.rage of a 
test site with muLtispectral siisors or the application 0l' 

statistical methods leads to more precine data (Shenk anti 
Saloinonson, 1972; Smith, et. at. 1970; Szeki,.Ida, et. al. l974! ). 

From the Eil'rs programme, flow patterns and th, dilrection 
of sediment-loaded surface water could he correlated with tihe 
major current systcms. Maul (19711) used computers aid enhiancf-d 
images to observe the loop current by colonr or sea state 
effects which are associated with the cyclonic boundary. I'he 
observations were in agreement with experimntal measurement. 
In another study, Maul (197j) located the cvclonic edge. of the 
current by surface chlorophyll concentration which contributed 
to the shift in colour from blue to green in the open ocean. 
lie observed that sea state in the current is frequently higher 
than in the surrounding waters which have different reflec­
tance in tile form of whitecaps and foam. 

Upwelling and cold water eddies were investigated It 
Strong, et. al. (1972) with the MA.% environmental satellite. 
Upwelling off Mexico's Pacific coast has been detected and 
cold eddies off Cape Hatteras have been tranke-d as tie- move 
southwest in the Sargasso Sea. leply, et. il. (19;1) dptermined 
distribution and flow of water masses at four depth intervals 
as well as submerged shoals current streamline and the loca­
tion of areas with vertical water motion. 

Satellite Lmagor% was also used by releki, et. al. (197 1 
in tile Gulf of Carpentaria (Australia) to stud% the nearshore 
circulation and demonstrate that sediment disposal can be 
studied and mapped on ia spasonal basis. 'rie author identified 
tile transport dircction for coastal sediment and confirmed a 
hypothesis about the bi-directional nature of non-tidal cur­
rents along the east coast of the Gulf. 

Richardson, et. al. (1971) observed Gulf Stream eddies 
iit the western Sargasso Sea. A cyclonic gulf stream eddy was 
tracked by infrared data and the observations over a time 
period of IlI months indicated that tile edd.% moves southwest­
ward at an average speed of' one mile per da. Strong and 
De ilycke ( )19711) omplo ,,d the vi ible channel onl tihe ,MAA-li 
satellite to observe tile slioreward edge of tile Will*1 Strvan 
from Florida to Cape Hatteras. fh4 visible patteri was dIi 
to an abrupt change iii soa si-rfac, rougliness it a €I-1Ii t ol 

the opposition of waves propagating aigaiiist the flow ot thl. 
Gulf' Stream. 

Fiatutre Class iicatton for Coaest a lN>,pnlig 

rhree basic 4. voi hveoii dlvel(ip,'C forOllll . categzories 
land and water tise ( lohiuisol, trl ogia and Il;lrntle , 19-2 t: 
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Categoli 
 Activity
 

Preservation 
 nto development

Conservation limited development

Development intensive development
 

Accord i ngl, 
 tihe activities in these categories create diffe­rent environments whose parameters can be monitored from space. 
Preservation areas in general are protected regionsecologicallv sensitive f'lora 

where 
and fauna and topographic featu­res such as beaches, marshes and dunes are the main categories.Conservation areas, on the other hand, are characterized byextensive land use. Finally, development zones are not con­sideredi to be environmentally fragile and include: 1) lands
already developed, 2) undeveloped 
 lands vacant for intensivedevelopment, and 3) undeveloped lands withI iml ratji0r1.* some physical 

The sub-categories as well as the priority use in thethree categorized zones are summarized in Table 2. Takinginto account thcy common characteristics of the differentfeatures in the coastal area, three primary levels, namelywater, wetland and land, can be established. A possible fur­ther breakdown in secondary and tertiary levels is indicated 
in Flig. 2. 

Welsblatt (1971) 
 was able 
to detect the primary level
for all three classes with an estimated accuracy exceeding

95 per cent. On the secondary level, computerized classifi­cation for water discriminated turbidity levels and indica­ted major water masses and flow patterns.
 

To detect the 
tertiary level from spacecraft altitudes,
more detailed information on the ground is needed to diffe­rentiate between circulation, turbidity and chlorophyll.
Wetland classes at the secondary hierarchy level occurred witha high degree of repetition. Marsh classification tends toremain spectrally separable from most other classes. Land
fenture detection could 
separate beach features and undiffe­rentiated harrier island vegetation from each other, while
 no attempt 
was made to classify on 
the tertiary level.
 
EPTS imageries were used for the cartographic mapping ofland, at a scale of I to 500,000 by Mocneyhan (1973). The map
was used to complcment existing 
 line maps and to support therevision of existing maps. Objects as small as 100 metres indiameter and linear features as narrow as 15 metres, weredetected. In conjunction with automatic pattern recognition,schematic l and use categories could hbe established. For in­stance, in urban areas three to four different categories 

were mapped.
 
For producing classification of imageries and thematic
maps, digital data from EIRTS are processed using groundobservations during truth

the overpass, Conrod (1973). The procedurecan be handled by contracting the processing, which means thatthe, results may be obtained by personnel who are data usersandi not data processing specialists. Klemas (1973) applied 
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Table 2 

Catepories anti uub-rategor'ieu or zoning for land 
an(] water use in the con, tal xone (after 
Johvison, lbarloga and iNuruey, 197?). 

I'lIII IVA'P101i 

Priority Use
Subcategory 

Source oF potable water 

Class II Waters 
Clans I Waters 


shelrish propagation 
Marine rrass Beds Comercial and sport fish propagation 

Commercial and sport fish prupagationSelected Coastal 1Marsheu 
Selected Coastal Mangroven Comnercial and sport fish propagation 

Gulf and Atlantic Beaches and Dunes Shore erosion protection, recreation 

Estuarine Beaches Shore erosion protection, recreation 
Wilderness Areas 
 Ecoloical protection 
Selected Fresh Water Swamps Ecological protection and flood water storage 
listorical and Archaeological Sites Cultural enhancement 

Other Unique Environmental Features Aesthetic enhancement, recreation 

COIUSEIRVAT' 101 

Subcategory Priority Use 

Class III Waters Fish and wildlife propagation, water-contact 

sports 

Aquatic Preserves Fish and wildlife propagation 
Fish farningAquaculture Leases 


Spoil Islands Aesthetics, recreation
 

Hurricane Flood Zone Priority shoreline use given to activities 
(,Special Shoreline Use ?one) requiring waterFront locations; areas 

behind the shore are recommended for non­
intensive use
 

Itver Flood Plains Non-development (open space, greenbelts. 
timber, ngriculture) 

Aesthetics 

Forestry and Game Ihannawement Areas luinting and timber production 
Scenic Vistau 


WildIife Refupe Wildlife enhancement 
'lierka Recreation 

marginal Lands Open space, greenbelts, grazing, timber
 

DE'VELOITiEIIT 

Subcategory Priority Use 

Class IV Waters Agricultural and industrial water supp.ly 
Class V Waters Navigation, utility and industrial use 
Undeveloped lands Sitable for Development (if needed) 

Intensive Development 
for l)evelopment (if needed and if economicallyUndeveloped Lanl n fllitable 


Intensive Deveiopment with feauible to correct)
 
Corrections
 

Presently Developed Lands:
 
Conflict Areas 
 Those uses allowed in "conservation" areas 
Non-Conflict Arenas Iivelopment
 

Hurricane Flood Zone Priority shoreline use given to activities
 
(Special Shoreline Use Zone) requirin! waterfront Iocatilon:; arean
 

behind the shore are recommondled for non­
intensivo use
 



Figure 2: Feature Hierarchy-for Coastal,

Investigations, (Weisblatt, 1975)
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the classification imagery for ecological, geographical and 
oceanographic investigation in the Delaware (USAI coastal 
resources planning. Ths results obtained b.% analysis 01 digi­
tal ERTS data are:
 

1. 	Statistical outputs indicating the reliabilst. of
 
discriminating eight coastal vegetation and land use
 
classes on a given group of training sets which included:
 

a) 	 Mean and standard deviation of response in each
 
class chosen;
 

b) Contribution tables indicating importance of each
 
channel in discriminating each thematic class from
 
the background;
 

c) 	Scatter diagrams showing relationships of thematic
 
spectral signatures in spictral space; and
 

d) 	Classification table showing reliability (in percent) 
of 	identification of each thematic class.
 

2. Thematic colour maps at a scale of 1:1.000,000 showing
 
vegetation and land use categories for Delaware's entire
 
coastal zone.
 

3. 	Thematic computer plots at specified smaller scales
 
(i.e., l:2',O00) for comparison with existing map data such
 
as U.S. Geological Survey topographic maps.
 

Kritokos, et. al. (197 1 
1) used the magnetic digital tapes 

of the imagery obtained by ERTS for an analysis of suspended 
solids in the Potomac PLfver. 
Channel 6 was used to determine the water-to-land interface
 
while in channel 5 the existence of three distinct water 
masses could be detected. Greater reflectivit% correlated 
with high concentrations of suspended solids and regions of 
low reflectivity could be identified as having lower concen­
tration of particulate material. In another stud using EP''S 
imagery, recognition of beach arid nearshore deposition featttres 
of Cheasapeake hay (USA) was reported (Kerhin, 197;). 

Littoral drift and the recognit ion of' sedimentation 
patterns have led to the evaluation of beach anid iearshore 
features in areas of little or no data. LPfTS multi-spectral 
scanner data were used b% Flores ( 1?7 ) for the classifica­
tioi and determioatioi of the aerial extent coastal features 
on the Texas (USA) coast. Features such as water masses, salt 
marshes, beaches, forest arid vegetation and exposed soil or 
construction material could be anal zed. T'he accuracy of the 
measurements of the percentage of wetland along a alt marsh 
boundary ranged from 11 to 0) per cent. 

Al though nanv countritis are- not ahble to invest th­
capital necessar\ for the dlveloopieint and the operations of 
satellites and launch vehicles, they ma\ nevertheless benefit 
by spacecraft remote sensing programmes, i.e. by collecting 
data from ground stations. Imageries produced from satellites 
are also available at a low pri.ce. Morley (197'2), for instance, 
reported that the Canadian Air Photo Library mrrkets 9-square 
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inch black and white prinits for USSI each, a black and white
 
transparency for 52, and S3 for 
a colour transparency.

Imagery materials may 
be obtained from other sources, such
 
as 
tie National Space Data Bank which guarantees the
 
application of spacecraft data at a low price.
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FISHERIES IN COASTAL AREA DEVELOPMENT:
 

CONFLICTS AND POSSIBILITIES
 

H. A. Robinson
 

Department of Fisheries, FAO
 
Rome, Italy
 

Introduction
 

The problems of coastal zone management are not
 
essentially different from those encountered in the manage­
went of land in inland areas, and stem largely from the
 

existence of externalities - the unintended (negative)
 
result of some avtivity which i" not in the normal course
 
of events charged as a loss to the firms producing these
 
effects, e.g. chemical products discharged into a river
 

which affect other users of the river downstream. In
 
extreme cases the effect of one activity can be to exclude
 

entirely the possibility of others, e.g. land reclamation
 
and fishing. Some of those external effects can be easily
 
identified and quantified, but frequently the problem is
 

compounded by their intangible nature and gives rise to the
 

familiar difficulties of attaching a monetary value to
 

tranquility or a rural landscape.
 

Problems of this nature arise in any land use planning. 
but they are particularly acute in coastal areas in view of 
the greater range of human activity possible in such an 

environment. The land/water interface, with among other
 

advantages its generally milder climate, has frequently
 
provided an inducement to human settlement and by the same
 
token an excellent environment for recreation. Coastal areas
 

are also attractive to industry for a variety of reasons,
 
e.g. oil refineries for the easy discharge of the raw mate­
rial inputs, and atomic power stations in view of abundant
 

supplies of water.
 

For some activities there exists a degree of flexibility 
with respect to its location, e.g. private housing; for 
other uses such is the trans-shipment of goods and the 
establishment of harbours such flexibility does not exist. 
Among these latter activities is fishing, and the culture 
of aquatic plants a.nd animals. The marine zones of coastal 
areas are, in relation to the world's oce;ins as a whole, 
highly productive and support resources which are the basis 
for most of the world's m.tjor fisheries. This is particul;,rly 
the case with the sh lilow inshore waters where plant nutrients 
tre easily ret:ewed from the bottom to the sunlit, upper water 
layer and where there is an important inter-mix of oceanic 
waters with fertile wzters emerging from river mouths.
 

Moreover, in a few areas (generally along subtropical western 
coasts) winds and divergent currents produce seasonal off­
shore upwellings of rujtrieot-rich sub-surface waters such 

- U1,- = WLA K 
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areas are biologically the richest parts of the 
ocean.
 
The shelf areas of the temperate zone show an average


annual production of between 50 and 300 grams of carbon per
 
square metre, values which can be somewhat exceeded in boreal
 
coastal areas with a particularly high supply of nutrients;

in co8stal upwelling areas primary production reaches
 
300 g /m 2
 , although the sizes of these high productive areas
 
are small.l/ By contrast thU vast oceanic regions produce on
 
average between 10 and 50 g/m 2, although there are areas 
of

higher productivity such as the equatorial current systems.

Thus, the shelf area and coanstal upwelling zones, whilst
 
accounting for only about one-tenth of the ocean surface,

yield approximately four-fifths of the world's fish.
 

The shelf area cannot, however, be equated with the
 
coastal zone. 
Although there is no unique definition of such 
a zone, there is general agreement that the main problems
associated with the multiple use of such areas occur in
 
waters close inshore, in those areas where land ecology and
 
use have a direct influence on the ecology of the marine
 
environment. The width of such 
a zone will vary considerably

with the physical characteristics of the land, e.g. the
 
influence of some major rivers is felt tens, and in a few
 
ctases hundreds, of miles out to 
sea, but generally along

wide stretches of coastline it will not extend many miles
 
beyond the intertidal zone.
 

The significance of fisheries as a,user of coastelresources 
During the 1970s the world catch of fish, crustaceans and
 

molluscs has fluctuated from 65 to 70 million tons; 
over 85
 
percent of this, or some 
55 to 60 million tons, comes from
 
marine waters, the remainder being taken In rivers or lakes
 
or produced by aquaculture in fresh or brackish waters. 
How
 
much of this catch is taken in coastal wat-as as defined

above is something of a matter for conject' e, but a rough
estimate suggests that it might be of the order of 15 to
 
20 :ercent. 
Among the living aquatic organisms substantially

exp.oited in the coastal zone 
are molluscs (excluding

cophialopods), some crustaceans (particularly crabs) and a
 
numer of fish species such as smll tunas, for example those
 
taken in the Mediterranean in tindr,,gues and shoaling pelagic

species which in many parts of 
 the world are still the object
of it;,ch seine fisheries. Given thait the value of mollusc 
production (excluding cephalopods) is of the order of 
93.5 million, the total vlaue of all fish, crustanceans and
molluscs token in coastil waters is almost certiainlv in 
excess of S5,000 million annually. In addition the annual 
vlue of the harvest of aqluatic plants is some $750 million. 

KMiny fish and crustaceons riot normlly caught in coastal 
w, ters do, howevr-, ;,f Figure I indirates, migrate close 
inshor,. , t soene starge during their life cycle, and mangrove 
swremp and shnllow inshore waters provide" o habitat for many
fishes exploited commerciallv further offshore at a later 

1/ flempel, G., Productivitv of the oceans 
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stage in their growth. In addition diadromoua and anadromous fish
 pass through coastal waters on their way to 
and from their freshwater

environment. Thus, apart from their direct value as 
fishing grounds
coastal waters can 
have a very significant indirect influence 
on
 
fisheries production generally.
 

The recent fluctuations in the 
world catch have been due largely

to 
sharp changes in the productivity of certain shoaling pelagic

fisheries 
(e.g. herring, anchovies and 
similar species), much of
which is used for 
fish meal. On the other hand 
the catch of fish
used for direct humanconnumption has maintained the steady growth
of the past two decade . '.iznate of the ultimate potential of the
iceans range 
from 80-200 million tons; 
much of the difference be­,neen these extremes centres on which animals are included, and there*s fairly general agreement that the potential yield of the typesof fish presently hrvented (i.e. needing no major technological
breakthrough in eithe'r catching or msrketing to permit theirexploitation) isj of the order of 100 million tons. The distribution
of the unexploited ;otential varies from area to area and speciesto species; as a rough Keneraliziation it can be said that the

northern t,mperate waterii 
 are most heavily exploited with tropicalanu 5oJthers temperate raters ]esir so. Among the species the mostheavily f~shed are salmon, th, primf: flat fish, crabs and other
crustacea, with cephalopods 
 ani the small pelagic fish offering thebest prosipecto for increased catches. Perhpa of gratest relevanceto this paper, however, it. that it ii the truly coastal species which,on account of tneir ease of accens as well an their high value, tend
everywhere to be among 
the most heavily exploited stocks.
 

Hintorically fisheries offering 
a relatively easily available
and attractive source of foodftret developed as a result of coastal 
settlements, and catches were 
generally limited 
to those which
could be absorbed by local markots. Although cured fish was an

important item of 
 trile in seventeenth century Europe the realimpetus to the expansion of fisheries 
came with industrialisation
 
and the 
growth in market demand, which took place at 
the same time
 as the improvement In communications connecting fishing ports with
the main inland markets. It is still this 
need to meet the food
requirements of dome.ltir populations which provides one of the mainobjectives of fisherieB policy throughout the world. 

Fish it,an importitnt source of anim l protein, of calcium and

in some cap., of vitaminis A and D. For some communities - mainly in
Asia and We:t Africa - it i:s a major source of these items, and forabout one-third of the world's population consumption of fish exce.,a
that of meat; in other areas its 
 main role is to provide variety inthe diet. Taking the_ world as a whole average consumption of fish is
presently of the order of IP kg per head, but this excludes the fishcon.;ameI g,.j r'.:tlj tsrsur tht f meal fed to animnlii. 

in additor, 
to its directly nutritional 
role many countries

regard fish as an important soirce of 
foreign exchange. Replies 
to
a questionnaire circulated by 
FAO to 
25 Indian Ocean countries
 
indicated that more than half of 
them givt high priority to
earning theof foreigh exchange au a policy objective. For a number ofcountries fisheriesj products already represent an important element
 



475
 

these include Iceland for which fishery products
of their exporta 

account for 80 percent of total commodity trade, 

and Peru where fish
 

meal represents about one-fifth of such trade. 
A substantial pro­

fishery products entering international trade 
have
 

portion of the 

their origin in coastal waters, e.g. shrimp which 

is an important
 

component of the exports of India and Mexico and other tropical
 

countries.
 

Apart from being a source of food and foreign exchange, fishing
 
a provider of
important ocio-economic role am
frequently has an 


employment. Over a wide range of countries the catching and landing
 

leant 2 percent of the total economically
of fish represents at 


active population - a substantial proportion to be involved in the
 
pro­

single food commodity - ind about the same 

production of one 	 or inpublic utilities mining
portion that is generally enriged in 	

isproportion engaged in fitihing

and quarrying. In some canes the 


much higher than 2 percent, particularly in small islands, e.g.
 
the highly
the South Pacific, and even
in the Caribbean and in 


Faroce Islands employ

capital intensive fisheries of Iceland and the 


well over 5 percent of the 
total labour force.
 

be taken into consideration to
 two other factors need to 


appreciate the full aocio-economic role of fisheries. In the first
 

the local 	importance of
 
place overall national statistics obscure 


areas, where alternative
 fisheries 	in providing employment in remote 
 to
 
means of livelihood are few or non-existent. Fishing in thus able 


help stem 	the drift of
 
maintain the dispersion of employment and to 


the large urban centres. Secondly, 
account should be
 

population to 

in ancilliary trades and induatries supplying

taken of employment 
or utilising the output of, fishing. The categories


input to, 
 almost
 
presently used in most national statistical surveys 

make it 

of specifically
impossible to quantify accurately the extent 


those ancilliary activities, but
 
fisheries 	related employment in 


in moat countries at least an many people concerned with
 there are 

as there are in the catching


the processing and distribution of fish 

account also the input industries, i.e. boat buil­

of it. Taking into 
 to assume
 
ding, gear manufacture, etc. it would not be unreasonable 


a ratio of land-based to sea-going employment of 3:1.
 

their impact on fisheries
 
uses of the coantal zone and 


is one of the oldest users of the coastal zone but, as
 
Multiple 


Fishing 

already indicated in the Introduction, with the growth of modern
 

industry and the development of improved communications new uses
 

have been found for coastal resources (and new resources found); in
 

many areas of the world the rate of exploitation of these 
resources
 

the coastal 
zone can be a threat
 is accelerating. Almost any use of 


fisheries, but the effect of any development on fisheries will to 
depend cn its size and location with respect to productive

of course 
fishing grounds or nursery areas. Some of the main 

uses of coa3tal
 

areas which can have an impact on fisheries are detailed 
below, but
 

or equally
clearly not all these ponsibilities are equally serious 


likely to occur.
 

(a) Adverse Effects
 

Possibly the most widespread potential threat to coastal fish
 

resources is posed by dumping, waste disposal and other 
forms of
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pollution such as oil pollution. Among the most common pollutants
 
are the halogenated hydrocarbons, the petroleum hydrocarbons and
 
certain inorganic ompounds, in particular those of heavy metals;
 
also the discharge of biological nutrients, including sewage, cen
 
lead to eutrophication - a process by which the water becomes de­
oxygenated. The lethal effects of these chemicals in high concen­
trations should not however, obscure the fact that so far their
 
effect on coastal fish resources on a worldwide scale has been
 
rather limited. The most serious case of marine pollution yet re­
corded is that caused by the discharge of mercury compounds into
 
Mannmata Bay, causing death and deformity in those who ate the
 
affected fish. Leas serious effects of chemical pollution in fish
 
include population decrease and reproductive failure due to halogena­
ted hydrocarbona and changes in the shape, colour and taste of fish
 
and shellfish due to heavy metals, but the general concloiion to be
 
drawn from a recent wide-ranging review of the problem 1 in that in
 
spite of the lack of empirical data and the often contradictory na­
ture of available information serious pollution is highly localised
 
and is not yet having any appreciable effect on marine fisheries
 
production.
 

The position may, however, be rather more serious so far as
 
coastal aquaculture is concerned, especially in industrialised
 
countries. Pollution of coastal waters is reported to have resulted
 
in the closure of 8 percent of the oyster culture grounds in the
 
United States and 25 percent of the potential grcunds in Canada.
 
Eutrophication in the Sea of Japan has rendered 20 to 30 percent
 
of the aquaculture areas unusable. Several factors makeaquaculture
 
more vulnerable to pollution damage than conventional fisheries.
 
Aquaculture facilities are generally located in coastal areas in
 
close proximity to sources of pollution. This exposes them to
 
greater amounts and concentrations of pollutants than moot wild
 
stocks. The crowded, stressful conditions in ponds and enclosures
 
used for aquaculture may render the cultured animals more susceptible
 
to pollutional effects, and concentrations of pollutants which might
 
be tolerated by free ranging organisms may slow the growth and
 
reproduction of cultured animals or may even cause large-scale
 
mortality among them.
 

The importance of coastal watero as nursery areas for fish and
 
crustaceans has already been referred to, and thus a serious threat
 
to fisheries is posed by land reclamation schemes and the creation
 
of shoreline structures, such as Jetties and the bulkheading of
 
tidal wetlands. There is increasing evidence that the destruction
 
of wetlands has a severely adverse effect on detritus production and
 
hence on detritus consumers, such as molluscs, cruotaoeans and some
 
fishes. In addition shoreline structures can have deliterious effects
 
on nursery grounds by affecting the movement of sediment and by in­
terference with water circulation. Although the silting of lagoons
 
and shoreline erosion takes place naturally, the greatest amount of
 
change in the coastline is the work of man reclaiming land for agri­
cultural purposes, housing, recreation and the development of
 
industry.
 

1 / McGreevy, R. P., The effect of increasing multiple use of ocean
 
space and resources on world fishery productivity and extraction.
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Much the same sort of effect Is brought about by dams and water 

diveraions inland, which affect (often adversely) the eaturine and 

coastal environmert. Several cases of thin are well documented, 

e.g. the constru,;tion of "he Aswan Dam which affected adversely the
 

productivity of the shrimp and sarlirnella fisheries in the coastal
 

arena off the Nile Delta. In thin case there was, .ven in a purely 
fisheries context, some offsetting advantage in the production of 

fish from the newly creistel lake, but of tours !he gainers and 
losers from the change were not th,. sam- peopl - nor can it be 
assumed that th,,re will always be om- comtensatory benefits from 
any such interference witi the environment. 

Other forms of coastal activity wh.:ch :ose a ;,ot.rtil threat 
to the fishing industry in:lude certain forms of offsnore mining, 

offshore gast and oil developmento, nubmarine cables and tnermal 
pollution. The dredging as.iociatea witt some mining operations ­
particularly sand and grav.l production - could affect fiaheries 

productivity and fiahin" operations in a wide variety of ways. An 

ICES working group on thi,. z;ubject reporting in l')71, considered that 
the moat serious danger in thi:!. r-npect could arise from the effect 
of disturbance to spawning ground.a (which for some species are 

conelated with gravel bottoms), to benthic organisms, and to 

possible long-term damaF '.u the sea bed affecting the efficiency 
of trawling operntionn. Otner form of mining, iuch an that of 

manganese nodules, could h;,ve nsm+ effect on benthic organiqmfi but 
the nodules are found at tloo great it depth for their exploitation 
to have any serioun effects on filching. 

Although the exploration for, and exploitation of, offshore gas 
and oil has so far 'roved '_ have lea, impact on fishuriei, tnas at 
first feared (at least i, ri.,. .,srth ;ea) the:- tev.lupmenti do 
nevertheless pose problems for rommercial fishing operationri, both 
in the form of a hazard tL.navigation and denying areas to fishing
 

operations. Submarine cabl-n present a hazard to tho! ext,nt that 
they can become entwined wth fishing gear - a somewhat more 

frequent occurence than might be imagined, there being 66 recorded 

incidents in the North Atlantic in the part 15 years. 

(b) Some Possibly Beneficial Effects
 

Not all the external effects of .-lt'rnatiVe uses of the coastal 

zone are harmful to fisheriea. The general economic development of 

the area can assist the growth of fisheries both by providing an 

expanding market for fi.h :,iwell as providing or improving public 
services, such as electricity, wnitr ,;u;ply, road, etc., and 
attracting supporting induntries, for -xample engine maintenance 

services and facilities,; for the repair of ,electronic equipment. 

In addition, in at leas, two wayf; can pollution be turned to 

advantage to enhance tne production of fish. 

Controlled use of certain "ypeii of organi- xa:it,., incluJing se­

wage, has been Iound to -, ttW.eficia: fur ;iaqco.t.re in :s.ne reas. 

fne more deor,: racy .in," f . . ier thi:; way doerii, I ji.j 

on overcoO=..t . ^ ou._'ct.ons, an we i as avoi'ling genuine 

danger to public health through infection carried by inadequately
 

treated sewage. in some sy:,tems of culture, however, sewage and
 

other organic wastes do n t come into contact with the cultured
 

animal but are used only to grow the algae and other organisms on
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which the animals feed. More generally, considering the fact that
acceptable drinking water is recovered from sewage effluents it

should also be 
possible by education to 
overcome the aesthetic
 
problems associated with 
the use of organic wastes.
 

rhe use of heated water 
from power stations can also assist

the production of 
fish, particularly in 
temperate nnd sub-tropical

are s. Besides providing a safe means of waste 
heat disposal, it
hau been demonstrated that 
fish and shellfish production can be
greatly increased by growing the animals is ponds or cages fed withsuch water. By adequate plansinK in the design stage most of thedifficultiet, in maintaining in adequate ;upply of uncontaminated
cooling witer from power ntationu can utiually be overcome. 

Conflicts within Fisheries
 
In additLion to the allocational problems posed theby alter­native uset, of the coa;tail irea, there i; a similar problem concer­ning alternative means of utilising th fishery resource itself.Possible areas of conflict include that between users of differenttypes of gear, between int.rests concerned with sport fishing andcommerrial fishermen ani between nuch activities as aquaculture,


se;aweed gathering 
 and capture finheries. 
(a) Conflicts Between Users of Different Gear
 

One of the 
most common conflicts in fisheries is that 
between
 
users of different types of gear and ther, is a long history ofcomplaint against 
the introduction of new 
fishing methods. Cushing
quotes an example of the bench seine fishermen in Cornwall 

protested (with jus3tfic ition) 

who
 
that the introduction of the off­shore drift netters 
wasi tikini away their Iiv, lihood; /line fisher­men hiv, it variouti tim'-!i tried to prevent tne incursion of trawlers -inded the o,.pogition to trawlers generally goes back several

centuries. in the Northeast Pacific salmon fisheries highly efficientstationary nt:; have been banned in the interests of offshore fisher­
men using other gears.
 

Examples of this type of conflict could be multiplied manytime.; common to almoost all of the protest., is the claim that the
 new gears are destructive, but 
equally the complaints demonstrate 
a degree of Luddism and a will 
to preserve existing economic

interests. From an economic standpoint, however, the banning of anymore efficient rear (provided it is nottruly destructive in the zenos of indlscrimirratly catching immature 
fish) means that costs
 are high.r than they need be and there j! i resl loss in economic 
aff ciency. 

In the long run there is no argument to support the prohibition

of 'ffcient gear. if 
the fishing industry (or any segment of it) is
denied the poasibility of increasin, pro lstivity in line with othersectors of the economy, then n, will fall b.:low those earned incorp:iribin o-cupaltion, ind fis;hing communiti,.t, hill kouffer the veryeconomic 'Ind ::rcial 'Hi;tress which the prohibition was intended
avoid. Futhermsr.-, toe ic 

to 
of responsef to tec,-nological innovationand progresn may dete:r investors, scientiits ;ind equipment manufac­

turers from attempting to adapt 
new technology to fishing.
 

1/ Cushing, D., Fisheries resources 
of the sea and their management
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Differential rates of adopting new techno:ogy may also have market­
oriented effects. If the coastal fishery is slow to change it may
 
well lose its share of the market to other suppliers who have
 
innovated.
 

The common property nature of the resource requires, however,
 
that the pursuit of economic efficiency should take place within
 
a framework of regulation, including in particular some means of
 
controlling entry. In an unregulated fishery the effect of an
 
innovation which increases the profit of the innovator Is to
 
attract new fishing effort until labour and capital are (on average)
 
earning only their opportunity incomes. If the resource is already
 
fully exploited before the innovation then the efrect will be to
 
reduce the total catch - and no benef', will be derived unless
 
employment in the fishery is reduced. It is, of course, this fear
 
which largely motivates opposition to introduction of more efficient
 
methods.
 

The ease with which fishermen can be resettled in other
 
occupations will, of course, depend on the state of the economy in
 
general. However, in this respect economic development of the
 
coastal zone by offering more opportunities for the redeployment of
 
labour without long migrations can help to make the process of
 
creating a mondern and economically viable fishing industry
 
relatively painless. 1/ In other situations the lack of economic
 
development, and therefore of alternative job opportunities,
 
nuggets that the objective of economic efficiency should in the
 
short run be modified for social reasons.
 

There are in fact many examples of legislation which has been
 
enacted to maintain social stability in fishing communities.
 
It is frequently the case that vessels designed to exploit offshore
 
stocks take advantage of their superior fishing power to exploit
 
inshore waters, which are alroady intensively exploited by large
 
numbers of coastal fishermen using only primitive methods but who,
 
nevertheless, rely on fishing for their livelihood. In order to
 
protect the Irihore fisheries many countries have introduced
 
regulations to keep the larger vessels outside the coastal zone.
 
For example, in Thailand trawling is prohibited within one km of
 
the shore; in Malaysia the regulations allow for a zoning - the
 

most powerful vessels using trawls are permitted to fish only
 
outside 12 miles, leas powerful vessels outside 7 miles, etc.
 

There may in the short run also be strictly conservationist
 
arguments for prohibiting new and highly efficient gear in cases
 
where the level of fishing i at, or approaching, that giving the
 
maximum yield and there is no regulation available to control
 
fishing effort. This pcint is borne out by recent experiences
 

1/ The growth and development of modern industry in the coastal zone
 
adjacent to a fishing port can, of course, also draw labour away from
 
the fishing industry and create crewing difficulties. Although in
 
some cases this has been due to the failure of productivity and thus
 
earnings in fishing to keep pace with those in other industries, the
 
conditions of work in shore-based jobs are frequently more attractive
 
than the long and irregular hours worked at sea.
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where a 
number of technological innovations (e.g. the power block
for purse seinera) have been 
followed by seriously depleted yields
from the exploited 
fisheries (e.g. Atlanto-Scandia herring, and
certain mackerel 
stocks), where no effective control has been
exercised on 
the amount of fishing.
 

(b) Recreation Uses and Commercial Fisheries
 
A growing area of conflict in the 
use of coastal fishery
resources 
is the competition between sports 
fisherman and commercial
interests. The conflict is in many 
cases a fairly direct one 
- the
number of fish to be 
taken is finite and


fi-ineremn those taken by commercial
.rv nuo availlabie to be taKen by anglers or vice versa.Salmon, iti ,larticular, have been a 
fruitful 
source of conflict in
this rexpect both in Europe and North America and in Scotland, for
example, commercial drift netting for this species has been banned
in the 
interests of sport fisheries, There are, however, other less
direct interactions which give rise 
to a conflict of interests.
Commercial exploitation of 
the anchovy off the Western coast of the
United States which could yield between 0.75 and 1.0 million tons
annually is being seriously limited because of its value 
as bait,
and also since it 
is the food of some of the 
most valuable species
caught by recreational fishermen.
 

Problemes of this nature are 
as yet 
very largely confined
developed countries. In to

the United States, where there are now
estimated to be some 10 million rexular salt 
water anglers, the
growing influence of sport fishery interests has led
for a reappraisal of 


to the demand

the objectives of fisheries management. It 
is
argued that in 
a society which has ceased 
to be preoccupied with
subsistence living 
trneobjectives of maximum sustainable yield, with
its emphasis on 
a maximum yield of protein, is no longer appropriate
and tnat tne objective should be widened to 
allow for uses of the
resources other than food 
or industrial purposes, and 
to include
such unquantifiable concepts 
as the quality of life.
 

The economic value of 
some 
soorts fisheries, however, suggests
that the objectives of fishery policy might well be widened 
even in
those cases where there is still an 
urgent need for 
protein foods.
Apart from the 
fact that most of the 
fish caught by recreational
fishermen 
are eaten, 
the income generated by sports fishing is
potentially very large and in many cases larger than that obtainable
from commercial exploitation of the 
same resource. Sport fishing is
frequently an important 
reason 
for visiting an area and, thus, the
existence of sport fishing facilities is a considerable asset in
developing a region as 
a tourist area (cf. the 
coast of Mexico).
In 1965 the National Survey of Fishing and Hunting in the USA
estimated that 
the total expenditure of salt water anglers (in
connection with angling, but including food and travel, etc). 
was of
the order of $800 million. This compared with the estimated retail
value of the much larger commercial catch of around $1,200 million.
 

(c) Aquaculture and Capture Fisheries
 
The impounding of coastal lagoons and bulkheading of mangrove
swamps, etc. 
has the same effect on 
natural free swimming fish stocks,
whetner the purpose of the impoundment is for the contructior. of
yachting marinas, housing development or aquaculture. As already
 



mentioned some of these ireao may be importint nursery wroundn for 

marine fish and anellfi:lh and los!. of :,cceris to tnem -ay aff-ct tne 
survival of juvenile form:n and th, recruitment of cozmerci,-1;tJ.'... 
In caa of impoundment for tne purpose of aquaculture, nowever, 
there is no necessary loss so far an ovearall fi!nvri e. ;roduction 

is concerned - although there will almost certainly b.! a ne" losa. 

of welfare to tne fisnerm-n involv.-A, The outcome *o far a;, total 

production is concerned ia not alwayz. easy to determine befort! the 

change; for example, in Ma.ag!ancar a .,trong interdependence ii, 

reported between comm.rc!;,l penaeii ipeciei an mangrove forejti, 

but this relationship doe3i not hold on the we:;t coatit of India for 

the same species of shrimp. Studies aimed at the clqs ,ification of
 

this relationship in each specIfic region would, consequently,
 

appear to be an essential prerequisite for the formulation of zoning
 

policies fo: .ultiple use of such areas.
 

Constructionof aquaculture ponds in coastal marhes, if too
 

extensive or poorly planned, may block the transport of freshwater
 

and the associated input of marsh primary production into adjacent
 

estuaries and lagoons with a resulting drop in secondary production
 

in the latter. Such effectn can be avoided by proper engineering of
 

aquaculture facilities ,;o that aerious disruption of natural drainage
 

patterns do not occur.
 

It is aiso often argued that large-scale co.,:t- ,iwoultLr, 

bdhed on the collection of larvae and juveniles from coastal nur ory 

areas may eventually affect tne manitude of wild stoc.s. Although 

such an eventuality cannot be ruled out, there appears to be no evi­

dence of the wild stocxr of milkfish, eels and mullets having been
 

affected as a result of large-scale fry collection, in view of tne
 

high rate of natural mortality in nurseries and the relatively mall
 

proportion of the larval or juvenile population collected, it is
 

probable that such 
effects are not likely to be of great sign-ficance.
 

Further, as the controlled breeding of cultivated aquatic speci;a
 

becomes more common, collection of seed from natural sources will
 

become of minor importance.
 

Reconciliation of the Conflicts
 

As mentioned in the Introduction, most of the problems of
 

coaital zone development have their origin in the existence of
 

ext#rnal diseconomies, i.e. the coats of individual action which
 

are not taken into account in deciding to take the action.
 

Theae effects, known varioUsly as externalities, spillover effects or
 

even - neighbourhood effects, are now realised to be a good deil
 

more common than previously accepted in the economic literature
 

and typically give rise to situations where governments are called
 

in to arbitrate "in the public intere t". Reconciliation of conflicta
 

is, thus, a matter of th< formulation of government policy througrh
 

the normal political processes, with consumers expresning their
 

preferences througn voting 
and among other ways through organi;-d
 

pressure groups.
 

The role of government in the reconciliation of sucn conflicts
 

varies from country to country; in sme cases there is almost total
 

control over economic activity in the coastal zone, in others mot
 

direct allocational deciziun , ar., r-Je througn mareet trasnotions
 

in the private sector. :n tnoe cases where government control is
 



482
 

pervasive, net social benefit 
can be expected to exert a significant

influence on the formulation of policy. With the growing complexity
of environmental issues, the concept of net social benefit has also
been developed beyond the mere discounting of returns at the going

rate of interest, and modern cost benefit analysis of large projects

with substantial environmental effects now attempts 
to quantify a
 
wide range of apillover effects.
 

There are., however, still 
a number of problems. The evaluation
 
of ecological ,-ffectc, is 
a rather uncertiin process, even if the

information on which to 
base ouch an evaluation might beavailable.
 
Futhermore, most coa~ital zone developments have important social
 
Implications, e.g. posoible exclusion from a 
beach is an obvious 
cane, or the pos:,ible increase in unemployment following a success­
ful campaing against a particular industrial development; in spite

of thee effects there is as yet no 
well eatabl-ihed agreement on a

method for adequately reflecting social valuen in cot/benefit 
calculations.
 

The search for improved techniques in the planning of 
overall

coastal retnource utiliantion has itu parallel in 
fisheries in the
 
attempts to shift from 
a concept of maximum austained yield to a

broader objective, allowing for a 
 balance of interests among all
 
usert. At the same time there ii no doubt that in the long run if

fiaheries is to play a full p'art in balanced coastal area development
then one of the main objectives of fisheries policy should be 
to
 
ensure that incomes derived from fishing should be 
no lower than
 
incomes earned in other activities, and this will 
to an increasing

extent imply that the commercial cath chould be 
taken at the lowest
 
coat. 

The complex problems of coastal zone development and management

are clearly amenable to a systems approach for their solution. In
 
many areas, however, much of the information that is required 
to
make even the simplest decinions is lacking - in fisheries for
 
example it is quite imposible to 
quantify the relationship between

the reclamation of wetlands and 
the size of naturally occurring

stocks of fish and crustaceans. Much of 
the information needed is

costly to obtain and clearly in thin process some 
form of coat/
benefit analysis will be 
needed to determine the acceptable minimum.
 
Problems of information, however, great as 
they are should not be
 
allowed to distract attention from the fact 
that in possible equally

short supply is the political will to enforce decisions arrived at
 
scientifically.
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SFEI Y (i1 NAV1 %I'1(,'- I.% C .\Sr.. ,Ii-.'S 

)rcanitation 
London, En I ant! 

Intergovernmei t 11.- Mar t in" C-,a i ,it I"' OI. 

An the theme of thi s conference deasls with "coastal ,,rea" 

this paper will attempt to r,,ter brieflv to the spec iI 

problems of coastal navi g.,,ioi anmd to iescrrie the meains for 

promoting the safety of h i.v , I(}i iIiIn such ilea . 

Dangers i nvo I ved i i co4 Sto navyi t i on 

Before olti Ini g thet- me.,nls of promoti rng siff, navigationi 

in coastal areas it i s neces.,irv t ) .,ppr.c i ,it v the spec tt'I c
 

problems involved. Thes, ire niamerous ,and dive[ l'se renm pl.-cf. 

to place, depending on loc,.l coni tions, the contfi ur,,t i ol 

of the land, local weather, etc. 

The risks to a ship moking a londfh ll ifter wll oc,,n 

passage increase as it approache.4 the coast. Dlbs nhiv htot 

be appreciated bv taking as an example the Engi!ih (iannel 

and North Sea. Ships in the le.tern approaches of the 

English Channel ire converging from all directions ind tend . 

to bunch towirds the rrench and lngl ish coasts. Once upon eAMM 

the continental shelf they begin to meet fishing ves.sels 

and other small craft whi ch ncrease ii number nearer to 

the coasts; an they proceed further up the Channel the 

traffic dens ity is graduIal 1y ncreas t rig. 'he area is prone 

to fog, mist, falling rain. -;now and other conditions that 

may similarily restrict visibility, thu. increasing the risk . 

of collision. The traffic den.sity reache!; a maximum in the P-" 

Dover Strait where, because of sand banks and shallow water 

the ships are concentrated either on the IFrenc!i side or the 

English side, into comparatively narrow lanes. Prior to the 

establishment of a Traffic Separation Scheme in this area,
 

Traffic Traffic 
separation separation 
scheme-not scheme­
mandatory mandatory 

2 pKri I itl hl, 

",.F!'?,.--

I I 

Fig. I1 Dover Strait area -collisions per year
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collisions were more frequent and thet treacherous Goodwin
 
Sands took their toll of ships that ran aground in fog, many
 
diie to the adhed hazard of the strong and variable set of
 
drift of' tie tide in that area (See Fig. I and Fig. 2).
 
(nce through the Doyer Strait the traffic density falls as
 
the ships diverge towards their diff'ering dostiutationsl
 
however, the number of i Slng vessels increases and in
 
places, drilling rigs also present a hazard.
 

0Q 

2-1 t P.o 2-'I Z 

CA)1 

0 o o • 

0I a 

forrI..ndedtiaondotyp.J'p@59Sof oOJ/SiS, 

Fig. 2: Casualties all flags (1 Jan. 1958-31 Dec. 1971)
 

The whole of the English Channel and North Sea is well
 
charted and furnished with navigational aids; information on
 
tide and currents is reliable and weather reports frequent.
 
Where this is not so, the dangers to navigation are much
 
greater.
 

The next and equally dangerous phase of a ship's voyage
 
is in the approaches to the port. This part of the voyage is
 
normally accomplished by employing a pilot, who is familiar
 
with local rules, tides, channels, positions of dangers, safe
 
anchorages, navigation aids, the most suitable method of ber­
thing, etc. Here the need for suitable navigational aids,
 
charts, information on tides and currents it greatest.
 

The purpose of traffic separation is, as the term implies, 
to separate opposing streams of traffic !o as to avoid ships 
meeting on opposite or nearly opposite courses. The result is 
a reduction in the numbers of ships meeting each other on a 
collision course, although the cross traffic which also 
presents a collision hazard cannot be eliminated. 

mailto:p.J'p@59S
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\ it oil I'. do ~Iecl.'. - '}hoatl., C}i,, t .. etc. require to he
 
i id wI it ..i 4 to nay i ga i onti Ill so such things ar.
 

dItll iLuV hiridils, power ;oid tel.egraph lines which
 
r- II I re (tiu I I I) r'otec I on froin s I p ; i ships from them.
 
.ohra, Ofi t tit.' ioi-ll coutnnOni types of .,ids to niavi it ion art!
 
I I 	 t d belo,. 

t 1 	 1.1GII'I0 Mt;-ItSor I ights establ istled on land: 
[they mark points of' Itindfal] or of'f-shore dangers and 
pro%i ne CrO.s bearigs or bearn rg and raunge for posi tioin 
uteter* inI1,1at. i1 ". lishue of colo(ured sectors is used to 
5Iui(w ilngier ones; tleN n. y also have fog si gn Is. 
I ' two 1.1 ghts are placed on it certain bearing, they 
PiI'OV I(J( lai(Ilig line. The ieigit of' the light, 
COit imti.s to the range if visil lit.; they are 
I iml ie( to loss or range in weather conditions 
re'.tr ict ing visibility. "rey Ili;%\ be unattendeI, with 
utilomiil I c eqUi pment requir'ing servicing and fuelling 

at 	 s .t periods. 

b( 	IIJOYS and LIGIIrVESSE,S: 
Tiiu' ' mark dangers at sea such as shoals, rocks, wrecks,
chatintils etc. Iightvessels, which are always attended 
and more powerful, are used to murk important junctions 
and dangers. A specific li ghit rhythm, or distinctive 
colours or Loth, serve as an identification 
characteristic, a is the case forT lighthouses. 
P .ariety of types of -'ig ts is used depending on 
t',e 	purpose of the buoy. Sound signals are carried, 
operating in conditions of restricted visibility.

Buoys in particular, being low, have n limited range 
nd are poor radar targets. They can be used for
 
position determination, as lights on land.
 
As different systems of buoyage have been developed
 
through the years all over the world a study is
 
currently being made by the International Association
 
of Lighthouse Authorities (IALA) and IMCO aiming at
 
the regional harmonization of the various buoyage
 
systems for the benefit of the mariner. The study
 
provides for two basic systems of buoyage.
 

(c) 	DIIPECTION FINDING BEACONS:
 
They provide radio bearings for position determination
 
purposes, their main advantage being that they are
 
riot affected by weather conditions. In conditions
 
of restricted visibility they may be the only readily
 
available means of position determination. Ships
 
over 1600 gross tons are obliged to carry the
 
appropriate radio-direction finding equipment (DF).
 

(d) 	RADAP:
 
Apart from its use for navigation and anticolltslon
 
purposes, radar is used for port surveillance and
 
traffic control, in which 
case it is used in conjunction
 
with VHF radio telephony. It is not affected by weather
 
conditions and provides an indirect indication of the
 
position, course and speed of other ships in 
the
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vicinity au a means of avoiding collisions. It is
 
indispensable for safe navigation in conditions of
 
poor visibility and is mandatory equipment for ships
 
of 1600 tons gross tonnage and upwards.
 

(o) VHF Radiotelephony:
 
It is used by port control services for navigational
 
warnings, weather reports, pilotage etc. and in
 
conjuncti.on with radar as mentioned above. Its range
 
is limited to about 30 nautical miles. Although it
 
is mainly a radio communication facility rather than
 
an aid to navigation, its practical use for the above
 
purposes makes it indispensable for ships in th
e
 
approaches to ports or in the port areas.
 

Hydrographic and meteorological information
 

For safe navigation in coastal areas and in the proximity
 
of land the master requires information in more detail and of
 
an increased accuracy. Such information may be classified
 
broadly speaking as weather information and hydrographic
 
information.
 

In the open sea the weather forecast will enable a ship
 
to evade adverse weather conditions which may cause delays
 
or damage or to avoid, as far as possible, major weather
 
disturbances (hurricanes, typhoons, etc.) which may
 
jeopardize the ship's safety. In coastal areas the possi­
bilities of evasive action are limited while on the other
 
hand, the risks are greater due to the proximity of land
 
and the density of traffic. Weather forecasts therefore
 
have to be more accurate and more frequent to allow the
 
vessel to take all precautionary measures. As the ship is
 
nearing its destination and the port or ports of discharge,
 
the available weather information should include such items
 
as temperature and humidity since these may affect the cargo.
 

The hydrographic information is presented to the mariner
 
through the navigational chart and through publications such
 
as Notices to Mariners, Pilot Books and Sailing Directions.
 
The chart includes all features at sea or on innd which are
 
of some significance to the mariner for safe navigation.
 
Notices to Mariners are the day-to-day means by which
 
hydrographic services notify changes in the information
 
contained in the charts, temporary alterations in the aids
 
to navigation, permanent aeditions, etc. The accuracy of
 
hydrographic surveys, on which the accuracy of the charts
 
depends, is of paramount importance for safe navigation in
 
cor.stal areas. The latest edition for each chart should be
 
used and continuous up-dating should be maintained. Charts
 
of suitable scale should be used depending on the area of
 
navigation considering that large scale charts contain more
 
information than those of small scale.
 

The mariner has at his disposal many other publications
 
(List of Lights, List of Coast Radio Stations, Tide Tables,
 
etc.) which provide him with information essential for safe
 
navigation, particularly in coastal areas.
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Rodio navigational warnings are used to convey to the
 

mariner urgent information related to safety such as sudden
 

or unexpected hazards to navigation, major weather distur­

bances, hydrographic information of important nature and
 

other events which may constitute an imminent danger.
 
a world-wide plan
IMCO and the IHO are at present working on 


for the internat.onal coordination of promulgating/ navigational
 

warnings to shipping. The plan for a world-wide system would
 

standardize the procedures for radio warnings, assign co­

ordinators for each designated area, etc. 
Regional plans,
 

based on the world-wide plan, are being established catering
 

to the local conditions ofeach specific area, indicating
 

details of the 
area broadcasts, the communication facilities
 

involved, etc.
 

Ancillary services
 

Traffic movement within the port area is one of th"
 

factors affecting the efficient operation of the port.
 

Congestion in ports, inadequacy of port equipment and
 

facilities, delays in berthing, have a considerable effect.
 

on the total cost of transport ard place an unnecessary
 

burden on t;,o country's economy. A port control system based
 

on VHF and properly organized would contribute to the
 

efficient planning of the port's functions in addition to
 

improving safety. Such a system complemented by radar
 
between port authorities
surveillance would ensure contact 


and ships, transmit navigational warnings and weather messages,
 

guide ships in conditions of port visibility. Position re­

and plotting should be organized as part of
porting by ships 

early plunnin_ by the port authorities
the system to ensure 


as well as safety of navigation in the congested upproachos
 

of the port.
 

A pilot s.irvice is an indispensable feature {n almost
 

every port. Qualified masters are licensed as pilots by the
 

national authorities after a certain procedure designed to
 
the professional
ascertain that the pilot, in addition to 


handling a vessel, is also acquainted with
knowledge of 

local conditions which may affect navigation. In most ports
 

pilotage is mandatory for ocean going ships.
 

A number of international in5truments require the coastal
 

state to maintain search and rescue services for the purpose
 

of rendering assistance to ships 
or persons in distress at
 

sea. The amount of equipment and the personnel which should
 
is not specified and it
be available for search and rescue 


would depend on the country's resources. These resources,
 

however, will not be unreasonably taxed with the setting up
 

of a Rescue-Co-ordination Centre to act 
as a relay centre
 

for search and rescue communications and to coordinate the
 
available for taking
activities of the ships which may be 


part or may eventually take part in the operation. This role
 

could be fulfilled by a properly equipped Radio Coast Station.
 
I rescue is at
An international plan for maritime search 


present under study by IMCO in close co-opezation with the
 

International Civil Aviation Organization (ICAO). The mart­



time SAU pl.tn will It ipritAl.til ,ndl fullv comptikili, with till, 

nerona.utical SAl p1n. ,A m:-nial is bleng prepared ititenled 

to nssist dminLni.strationis ii org.al z. iigr their SAP services. 
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Natural Coastal Systems
 

The natural environment of coastal areas is the most
 

complex in the world, because the coastal areas consist of
 

naturally complex terrestrial systems and marine systems,
 

plus the manifold interactions between the systems and the
 

variations of the subsystems from place to place. Although
 

a given environment may appear to be quite stable, this sta­

bility im in fact typically a state of dynamic equilibrium, 

with the environment in a delicate balance involving a myriad 

of natural processes. Hence, Man's development of coastal 

resources may not only have profound effects on the environ­

ment but 
also these effects cannot be controlled or predicted
 

without a deep understanding of a given environment. The
 

management of Man's relation to the coastal areas must be
 

based 	on a thorough knowledge of the environment.
 

The basic scientific approach should be through systems.
 

The concept here is that ' given environment is composed of
 

a spectrum of nattu.-al systems. Each environment is different
 

depending on which systems are in ascendency. As examples,
 

the marine geological systems are almost all associated with
 

mass transfer. The biological systems should be based on
 
balan­ecological systems. The chemical systems involve mass 


ces and in situ reactions. The marine physical systems require
 

analysis of environmental parameters such as tide, sunlight
 

and temperature. Each coastal environment requires specific
 

analysis to determine the relative importance of each system.
 

Coastal resources are both concrete, such as fish or
 

sand, and abstract, such as the aesthetics of ber.ch use. A
 

coastal resource constitutes an element of the coastal natu­

ral environment or a sum 
of such elements. It is a resource
 

because its special or collective properties are of use to
 
society.
 

For our purposes, there is no distinction between con­

crete 	and abstract coastal resources, because the important
 

factors are:
 

i. identification of the properties useful to society
 

ii. finding the means to exploit those factors and
 

iii. 	 controlling the impact of exploitation on the
 

environment.
 

We shall first discuss the scientific systems involved
 

and then how to handle these in 
the context of coastal
 

development. An emphasis will be placed on marine 
systems,
 

but this must not obscure the relevance of terrnstrial
 

systems.
 



Physical processes arid systems
 
The understanding and modelling of the physical systems


or physical proces.ses 
of the, coastal environment should be
the starting point of all 
coastal investigations as 
nll other
 
lltural Co.t;,1 
systems (geological, biological, chemical)
nre conditioned by 
these physical systems and factors. Con­servative physical properties such as 
density, temperature,

wave energy, etc., 
can be considered as systems where quanti­
ties are transferred. Examples of physical processes are

wind stress, temperature diffusion, mixing, etc., 
which drive
 or affect the 
systems, physical and otherwise. Physical fac­tors of importance in coastal 
aquatic systems include waves,
tides, currents, temperatture, density (a function of tempe­
rature and salinity), pressure, mixing, sound 
transmission,

light and light tri.nsmission, wind 
and other air-sea inter­
action, etc.
 

Considerable progress his 
been made in recent years in
the numerical modelling of coastal circulation, especially

in bays, laroons and estuariei 
(see, for example, It. Gordan
and M. Spaulding, 1974). "rhe models range from highly theore­tical to highly empirical. 1"or instance, models for estuaries
of complex geometry are quite empirical, using factors such
 as basin topography, 
tidal cycle, wind stress, and bottom
 
stress as parametorm, and 
testing t he iterative models againstknown current velocit ien measures at selected sites in 
the
 
estuary. Numerical models 
are very useful when investigating

such disparate matters 
as the distribution of planktonic

larvae, the diffusion of thermal 
 plumes from power plants,

or the distribution of 
 bottom sediments. 

The atmospheric nystem produces large effects in thecoastal are.. through -4ind, rain and storms. The wind-driven 
currents and wave.s are an ever-presgant factor modulating

the other systems. Hurricanes and typhoons 
 are effective 
agentpj for change, especially if there 
is a large storm
 surge associated with a 
high 
tide at the coast. Progress iu
being made in modelling and forecasting such storms 
and con­
di tions.
 

Chemistry of the coastal aquatic system 
The water chemistry of the coastal system is the most
complex of all major aquatic systems. It is 
here that the
fresh water of the 
rivers mixes with the 
saline water of 
cen, yielding A very large r, age of 

the
 
chemical concentrations


and producing various chemical 
reactions, because of differ­
ing chemical equilibria between fresh water and 
sea water.

In addition, there exist 
coastal 
waters with special cha­
racteristics of their own, such as 
the acidic and ox-ganic
waters 
of marshes and mangrove swamps, the highly saline
waters due to high evaporation in desert areas, 
and of course
the polluted water associated with the 
coastal disposal of
organic and chemical waste. Finally, because coastal waters

tend to 
be quite organically productive, 
the organic and

nutrient chemistry of coastal 
waters is intimately related
 
to the life cycles of marine organisms, especially phyto­



and zooplankton and coastal seaweeds.
 
Several different approaches must be used to differen­

tiate these coastal chemical systems. Three useful approaches9 
involve determitiing mass balainces, biogeochemical pathways 

and residence times. The establishment of the natural mass 

balance of a chemical element or species involves deter­

mining all sources and nil sinks of this element. The bio­

geochemical pathways are those taken by the element from 

the sources to the sinks. The residence time of a component 

in sea water (or any other sub-system) is that time that 

It takes for half of the component to be removed.
 

Sources in the coastal aI(qlatic system include rivers. 

local surface runoff, suibmarine ground water springs, rain, 

wind-borne materials, the upper oceanic waters and the 

coastal upwelling of deep, nutrient-rich oceanic waters. The 

land sources may provide highly organic material. Sinks in­

clude the sediments, the atmosphere, the open ocean and 

organisms. The chemical pathways may be quite simple, such 

as the simple mixing of riverine and marine sodium ions, or 

quite complex such as those for dissolved silica in which 

both inorganic and organic factors are active. 

When dealing with pollution, the concepts of chemical 

mass balance, biogeochomical pathwnys and residence times 

are vital for determining the ultimate fate of these intro­

duced compotunds. For instance, if the balance cannot be made, 

then on one extreme a significant sink exists which must be 

found and accounted for, or at the other extreme an impor­

tant source of pollution remains to be identified. The bio­

chemical pathways determine the effect of the pollution on 

the organism. The biogeochemical pathways and sinks deter­

mine how nature is dealing with the pollutant. The residence 

time shows whether the effects will be short-term or long­

term.
 

Marine geological systems
 

Tie geological system here is considered to consist of:
 

1. source
 
2. transport
 
3. sink 

The system then is concerned with the transfer of 

matter. The transport may refer to either a mechanism or 

process. Nost research ia the past has been devoted to un­

covering the process. The stages are reasonably well kndwn 

(or inferred) now (see, for example, F.P. Shepard, 1973), so 

that the entire system can be discussed. A large coastal 

syslem may consist of several successive sub-aystems, where 

the sink of one becomes the source of the next (see Table 1). 
Tihe geological systems of the coastal environment mst 

be considered to be in a state of dynamic equilibrium. As 

such, a change in one element of the system produces feed­

back through the system requiring that a new state of eqlui­

librium be attained. Such a change need not necessarily be 

deleterious but unless the dynamics of the system are under­

stood, the effects cannot be predicted. 



Table"l:, Components of the 
coantal geological system
 

Sources
 

river and its delta
 
headlands and eroding benches
 
offshore older deposits and transient ofi'shore bars

windblown sediment (usually minor) 

Transporting agents
 

waves
 
currents 
windh 

Sinks
 

aggrading beaches
 
deeper continental shelf
 
submar ine canyons
 
transient bars
 
sand dunes and lagoons behind beaches
 

flivers nnd streams constitute the major source of sedi­ment to the coast. Where the river source is large, deltasForm, such as the Rhone, Nile .ind Mississippi deltas (each ofwhich is different). Note that these deltas are in dynamicequilibrium as well - major erosion has oc:urred on the Niledelta with the blockage of Nile flow by the Aswan dam. Sinksvary depending theon local sub-system, but significantaamount of sediment is tra...ferred to the deep sea front thenenrshore zone by subranrine canyons (the head of the canyonacting as a nearshore sink but also as a source for thecanyon sub-system). Landslides are locally Important sourcesof sediment along shore cliffs; submarine landslides are n
major means of sediment "failure" for initiating sediment
transport down submarine canyons.

The process beach
of erosinn is now understood in thecontext of multiple sources and sinksmoving under the of 

of sand with the sandforces waves, currents and thr wind. ThebeaO itself Is an equitlibriom feature undergoing dynamicchange. A change in any factor has immediate repercussions 
on the beach. 

For a heach, there is an onshore-offshore component ofsediment movement and a longshore component. Typically duringthe winter with its larger waves, the is andbeach erodedthe sand is transiently 
a 

stored in an offshore bar. leavinggravelly beach if such material is available. Duing soimmer,the sand is transported back to the benich by the gentlerwaves (because the backwash of the wave is gentler thain thebackward thrust), and beachthe aggrades.
(except small pocket beaches), the 

For most beaches 
waves and currents produce 



a longshore sediment drift component. As long as the sediment 
source supply is abundant and the ultimate sediment sink is 
stable, then the year to year character of the beach will 
not undergo signi ficant change. On the other hand. if the 
sediment source is cut off (for example, by a newly con­
structed breakwater-). then the beach will erode, because the 
sand of the bekch wi II continue to be fed into the stiik; the 
results can he dis.stA ous for nearshore construction. Con­
versely, that same br,,kwater will act as a trap and the 
beach will build out ,, its up-current side. 

Modern martti . puology cannot le understood without COn|­
sidering the repeated maj,,r lowerings of sea level due to 
continental glaciatioW the "ice ages"). The most recent 
lowering was 130-150 ntri's about 15,000 years ago. After 
that time, sea level rose rapidly to near present sea level 
about 5000 years ago, as the continental glaciers melted,
 
and is still rising very slowly at a few centimetres per
 
year. During lowered sea level, all or most of the continen­
tal shelf became land with the result that rivers debouched 
at the shelf's edge. Moreover, rivers cut deeply into their 
former beds producing canyons at the preient coastline. As
 
sea level rose, these canyons gradually filled - the beach­
line of course also movtad across the shelf so that the pre­
sent topographic features aind sediments of the continental 
shelf are a mixture, of relict river and beach features upon 
which may be supuriripol:ed modification due to modern pro-
Ceties. Just atq we- fiid that heavv minerals (magnetite, 
titinite, gold. platinum, dtamonds, etc.) are concentrated
 

in modern beaches, so th e are older anualogs tinder relict 
beaches ol the deppez continental shelf'. 

'Tilefollowin.r, list gives examples of useful or impor­
tant geological properties, m:,t,,.ri;ils and processes of the 
coastal area with example." of imact: 

Mineral/fluid sources: sand, gravel, lime, heavy
 
minerals, petroleu.,, fresh water 

Removal of sedlment f'.'om channels and harbours 
Transfer/importatiov of sediment for beaches and 

land fill
 
Construction of breakwater, piers and other structures
 

i. may chnnge sediment regime
 
ii. may require ki;owledife of foundation properties
 

Removal /trans fer of sediment mav/will change sediment 
regimes and, i f in lageons or estuaries, change 
the tidal prlq m whi ciI determines the flushing rate 

Oil production may/will requir, structures and can 

cause larid s h. 'idencv. I throuigh removal of subsur­
face oil) with severe results at the coastline 

Coastal lands idi niz can b- :riduced mi a number of 
factors such cot ii ;,wa v the top of tie slope, 

introductiovi of wat.er whlich lubricates the slide 

plane, etc. 
Certain sea 101' ,and terrstrial roil properties 

favour cc rtaii b resources
hi ological 


Disasters particular Lo coastal geology include tauna­



mis associated with Krakatoa-type volcanic
 
eruptions and with large-scale sea-floor move­
ments associated with certain earthquakes. 

Ecosystems
 

Miological systems/ecosystems are very different from 
geological systems, but they share the property of dynamic 
oquilihrtum. Ecosystems are very much more complicated 
than geologicCt systenis and are by no means completely under­
stood. Nevertheless. significant progress is being made in 
modelling ecosystems (see, for- example, J.1I. Steele, 19711).
In order to chlaracteri an ecosystem (terrestrial or marine) 
,. large number of f',actors must be known. As in geological
 
systems, ecosvstems %re maie up of many stbsystems which
 
interact wi th o}lreinot her. 1.cosyst ems can he iinal sed ii
 
various wavs. A common one' iS to evaluate the energy flow 

through the n;\stem, taki ig into consideration all inputs
 
and outputs.
 

One must know the life cycle of individual organisms
 
and its trophic level (i.e.. who it eats and who cats it)
 
in] the food wo,. S.amblotic (miutualisM) relations must be
 
knownt. 

If on ecosystem is to bon charact en 'd, tIe following
 
parameters idenlly nvr, d to e wvl-, su id:
 

survey to determine: the specivs present (both plant 
and animal) 
the quantity of each species 

the age of each species 
type of communities present 
niches present 

The geological substrate is important for an ecosystem.
 
In the marine env i ronment, such a subsirate can consist of 
gravel, sand, mud (silt and clay), clay, lime.tone (shells, 
breccia or solid reef). The substrate may be very simple; 
as in a sand beach, or very complex, as in a marsh (sediment
 
plus organic matter in various states of acidity, oxygen
 
tension and salinity).
 

Environmental parameterm have a significant effect
 
on ecosystems in their absolute value, their range in value 
with time and even in their rate of change with time. For 
exemple, n simple organism's rate of metabolism is deter­
mined by the surrounding temperature, organisms differ in 
the range of tomperaruie that they can tolerate and an 
organism may iundergo "thermal shock" by too radical a tem­
periture change - a change that might be survived if it had 
occurred over a langer time interval. 

For marine organisms, the important physical parameters 
(with their changes) include: sunlight (length of day and
 
cloud over), temperature, salinity, turbidity (both as it
 
reflects water clarity and suspended particulate material),
 
water de'th (including tidal change), and parameters asso­
ciated with waves, tides and currents such as periodicity,
 



velocity, trajectories ana vortLcity. Chemic,iI characteris­

tics of wattr Are .Lt.A I f,-"m. rinp plantK alld affect marine 

(with the~r changeaanimals. Importaint. chamical praweteTa 

nitt ents phos­are: 	salinity. , yg en, the maini (ntr, te, 

as copper), and
phate, silicate), various trace metaim (such 


various organic and non-organtc compounds which can stimu­

late or depress. Pollutants t'picnllv faIl into the last
 

category. Physical parameters of the ,ubstrato also affect
 

marine ecosystems: rock versus sediment, sediment grain nize
 

sediment sohosion, sediment permeability. Eh,
distribution, 

pH, and lateral and vertical changes.
 

the above have their analogs in the terrestrial.
All of 

coastal ecosystem.
 

Man can affect the ecosystem in various ways, for
 

example:
 

the
exploitation of single species which affect 


overall eqfuilibrium
 

exploitation of off-shore sand and gravel which
 

may affect the habitat of benthic living 
resources
 

filling of wetlands
 

waste industrial chemicals and
 

poisons
 
introduction of 


nutrients
introduction of organic matter and 


changes in valinity (e.g., damming rivers)
 

changes in temperature (e.g., warm effluent from
 

power plants).
 

Management of Natural Coastal Systems
 

"judicious use of means
Management has been defind as 

Thus 	we must specify
to accomplish an end" (Woolf, 1975). 


order to discuss the system of management. On

the "end" in 

the basis of Unesco's Constitution and its 
stated objectives
 

as an individual) Unesco's overall
 

terms of this talk) the promotion of science
 
I summarize (speaking 


ends 	to be (in 

en­

through international co-operation for the purpose 
of 


suring:
 

survival of man (both short-term and long­

term)
 
i. 	 the 


ii. 	 the intellectual, emotional and cultural
 

evolution of man
 

(physical,
 

emotional and intellectual).
 
iii. 	an enhanced quality of human life 


to the topic under considera-
These goals are relevant 


tion: "development and management of resources of coastal
 

not simply economic because an 
import­areas". The topic is 

tent factor involves the environmental feedback 

in the
 
are now re­of the resources. Many societies
development 




tqtai ring that the development meet defined envi ronmontal stand­
ards. Such standards are based on cultural standards which 
challge as .'occetv and, Indeed, development evolves. Such
standaerds reluire thnt (ti Setur|)enc e ol t he environment call
 
proceee onlyI 

so 
 ar ,and that in f.nv ironment a! cost be in­
cluded il thle cost of expl(.-t tt on. The. enieronmenta.l know­
1edge to 0il,Vs. the ond
state changes of t he environment are
acqui red tIhrough scient ifc !nvestigati oz. Thus, the seminar 
here inhererit I Involves econ;)mic. scientifii c arid cultural
factors. (ita well I ait host of other factors) ( see for
 
example A.S. Msangi 
.nd I.J. Griffin, 197 1 ).
1
 

Fi.gure I. Pole of environmental sciences in developing a
 
rational coastal 
z.one, development/management
 
policy in collaboration with other identifiable
 
Input. 
The diagram suggests how science modulates
 
certain other inputs.
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Coastal resources development and management requires

a complex interdisciplinary effort 
to deal with this use of

the constal einvlronment, involving the 
fields of environmen­
tal science, law, economics, demography, etc. (Figure 1).
Here we are particulary concerned by the environmental aspect,
since human une of the coastal area must react with the en­
vironment in accordance with natural laws. The intelligent

management of that use can only, b done through knowledge of
 
those natural laws and 
hence throtgh intimate collaboration
 
with the environmental sciences. Diagrams are 
very useful
 
in outlining (i) the necessary input into a 
suitable manage­
ment use policy (Figure 1), 
 (ii) now that use policy in mo­
dulated by environmental the
science (Figure 2) and (iii)

role of the environmental 
scientist in a development scheme
 
(Figure 3).
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A clear distinction must be made between science and applied science/
engineering, because the term Iscience' is being used rather loosely inmodern society. Sciuiice as used herein is"a) knowledge covering the opera­
tLon of general Iaws as obtained and tested thrOugh the scienfiti( r.ethodand b such knowledg.,, concerned with ti..-[hysieal-biologicaL7 world andits phenomena ...... (KWoli, 1975). Th,. scientific method consists of"principles and pro.,'idrve for tie, sNy.tt ttic pursuit of knowledge invol­ving the recognitio inid formulatio: ,: a problem, the collection of datathrough observat ion iridexperiment .n11dti'.:iro latinn and ti-stini ofhypothese;" (koWot., 197i). Applied scienc. i,;the application of scienceto "practical us,, ipvciall%. applying getnril [scientifieJ principles

to solve definite priblems" 
 (Woolf 1975). Enginiering if,closely relatedbut not necessarilv svionymous - it i!;"the application of science andirsthiematics 
b'ywhich propert ie of matter and s-,urc',s of energy are madeuseful to man ini struttres mIaclit tes, product:;, systems and processes" 
(Wool f, I975). 

In terms of thv, differentt aspects of development, science (or better,
basic scienci') 1i,; 'Is a short-term gnal "intellectual development", while"economic develipnerint" onlv appears in its Ion s term goals. In contrast,
"economic development" is a prominent short-term goal of applied scienceand engineering, while "intellectual development" only appears among thelong-term goals. Thus although all these field., of activity require fineskills and intelligence, the short-term outputs, are 
often very different
 
because of different obectives.
 

It should now be clear that simplistic approaches have no place in
dealing with c.:Istal development. The history of coastal development shows
that projects which disrupt coastal syystems at the minimium, have adverse

environmental 'flects, and ,atthe w;rst, not only fail to accomplish their
developmental objective but 
make condiitions wcrse. Nonietheless, the coastal
system has eons iderakhie reoi'liency and development can succeed if thatdevelopment is planncied ind iipleen t ,d in harmny with the coastal systems.
In the following, I assume that this is the required objective. 

At a very earl' stage in coastal plasing, a thorough review must be
made of the availabli, knowledge: 
 base concerning the riarine and terrestrialenvironment of the concerned .:oastal area. Concurrently, a survey should
be made of the coas il area 
 in order to classify the major operative

natural systems and :heir regional context. An analysis 
of these two in­puts will e..'abl ish Where data gaps exist which require long term efforts
to fill, such .. :. tidal data, prevailing wind direction and 
speed, etc.
Steps should then bi taken to 'stabli.si research and survey projects toacquire inforrot on considered to be high priority. oth basic and applied
science approaches ay be required. Knowledge required for land use policy
is particularly necessary at 
this stage. A basic identification of coastal
 resources must be made before exploitation cat) be considered and the
 necessary prograre tor 
iden- ification of coastal resourcns should be
 
initiated at this esige.
 

As coastal planiing focutes on specific sites, uses or development
proje',ts (see Table 2), .umore detailed scientific approach is required.A detailed analysis is required 
on how the natural systems will affect the
 use or project, and vice versa. The systems must first be identified and 
then evaluated as to importance to design or impact. Gaps in knowledge

must be identified. This requires a strong interaction between the
 

http:stabli.si


scientist, the engineer anJ t he planner. A research programme rlust bt. 
established to acquir ti i :h pri.,rit, dati neded for design pur;,,s, and 
to estimate the envirn:nentl impact of the deerl oprment project. e ource 
surveys will he req,;ired to evaluat,. tl,. pci i .lso rce in quest l". 

The scientific work at this stake will I.Z ,:,- lv ippl I'd but may be usable 
for basic science as well, if the suprtrrg re.srch projects are C.e­

fully designed. This; is part icularlv usc!:ul w.hert the locil environmental 
knowledge base i- srawill, heraus. ':Uo , rveearh w.'ill 1-, lp support later 

development project, by providing; a better under,;tandis,' .f the concerned 
natural systems. Trained .an-wer, risources and data prr'wevsin facili­
ties are limited in most countries, and effort can onl; be dire-cted to 
gathering and pr~ice ssing onlv a small portion of the environmental para­
meters. A careful, thorough ,.silvsis of the ;ystems at tile start of a 
project will save time, efftort and resources during implementation. The 
relevant parameters and systems should he identified with as much preci­
sion as possible (and reviewed as the project progresses) rather than 
using a shotgun approach. Priorities should be established as to the 

parameters needing investigation and lu-)nitoring. 

If the environmental analysis and the project design allow implemen­
tation of thte project, then a third stage of environmental research should 
be implemented to monitor and evaluate feedback between the environment
 
and the development project. The specific type of research will depend
 

upon the parameters to be measured and the frequency of measurment. Long­
term follow-up may or may not be requirea depending on the type ,jf 
development project. For example, little follow-up will be requilre after 
construction of a bridge but extensive follow-up may be required to moni­
tor the effects of a power plant's thermal plume in the water or atmosphere.
 

The scientific analysis at any of the three stages (planning, design
 

,3r implementation) may reveal rrajot knowledge gaps concerning the fundamen­
tal dynamics of a given natural system or sub-system. The time frame of
 

the latter two stages may not allow solution of that problem, with tile
 

result that the research is rejected as too lengthy, too complex or too
 

basic. If future development projects deal with that natural system, then
 

a mechanism must be available to support scientific research into such
 

systems. Wbether such research is applied or basic is simply a semantic
 

question if the lead time is long.
 

The effort required for environmental research should not be under­

estimated. Firstly, environmental research, particularly marine, can be 

quite expensive in time and funds, and secondly, the development may 
succeed or fail on the ba.,is of the quality of acquired data. A compen­

sating, simplifying facto; is that for most individual development pro­
jects, only certain natural systems will be shown to dominate the design 
and impact, and thus the required data may be able to be restricted to 
only certain parameters. Well trained scientists and engineers are required 

so that they cas draw on the extensive existing knowledge acquired over the
 

globe in similar environments and apply it to the specific project. Field 
equipment and properly equipped scientific vessels and laboratories are 

required to measure and analyse tihedata. It basic and applied environ­
mental research is to be self-sustaining and effective in a country or 

region, the environmental scientist must be rupported by an infrastructure 

such as the one in Figure 4. Suct -irinfrastructure can be evolved through
 
a development scheme which will produce the necessary haman resources
 

needed to develop and manage the coastal resources.
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Table 2: Examples of coastal development
 

Marine
 

Resource exploitation
 
Surface minerals (sand, heavy minerals, phosphate, limestone, etc.)

Suh-surface petroleum
 
Distillation of salt water for fresh water
 
Extraction of chemicals from sea water 
(salt, bromine, magnesium,

etc.)

Direct energy extraction from waves, currents, thermal differences,
 
etc. (of potential use)
 
Fisheries
 

Benthic
 
Pelagic
 
Mariculture
 

Seaweed harvesting
 

Construction
 

lHarbours
 
Breakwaters
 
Bridges
 
Offshore oil wells and terminals
 
Power plants
 
Nearshore
 
Offshore, floating (planned)
 

Buoys, light towers
 
Underwater pipelines and cables
 

Other uses 

Aesthetic, and recreation
 
Beach us,
 
Sailing
 
Conservation areas for coral reefs, marine views, etc.
 
Marine scientific research
 

Home% on houseboats and yachts
 
Transportation (t goods and people by sea and air

Waste dispesai (solid and liquid waste, heat)
 
Defence zons
 

Terrestrial (more coniplex than marine development and classified
 
differentlv)
 

Hluman habitat
 

Life support system
 
Recreation and aesthetics
 
Social system infrastructure
 
Ecology
 

Goods product lon/transfer/use
 
Food production/transfer/use
 
Energy producticn/transfer/use
 
Water production/transfer/use
 
Mineral production/transfer/use
 



Waste production/transfer 
Land surface use 

Transportation = transfer (roads, railroads, airports, pipelines, 
wires, etc.)
 

Construction to support above
 

Figure 4. 	 Necessary structure and activities for a
 

productive, effective scientist whose
 

half life is 10 years
 

Sudnts1_ 

lResourc es 
Pul s e 

7 Scientist [ Kno edge. 
L Liearhy 

Environmental Colleagues 

Council -­ (local and foreign) 
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Lui' 'aurrc 
!"rograma do !as !!acjones 'nJIan ara o! Jesarrcil! 

"4x(:co . '!Axi--* 

Tntrno!-j cc 7i 

Varios especialistaz durante este sem.inar-C -r.-esentarln sus 

puntos de vista sobre aspectos ezpccf ices ael nanejo e !a zo­
na costera que creo perr;irn formarse un cua:!ro claro de lc 
complejo de esta tarca, Propio (1c I- r.;nmi naturaleza -,e ia zc­
na costera, perc jue a! mismo tii-pc :virr, una pauta !ohre los 
fundamentos cientificcs sobre los -vioic iehe apoyar clte mane­
jo. 

!o, resrnors especiallsta-, 
ver Ed ellos cubrian lo; aspecto.. !c ete rrorama q.Uo cons :.;c­

ro bsicos y que proveen el marcc a.cualo para poder arro­
liar la componente ambiental que sera el tena Je mi discrtac:6n. 
Creo que 4sto se ha lorrado, pero a tituln dc repetir al-inos 
conceptos ya expresados, preficro sintetizar los puntos que con­
sidero b~sicos en toda estrategia oqie apunte al uso de la zora 
costera para el beneficio humano. 

El primer aspecto que estimo dee ser de fundamental ismor­
tancia en ias consideraciones de las autoridades de goluierno 
que deban adoptar la dec.isi6n de desarrollar ' explotar la zcna 
costera en su valor vcopolltico. No cabe duda alguna va que el 
ambiente costero es ana de las rAs valiosas nosesioncs con que 
cuenta un Estado. Este e un hecho va reconocido por casi todos 
los palses en desarrollo con littoral maritir.o /' la mejor pruba 
la tenemos durante la realizaci6n dle las varias Conferencias 
que -3e vienen efectuande con motivo de la Ley del .ar. La toli-

He tratado, l lnor ,r esos -,e 

J .z de los fundamentos en sus preontaciones, la consistencia 
,A sus actitudes, as! como la intensidad con la que defienden 
sus posiciones revelan un reconocivi ento acabaio del valor de 
sus m-rgenes continentales. 

Los geopoliticos cl~sicos en su !eseo de sistematizar el ang­
lisis del. valor ReopolItico de una rer,i6n ban fi'rdo Lna serie 
de parAmetros que pueden proveer una buena estiinac.:6n cuantita­
tiva de ese valor g opoilrico. Estos par5netros son: situaci6n 
geogrlfica rolativa, po i::crecursos, par mencionar algunon. 
Como ejercicic prople ., :e ceodcaco a anlicar esta tocnica a 
las regionen costerac s r loreral - a caria; de ollas on particu­
lar y debo admitir que ,i resultado fue siempri rasitivo, es 
decir, que no caen dudas en cl rol importunto ,j,- juega el am­
biente costero on el desarrollo inteoiral Jo)l pair. Con 6sto 
quiero simplemezite Ilevar a la mente de las aitorilades que de­
ban adoptar decisiones qu existen muv poco riesgo de equivocar­
se al decir sobre la convenirncia de dosarrollar el margen con­
tinental. La prioridad de cuindo 6to dobe hacr!rse cae l6gica­
mente dentro de una Droilemtica nacional Ie mm',or escala. 

La !egunda pregunta que cabe formularse ahora es la siguien­
te: ;cull es la naturaleza v alcance del problema a resolver? 
Un r5pido anlisis a los mismos rarametros que fijaron su valor
 

geopolitico muestran la existencia de problemas disciplinarios
 



I.,or"Ien eonin6tico, social v ambiental de bastente"on traio compiejidadun tal de 
 ur'iroi6nsue hare material.menTe, 1mposi­, n meior oist, naa ;'ecomenda)le c! ana izarlos indonon­entemonto. .l hacerlo art i..ta :j', desastre. Per ejempie, la
zona c'stera .o coneentione rj- j-J 'i Co Pc0os dc 'oblaci nla t It,' verano; sr r7.rodceeofpac'c erne lot 
ul veorade sornetencia nordistintos us',,:o:;
o1"' Je nar; surgen problemas0 tanto Ic , anficaC;6r "roana v c;r'anizaci6n del, trans­por'te; la concervC' 611n Jo c,1 ia' dl nedio ambiente se ha­rnidif~clju 2 ei ter adent.o, e t; local puede'ntere-ttaron conflicto con el nations -D, 'n lrouce inconvenien­*,' en las Jstantas len 

'i0 
.;a. n. t,- -o adopten; seP voducir impicacdone.; n .. a, s ], 

c'in
ld r,-,:e ; onal

pueden 
Ou,! a­r-tenl a otros ts!tados; - ctr, a" d- problemas menore:,oosellot 
 t"tinaonte "nor'-l onded..
 

Te 6sto so dcspr( no sun e' n-'ollena :..:, . ue atacarlo conmilasnodennas 
e:'~tc', "acT'nd'l is ,e SLstems".Ic']6 Sr. OIcer'C >1 enl ana'' ero ' . -u''n :a'.:ztonr. - is teas, r siento mouchor ',no SI liF Itacinne-. Es 

evidente orue
stdio que
rat

: tintarJs - . 

va a Inclutr a espoc.olitas do
': de a c7:erc!:ia trabajandoieaoiune'- ton simuit­

'' - o , el c'neler el funcionaniento de.'t.. 
 e- or: > ' as c-ientitativa posible y 
2:"part ic''la.mn,- n icor..-)rt~amcnto sea armoni­i: 
 ipa" ie su desa-'rollo, que'-san,i nv vaoa'l-:r 1 -

es!elo , i,'-in ridam'nte v a menudoo!r. form-i n 'ot. .t o 1'. 1,-mo ,nlia clentlfica , s;to:,ic I-t ore re 
1' 
eti.,- a-'n r'lot matenitco faoviltle

'.rntenente , r-,,; 
1," cu.-.:, t al': Itl t'-c cnTtutaci6n.e' ,..! :e;d vi­r: u: : . :e ; p r i i~


tin 1-,,fctuanp' '"no'ir ,on it 1 ,-, "_I bondad del 
mcr-deoe elne ;'on,olt­,ie care-.,:i , a- e 't f c
%a::,n ' !1-- ':t 1:1-2.o insniracio­f' ue0n;


Ahora bin nonfec-n
]~rna- a a% i[ 

5noo.' ta n- ,7tantoelsia "'v' -'ic ! <- prme . sm~ , de seneilla" i'ptc "' n"1 'I-J atenniLnC
,-2-
not T f!''' v 1e. ' r'- ' r) mi as consti-Ic que n ci''nci r-e ' 'na "i nt-r'fa r:" . En efecto ,nurP ­I-stPora 'ton - U'. rn',,-' '2-'' con',-,lU'O 

ci 
non tierra ener­S',"'i: 
 v ti . -u!e- -, es raIrtrularmente cuy con,­'7)C '' r-'-,- t inn 1e. as'-or- - 1-:-n Ir,T'-e to'--';on' ier nnn t'c -on(o 

rct-i de interf,­:- M!.!-: m c'l 0' env odas-p]rImnI:; 

-

e .ac.a t-'irt-.' ­ ns humans. La
Je " ! er' : "~~1 -1 lt - -, ~P' S :C -: ., h .L-
'nrnl~~~~ir Jois'q ' " " fl~]e sS.,- " P =< .': " ct).O I (P ,[]:
v Ltnrefass c o m­c os
 
n- _0!7(1--I---:'.C'ea-Ic:o,, D"o!'eco, e 

t ,-'a cuando se poeten-.-'ic-iso dc la modelaciOn
t, 7 no: J tod,, ordn tue fuera de la reg6n li
t,'t-.ne: 7lco, que 6u:-,-'on.,rtamiorto I 6 

In en t rminos matema­nn'-'e.-o rt Inl' e 1-heal", so transforman
,nterr, o: T-,-r,'d"S to r4i- " 
sue decaf¢an a las fa­' 'v -l ingenoo humano.Dur,n ' A'"--'rcuio Ac "sto semnaro algunosn 5 d los,!/ta'- de espe­iisomnf 
 s . reas formular5n modelosm temticos de su. respectivos probljmas. A e.los les caben lasconsiderac'one- arriba mencionadas, lo que influye considerable­mente en la boidac do los mismos. No es posible que una simple 

http:t,'t-.ne
http:ic''la.mn


integraci~n J o s is :~'a! -nool Qt~cx- JO: 
total, scno !it,-.' m n c- ta~c .:-,or'i' t o Ir7 . 

n'io -1 trabcao .i-icc.v.pi- r c 
tema d r ')r: e ' -ImL1 : e.- o*1 cr at a - I , 1 o 'r,2r 

de este gran 'ina I ia vi1 i1!.1.nori ern po t,-,T-a 

p6sito ultimc CUp 1a rni~ '-n tr-iar le u'c0.!' 
tudios a rpali car or, a zon. ccct o"- in -ci c 'npr-nicer ' cc 
funcionamricnico rn 'zondcicnes naua. 'c'''~ o"1ortai­

ruanric sus varia lr- son afcct-, -,' "- -st ntar cailsa:. 

En otraici nlalhran , -rai. de' anal c-ir '. '--io one-c .e 

art,.! o mejor I oii a ycil-a.- .f- cnnp-wa rpoder 

modelar olpc;t-a c ot nrl noinil'nte vr i fen-­

mTnnos itnil'I s-fs -- in-' :I c. !n !! c le fu 

desarrollo v '!-.lbotac:' .- orr 'a t "C' hn'rec. 

Tmljefto 

F7st, MnIeanr m'­

rnitir5 nrcveo!r ian bi'-, w,~~~fi--ccc'a"'n ~.rcn 
c de Iil ncn-' -- -ncn1J -nrtr-. 

no dei amPl)ento'm,r ! c. c vi- ",rrara corni'. 07onr-nQ',­
to mbiontal del A'e'u n ct"'n mi amtnni~o r-n:-n 

pr inc ip'io. 

'o~cma Arsiental 

Antes du untra- al ' c- de1 rari'r.Itr-if; amc­-c cklon 
.bientaleic a o.:)ser-ar --:nit-orear ,prir comprender c-cfcomnc 

marinas costcro:; crn con-Jon .cnt-, lie.ir ,ia-a cu'tor'in rcc, fi'P'c 


farniliao cnri ci -uilo-: non. la caractore-tC I " . " iC
 
ies del mcdio n~ n'o, - lie'i-cc c-:-Iur conctncrarnani sa
 
±undarcntoz on li zoi~ --n ntra. 

Las 'I'7'as cl ccttn izna cortiia caFn :p.it. 
blc a la ra-i aci 5r0 -- ;r ~t . li 1 luc nccL' cc ci-az 
Denetrar la cc';f oc'a :r'in ~ jos-scii6s -1oI". 
cual. e-s cic'o-nada -o ~I (jU( IM,,r;,y 0 t il 1,1fn e!: r: 

pucdecn cl-nr r-.ccicn-- noi 'mnargo roas V'i I-. a; !., '­

jja ac65-t ica, q"Jo pc_i- -1 se nr -'- , i 'I a a ' ri vcIs if-!f I n c; 
cons ~dc!r'i11les, aunikr a aguar;jii~'- naorm;-iI. 
tauI'cO , 1noc--le a .'c ct-. -ia - 1-riI-a ic '-.l 

CcroccnrCIt':' C00ra 11c, i'~" El nwol'iio -- nti on :,O)­i 

vimifntznc' la- I '''l1' 

a n' r -^, J -714a I af, va'riaciof'c !f -nn ­

;:crna
'-

*- ".c.-aS. ,i to-
IV"~~~~~ 

!A(I -j: :r~ :i- de Iil.51 - 51, cr'- t-to 

las un"' -r rr-. 

r "7."-' a tr' r-nrcgi I -i-, pe fr~ 5 , rc-.I-.ic ru­

las -'on Iv a. 'I e:n- - i a Sori ]C '-rno,' i,7 i on-iasf
 
-'-t-'-e m'ncn, is i 


- t'-,!, r en- c II' s n~r3 -. ''s 

nac-'--F ar'-' -, sc ;iplicar a 1.
 

m--d' ciia-r-inc . n - ,t . iu-. Pa-fdo c11ans, a 1 * -e r lun,,ar on. las
 
a7,uas poco p'-ofundaF 1e mrn-n continental a en la pavra misma
 

o ; ant" ''iCaTr cCOMrulic an notablemenitc Entran, a jugar entonces
 
!as compleji4acief; .ue se r'roncionaron de las intorffc'c.­
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"onvicnc en cste mo:ent,- defin:_ e. alcanoc que dov al t~rrnj­no !e zona oam!.onte czcstorc.. Es-a ro-i6n lase extienie desde 
.nc!a '4 nlava su'pta a la accton de :as olas y quo se puoderejraun man ex­tiorra antcsc'unri~c h asta el 'Orde sr-, la influoncia de'l medicext'r ic' dc talul' continent, uic

Jc por lo tanto le. platafc-7't" con' ner.:l Esti def~ ici­cnnsstecntcn 
 la rcgi6r. donido, exisFt: el mayor porcentwie uIcrecursos v usos de) mar; de lao fact4iiidades teCnicas de don.i­rrcllo y xlt--'n% 

6 
col nonconir.de mar patrimonial actual ­monte s5 sentd, ,o 'on aie en de.-arrollo. t onte am'ienteqoo-i'fio
docm-arre~arleio!o 
recursos en 61 contonidoslos distintoss uson. quo elI ~omlire !:.ra' 'I 61 para compictar icuadro a mcdciar. 'onvieno dercriir los posillo usnon del 'horn­bre, pues el. obie* ivo ;undamenta' dcl modelamiento lcl econ--,tema rmarinc, nrvtra nara nr nier las !hases cecntificas para laaplicac.;5n racional esosdo, usos. "iioc nor.: explotaci~n do re­curses renovabiecn (iC 'no)partIcularmente pesquerlas; ex­plotacio'n cc' recursos mineralon l~quiduos y s6iidos; transporto,tr~fico marl't'lo v 7u crrenpondiicnte irfraestructura marina;turismo, imenidadenc conservaci6n cdo amlbiontes marioos parti­cularos; roncrv'cr c dro ion residuos nroducjdos nor cierta5 acti­vidade.:; do' hcnbr:, servicin: rarinn inciuyendo navegaci6n, co­municaca.ones y 
 mpewoteorol6pico; 
v finaimente investigaci6n

cient~fica.
 
Ts convnlontr Aestaccor 
 que 1_ reri6n ma~s intensamonte usaday quo os adecos a znna1 IS dfni !nclh costera est~crra se 'Junta cron el mar. 

donde la
 
Todos oston- va~ iados uznon- d-l medc) 0 mrino 
por el hombre a­fectar~n c!. tom tcanocd-ar. Po-' 1, tanton elc desaf~c quotenomos n)or GPdiaoo

t oma 
eon "Lm.-7100nJr e ccmportamictoto del ecosis­cons titui ",):or- l--iccco rr!'cof -sico con todos susfcnrnon inosc . -or lo:: rocursns r-'novahles. y no renova­bica; a115 eoxi :<nen-on quo 0c-n todro stema natural dinimico seencuontran en ilamoIo tie u r din~imico". La compron­si6n de eonto comnp rtar-,i'pn-c '0f-w ter ur-a oxcoioncia tal como
para conocer el inmnacto qac ia;at-dat o del hombro 
 en eluso variado deJ m-r' Pouc.ir0 a c-st. estido do equiiibrio ding­mico nolcaia. 1o imnt' entorco-4 -"'crsn, condicicon deroalizar, un verclas.rr "Tranej' " I J, onac conrora. r! probema­a resolver vs reoo monto formifc V1 e


Vo _mos ahora 1cc;'aracter-In 'cas 
 -arl -.culares do la zonacontera ',' Ios fonrmeno!cnj.. i] on lue tionor. lupar on la mis­ma y cuva coomron::iron on unclamnrtal nar-i la comrronsi6n delecOsister'a . 7'ara ':1 ion aria" na n ina 'orci6n de la costa ox­puesta on el i..toril mars: imo. !Los cstclarios y lagunan v este­r05 marin n Oonstl 'uvcr; Cano!n? poci ile s lado zooa costera yno so iustifjca e. el tnresonte traba~o considorarios al dotaloe.Cadla Pccnin.- t f-T ccstero onra dlentro do los 1 mites de unao varias cuencan -ormadw?. por i ,s tructura geooi~ica IC la cos.­ta, a saber: u noa Ir co, no rect' , un fiordo produndo y ro­coso, un mo !'ecc-adc p)01 la marac inam laguna o estoc pocoProfundo. 
Las caracterft' icon de la costa o.--rgida v el fondo do lacuenca estan 
rela-ionadas g-ol 6 gicanc-nte y fijadas por su forma,tamafio y profur..i, ad do los cuerpos de agua costeros. Sin embar­
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go, estas resistentes -aracterfsticas ,eol.6ricas son ,rodi-!ca­
das en mavor rrado -,-r las fuerza drl: nas del fujc Ce a;7a, 
olas y viento, ernsa n - erirmontac.5r: " 'or los efectos 20 
vegetaci6n.
 

Veamos srimr'amena e la zona ra sinamica de la irnterfa!,,, que 
es ademls , coso se ha d *acho ar,'e.,, .cc ,ccos: v usada; mn: 
refiero a l aa '.r e'.'i- .cnstintve e'n mov . iu Itc 

cambiando su sun' srai' n cal2 adan ente yov;,:ndo incansable­
mente su posic,6n, 'rar i..o' ,rnr.o ae arena has;ta haber despla­

,zado enormes sMr''asd r a. DIc rlantea ,roblera pu, conple­
jos de conservaci(,,. '., a 2nar,.ica de la 1.YIva ha sido
bien sinteti zada or ,, r-a 'o do*'ja "'Yra nlava es1un1 

deonsi to de material I-'. t--nsito v-i sea a lo lar.o de 
la costa o hec-1 ' 1fu !, la or i'a" 

El agente ". .:'.e ;rc' este permaoente camh; o on 
la plava es el tral. ,:. i -ctunue en al-unas playas el 

2viento mueve :antJa! - .r e dr. arena. 
No ontra de--trc ., a'ant ,a anal i-zar. c6mo se 

generan, propa:a. d S s'',nj-'ra I'.- nla' d- e'>'into; inC 
.2'." 1nteresa , 7 t7e a - '- a ' 'u -xi tencxI d'.ipando.- ':srva; 

Va ntorento Lassu ener'ia er. la : w i 11ii ' seronan L0on 
qua mayor efec, -5ro;ucon en la -,r,|fioaci 6 r de una p1 .a son 
las olas de recasi o meanradodr .1e rondo V ire han norraemenrte 
mu' lejos de la zona !c.' d sesac Jn. EstaS ola!; de perocdo con­
siderable dentro del ,-;neectro de las olar; de viento 'In a 3fl 
svc"undos) llevan crmsnr so considora'Ae enercga qua disian en 
farma turbulenta al romper on la plava. Esta masa ,(, agua pasa 
a::tamernto d,., un vale:r conri',,rahle de ener-r'a a tn valor- cerc'. 

"nde va esa eneT-qa? ella ._i sittri buye ya sea en forma de 
mo':ento turbuIcnt: '0-.o leva''nta ',. 'ueve a lon rranos de arena 
yen una csrculCIa :, I l larro de la co!. ta scrioida Como co­
rriente costanc:ra er algo mA cnmplicado conocido comoe circu­

1laci6n costanera. 'ta c"rculaci6n est condicionada a la incli­
naci6n con quo la- olas rompen solre la rlaya, a ia tnoocrafa 
submarina en la :o'a 1r' ima a la romnienre v a la forma de la 
l~nea de costa. A!hora '',., l-a dirocri6n con la cual 1Legan a 
la costa es on fartor C'i,1tiCO; la topografla subrmarina costa­
nera es cambiantc nor i acc6r, ]e las mismas olas y la linea 
de costa es mar erstahlr. Te tode l- expuesto anteriormente se 
hace evil-nte iue para ,crier comprender el comportamiento de las 
playas y los fanomenos arociadon a au variabilidad so haco ne­
cesario lisponer de un pro rasra elalorado en el espacio y en 
el. tiemno de observacionr, de ciertos par~mtros b!sicos tales 
come: 1) meidaus de playas, 2) topografla submanina costera, 
3) r6gim-sn de lar olan 1e v-ento, It) circulaci6n costanera, 
5) nivol medio del Mal, y 6) obrervaciones meteorol6gicas. La na­
turaleza estacionai de la variabilidad hace que estas observa­
ciones deban realizars Jurante larr'os intervalos de tiempo. 

Conviene destacar aquT que en el caso particular de estuaries, 
esteros o lagunas costera', se arregan otros pa. imetros que afec­
tan el ambiente costero v que se ncorporan a la lista antes 
mencionada y sen monitoreados. 

Si trascendemos la zona crftica de la play'a y nos ubicamos
 
sobre la plataforma continental que, como hemos expresadco antes,
 
constituye parte de la zona costera, encontramos que si bien no
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se producen los casos dram~iticos de la playa, tienen lugar fe­nornonos 
amnbientales de gran imnlicarlola 
on el ecosistema. La
pr'imora complicaci6n es quo los 
fen6menos oceanogr~ficos son
los caracter-sticos dc 
las "aquas poco profundas". Esta mani­festacion tienc una 
especial connotaci6n en la ciencia oceano­gr5fica, ya que los fcn~menos sont de mayor corspiojidad cue enel caso de mar- nrofundo. Ot*rc. fen6onc, d(: profundas implicacio­nos biolor ,.can '., mtctoolol6 ricas cioahicas es el fonnomcno cona­cido como "sugerencia costora". Est,! Caracterizarlo por el ascen­so de aguas frias lel fonds, r, do cierta prfund idad que al es­tar car'radaf- Ac salt-s nutritivas, la tlroductividad biol6gicaen la cara af6ticci adqu icr-c valor-cr cr:msidcralos. La causa deestefnom r',r r-cnera do caricter localizado e inter­
r.. tc tF-7::6 dl ietonreo4,0r.inante quo ene :1 la 6ocasde urgencia ::op7ias paralo. it La costa. 1:1 milagro Peruanode ld ancihoveta os,, .,ebidc a ente tipgo do fen6meno.El programa c~lserv.acional relacionacic a oste fen~mrnc incu­ye la dcter-miriac:;5 sistematwc-, docl campo do la tomperatura su­per'ficial doe !,I :m-a ccas.etr. 'T' d12 varios rraetros meteoroli­

iricos, er. -arc~cu'-r el vientc.
 
Cu".ta n C.,' aui0 ' 0C, 
 ara el levantarnierito mra- to"e ;n:Iuve Q- u _ atafor" aii f jas- 'nstrumentadas 

y 
ta-Co, u-ue::' aotiLi 

a 
do cportunidad y ye­a'!,) acreoE talc", cc'r -- r v : o 'o quipados con son­""'1t~cao Jado .lue lcs it monitorcar car-ac­toriza 0. on -am e eo 'a"~ a !oof!r do dimensiones cnlsi -

o"~ camcuor ortan'--. a 'L"ica quo tentan ca-C '1 llp'ca, !7 0 1" Clri "I" M ces IreaL; si ultaneamen-
Crt.'to ''1 ".''r .o~-'" 1 valor potencial de los 

sc~sore sat-'.-to7C, que poseen gran van-C ,- 'u ur'omo'oy rospuc. sta multiespec­
i's- T ')-It c.01c )r. Szekieida pro­

fr. e abrtcn'o do eytenderme
0"c,~-,--lstra~inO-do' nr los fen6jne­

1'~ -o ''--- ,"':i la ;-1ay. COac !n el margen con1­

f SOjestOca aquf enp. p-,aIra- 71jolbsor-vacional arritba men­resdon ! 5'. 'Vini d. COmpnder el COmporta-C * oric cCa'f r. . .r110, *~inciuy- no solamelnte ei am­boeno f0 IC'! , re 'i'afico Ccrt~Crnrt s.1C. tamiin171 rtocuz-:i', 11- eConter~do.,;, 
ino 

.1 CrIC0 i itorrciaci6n entro
a'tosLlo2. lsa25 Crd ncoor-- tarnbi~r, ofoctuar lovan­ta'171Ont r-~tr' rleoes r-2urfso'; !ic7un lar iincas mencio­nadas ;para is - a-1-'HrC amsltentale'- f,.'iicos. En este sentidotiene gr7r i r-~i 0 .,tonitnrso .; lasr pcobiaciones do peces.Estos par-imetr)r, '7r. tv'aliosos- casi los f~sicos para la corn­prensi~n l cart de,.o:' eocosistoma y su modelado.Adem~s, no, dehi -Ileda-s
(11este pr-orama do relevamiento y Monitoreo -0_C::
C7ue-.rmoritos de un problema cient~fj­co de gr-an car-tlej :,o!. a-icoCf 21 mo-dolado del eosistema. Ellonos ileva a rlant'arnas aa py-!7,unta !e carlo encarar este desa-.

flo cientifico. Er! hal sotdso atalican las miornas conside­raciones hechas par-a ei 
ostudio integral del ecosistoma costero,
incicyondo al 
homibre y sus actividades ofeci-uadas al comienzo
de esta disertaci6n.
 



Siendo el problema a resolver de carac:er rutidisciplinario
 
y con interacci6n entre las distintas disc ilinas, se recomien­
da utilizar las * cnicas de "anilisis ie sistemas". Elo est5
 
basado en un principic fundamental de la ecologa de que en un
 
ecosistema ninguna parte opera independientemente de nin-una
 
otra. No se aconseja, como a menudo ha sida el caso en trabajos
 
oceanogr~ficos anteriores, la soluci6n disciplinaria de los pro­
blemas ambientales. La planificaci6n del experimento cientifico
 
debe de ser hecha simultgneamente par los distintos expertos en
 
disciplinas o 5reas de la ciencia. El enfoque de anSlisis de
 
sistemas aplicados a problemas ambientales serg discutido par
 
otro conferenciante bajo el t~tulo de "Los levantamientos inte­
grades para el desarrollo del 5rea costera".
 

Antes de acabar con este trabajo deseo reca]car sobre la na­
turaleza y alcance del programa observacional de los par~.metros 
fisicos y de los recursos del ecosistema. Como todo sistema na­
tural de gran escala y de naturaleza muy variable con perfodo 
de variabilidad de carActer climgtico, la red de observaciones 
cubrirg grandes extensiones y deber5n efectuarse durante largo 
tiempo para que tengan algdn sentido. Ello hace necesario que 
el reconocimiento y monitoreo cientifico comiencen mucho antes 
a usar la regi6n. Es por ello que creo firmemente que tan pron­
to un estado cualquiera reconozca el valor potcncial de una zo­
na costera3 comience de inmediato el estudio cientifico de la 
regi6n segun las lineas sugeridas en este trabajo y que ello 
sea mucho antes de la exDlotaci6n de la misma. De all! que ten­
ga cierto sentido el asignar fondos adecuados para la investiga­
ci6n oceanografica, que desgraciadamente es bastante costosa. 
Sus dividendos son, sin embargo, bien rentables. 

Para cerrar este presentaci6n deseo resumir los puntos fun­
damentales de la misma. Ellos son:
 
1) La zona costera es uno de los patrimonies m~s valiosos con
 

que cuenta un estado con litoral marltime. Su valor geopo­
litico nacional es indiscutible y debe ser motivo de preo­
cupaci6n de las autoridades responsables el adoptar las me­
didas para un manejo adecuado de la misma.
 

2) Esta irea tan particular requiere un tratamiento muy parti­
cular. Se recomienda aplicar las t~cnicas de "anglisis de
 
sistemas" para encarar el estudio del gran ecosistema que
 
incluye no solamento el ambiente natural y sus recursos,
 
sino tambign el hombre y los usos que 61 har de dicha zona.
 
No se recomienda el efectuar estudios parciales que respon­
dan a un use particular, dada la interacci6n entre los diver­
sos usos. El objetivo final de las investigaciones seria el
 
de modelar matemticamente el comportamiento del gran eco­
sistema. Si ello se lograra serla posible optimizar todos
 
los usas a hacer de la zona costera sin afectarla. Esto es
 
de una gran complejidad.
 

3) La componente ambiental y su correspondiente ecosistema ma­
rino se caracterizan par pertenecer a un sistema natural en
 
gran escala y muy variable. Ello requiere tambi6n estudios
 
interdisciplinarios que deben ser atacados tambi6n simulti­
neamente par los especialistas disciplinarias o de otras
 
greas de la ciencia siguiendo las t6cnicas de anglisis de
 
sistemas.
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E.lDrogvama observacional se caracteriza par lo extenso del 
area a cubrir rsiru2t~neariente (sinorticidad), por su frecuen­
cia do ruestrco v~ por el largo i*ntervalo de tiemrpo durante 
e2. cual deben efectuarse. Fsto implica un apoyo a la inves­
tigaci6n cient~fica hicn aniticipandc al. uso de la rcgi6n.

11 objetiVC. finjl1 e,7tc O.StU:.ic oc -.anbi~n el de frrinular
el r'odelc rnatcr~t cc d COSi Stea M.ir. .no, inciyerid en~ 1 a

Icefctor en~ p par, los usos del',1roducsidoL hombre.
iLo complejo dltema, as-, Como 1w, 4ntereses involucrados 

ktt zc'na recquieren una especiaU atencion y gran dosis de ima-
en 

7n -ic 'ri de ia autorid2ades ! sponsalv.I Cs. 
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generales d'amenagement des cOtes
 

Renato Pavanello et Jean PrisoLu 
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INTRODUCTION
 

L'accroissement dO mographique et industriel qui
 
caracterisent le siecle dans lequel nous vivons ne son' pas
 
sans poser un certain nombre de questions relatives au
 
bien etre et a la qualite de la vie, au respect des equilibres
 
naturels. L'homme directement responsable de la situation
 
prend conscience qu'il d~ttriore son propre environnement A
 
tous les niveaux et que si des mesures energiques ne sont
 
pas decidees a breve echeance on peut s'attendre a de
 
graves desordres. Cette inquietude a dbjA servi de thbme
 
A de nombreux ouvrages les uns objectifs, d'autres relevant
 
davantage du roman futuriste.
 

On s'accorde A reconnaltre que parmi toutes lea
 
preoccupations justifices par l'accroissement des dtverse­
ments de nuisances dans l'environnement maritime, l'une
 
d'entre elles eat marquee par lee consequences que ces
 
contaminations massives et permanentes peuvent avoir sur
 
la sant6 de 1'homme et ia salubritt des resources marJtimes
 
dont i se nourrit.
 

C'est la raison de reconnaltre A I'OMS l'obligation de
 
diriger une partie de sea activit~a vera l'organisation de
 
la lutte contre lea pollutions en general et plus speciale­
ment verb l'laboration de moyena susceptibles d'assurer la
 
sauvegarde de l'environnement maritime.
 

Depui4 quelques anntes ceux qui ont et invites A 
participer aux conferences et aux travaux ont A differentes 
reprises bte s~duits par le d~veloppement et la diffusion 
de thfories consacrtes aux m~canismes de la dilution et 
de l'auto-6puration. Certains accordant un cr6dit exagere 
aux hypotheses et A des experiences peu convaincantes ont 
trouv6 commode de s'en remettre aux bons offices des 
ph~nomenes naturels et de leur confier le soin peu couteux 
de r~tablir l'ordre. Cette demarche intellectuelle n'a 
eu que de facheuses conaquences, surtout en ce qui concerne 
lea zones littorales. 

DEFINITION DE L'AUTO-EPURATION
 

L'auto-tpuration eat comme l'indique son nom le retour
 
autonome d'un environnement quelconque A son 6tat naturel
 
loraqu'il a subi un dommage limite dans la grandeur et le
 
temps. Cette notion eat capitale, elle conditionne le
 
ph~nomene. Il va de soi en effet que si lea causes de
 



desequilibre 
sont multiples, rep6tees, permanentes, massives,

il n'y a plus d'auto-epuration possible. 
 Cette evidence
 ne semble pas avoir ett 
bien assimilte, malgre son extreme

simplicit*. L'auto-tpuration entre dans lea mcanismes
g6neraux de l'"Homeostase" applicable A tous lea 
fcosystemes.

Elle n'en represente qu'un cas particulier.


Au niveau du milieu matin, on conid~re que la
sauvergarde de la 
sant6 publique et des ressources maritimes
 ne peut ttre assur~e que si l'environnement ob~it A un
certain nombre de crittres dits "de qualit&', choisis

parmi des parametres physiques, chimiques et 
biologiques.

Le d~passement des 
normes admises par des commissions
d'experts conduit a la situation d'environnement pollue",
c'est A dire impropre aux usages que 
l'on en exige. Le
retour naturel aux normes de 
ce milieu d6soquilibr6 d~finit
 
donc lauto-6puration.


Par raison d'espace et de temps le processus ne sera
envisage ie qu'en ce qui concerne les 
agents microbiens
 
pathogenes reprenentes ar les bacteries, parasites et
virus, ce 
qui limite le sujet aux problimes de sant6 poses
par la pathologie infecticuse et parasitaire qui comptent

parmi les 
plus prtoccupants actuellemcnt.
 

Ies autres probl~mes de sant6 publique que 
pose la
consommation de poisson. et f
fruits de mer contamin~s
 
par des agents tbxiues nr feront pas l'objet d'un expos&
d taila6 mats ie processus indiqu6 pour la 
pathologie

infectieuse est aussi valable, mutatis mutandis, pour
le can de la concentration des agents toxiques d'origine

chimique.
 

CARACTERES £SSENT!ELs
 

Un desequilibre peut @tre brutal, maia passager. 
 C'est
le cas d'un deversement intempestif, accidentel, d'un
 
produit quelconque.
 

A l'inverse il 
peut @tre modeste, mais continue,
permanent ou bien permanent et massif.
encore 
 11 eat facile
dans ce domaine de laisser l'imagination concevoir tous lea
degr~s dans 
la nature et le d~bit des polluants.

lls sont de 
toute fagon toujours rapides, immddiats.
A l'inverse les mecanismes naturels de 
neutra isation ont
obligatolrement contre eux: 
 la lenteur, la complexit6,
lea inhibitions, ltsd~faillances in>.rentes A tous lee
 processus biologiques, en un 
mot ils souffrent de nombreuses
 

incertitudes et 
de minses en d~faut.
 

LES MECANISMES AUTO-EPUkATEURS (Fig. 1)
 

On les recornait ruIuis, aussi est'il impossible
d'attribuer l'auto-@puratLoi, aun seul facteur. 
On convient
d'en distinguer troin categories: 
 facteura physiques,

chimiques et biologiques.

(i) Physiques: t'action dest facteurs tela 
que la lumi~re,
radiations diverses, 
temljerz.ures, pressions, 
demeure modeste.
11 est en effet domontre que 
les radiations bact~ricides ne
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DAN$ LE MILIEU MARIN
FIG, I. DEVENIR DES MICRO.ORGANISME$ 
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aur quelques centim~tres
 

de profondeur. La lumi~re par contre joue un role
 

considerable sur la productivite primaire et sur les migra­

tions planctoniques. C'est a ce niveau qu'lil importe de la
 

conaiderer, car le plancton est vecteur de 


pt-etrent le milieu aquatique que 


un polluanto
 
ce propos.
microbiens; comme il en sera part dans la suite de 


Les temptraturen relativements basses interviennent en 
ce
 
sens qu'elles ralentissent len activits biochimiques des
 
bact~ries htttrotrophes m sophiles et leur croissance, mais
 
elle ne les neutralist pas. 11 existe des bact~ries et
 

des virus dont .a resistance dans le milieu extrieur est
 



extremement faible, c'est le 
cas des Myxovirus, des
Haeo hileae, des Neisseria, des Treponomes, par exemple.
Cette fa-ble renistance constitutionnelle explique d elle
meme leur disparition d'un milieu pollut. 
Maie il s'agit
la de groupes microbiens reduits, assez inhabituels que l'on
ne risque en aucun can 
de retrouver dann des Omissaires,
des 6goots, 
ou autre vecteur artificiel. D'une fa~on
g~nerale le froid contribue plut6t a la conservation des
 
microbes.
 

L'un des facteurs physiques lea plus efficaces doit
ttre recnerch6 dans Iladeor-ption. L'hterogtnit6 de
I'environnement hydr1que eat itlle que lea microorganismep
ne peuvent pratiquement pas y conserver leur autonomie.
Ile en tirent du reste 
profit. En effet lea particulen
flottantes vivantes comme le plancton, organiques tela
 que d~chets en sunpension ou enfin mninrales fixent par
adsorption lea tilfments solubles qu'elies concentrent A
leur surface, et tous lea microorganismee pr~sents qul 
errent
dana le milieu aquatique en 
quete d'un support. Lea germen
ainni 
fix~s sent bien entendu apparemment 6limin~s du
milieu, en tant que populations autonomes, libres, mais
iln sont concentr~s, rassembl~a, pria 
en charge par lea
particules au nlveau denquelles ils 
"gitent" au sens
;cologique du termse, 
 lls trouvent nur cen gTtes un refuge
!avorable A leur survie et mfne A leur d~veloppement. De
nombreux documents exp~rimentaux en apportent le thmoignage.
.'autreF faeteurs physiques su 
;ent dans leur action
P adeorptlon don ils completent les effets. 
 11 s'agit de
ia F'culatorn, dispersjon et sdimentation. Lea 616ments
fx--sT 
 paicues en subinsent inluctablement la
dedtin~e lea pertrinations. 
Dane beaucoup de circonstances
ellen aunt djaperoees vers le large, suivent lea 
courants
c6tiera ou de haute mer, 
ou encore ellen 
Sont entrain6es
 vera 
le fond oa elles oedimentent ou floculent selon la
composition du milieu. 
 Lea agents pathog~nes suivent la
loi commune. Si 
lee analyses de routine ne permettent pas
de lea retrouver dane lea eaux, leur recherche aur lea
sables et 
lea sdiments, sur lea particules flottantes lea
mettent de nouveau en 6vidence parfols loin des c~tes.
L'auto-6puration physique a donc pour constquence
ensentielle le 
captage des microorganinmes dent le nomnre
relatif diminue si 
on le calcule par unit6 de volume, soit
pour 100 ml d'eau. Cela signifie que ei dans 100 ml d'eau
pollu6e d'E. coli, 
au 
taux de 1.000 nOus introduisjns des
poudres inertes, 
ou n'importe quelle particule: plancton,
argule, par exomple, le nombre d'E. coli diminuera rapidement,
il sera en quelques heures r~dult A quelquen unit~s ou A 0
selon lea qualit~s de l'adsorbant et satuantit6. 
Lleau
eat apparemment dfbarrasse des 
bacteriis polluantes libres.
En ce 
sns restrent i1 y a auto-6puration, lea qualit~s
bact~riologiqueG je l'eau ob~iauent aux normes de qualit6
d~cidties par lea experts, main il est 
non moins primordial
de comprendre que lee E. colil 
sont To!!ors pr6-enta dana
le milieu, et 
ou'il en et ainsi de tous 
 -agents
pathoganes
Salmonelles, Viru ,, parasites, entre autres. 
 L'adsorption
 



ne les dtruit Pas, elle lea concentre et leur offre des
 
conditions de survie et meme de developpement. Cela signifie
 
6galement que toute agitation des sedilents remettra ces
 
particules charg6es de germes en suspensions, que des
 
"tensie actifa" pourront lea liberer de leurs refuges et
 
lea disperser de nouveau dane l'environnement. Telles
 
sont len limites de l'auto-6puration physique dont le
 
complement eat la filtration sur lea couches sableuaes.
 

(ii) L'6puratior ehimi q.u_!e
 

Ce mteanisme a ete a ,ilfferentesreprises envisage
 
avec des fortunes diverss. II fait encore le sujet de
 
discussions dont on deplor6 parfois le manque d'objectivit6.
 
Le milieu marin doit son originalit6 A la presence d'6lments
 
chimiques considtrds comme 'majeurs": NaCI, Mg, des sulfates,
 
bromures, en sont des eximples, et h des 616ments mineurs:
 
trds nombreux, oligo6l~ments, represent~s pratiquement par
 
tous lee cations et la majeure partie des anions. Cette
 
composition n'intervient pratiquement pas dans l'auto­
6puration. La majorite des bactdries, des levures,
 
champignons inf~rieurs, virus, sont totalement indiffdrents
 
aux salinit6s habituelles des oc6ans. Le nombre de
 
bact~ries halphobes eat r6duit h quelques unites, il
 
n'interesse que quelques germes parasites obligatoires tels
 
que Neisseria Haemophilac. Tous lea autres germes supportent
 
la moyenne de 3,5% en NaCI, se comportent souvent en halophilm.
 
pr~f~rentiels (Staphylococcus aureus, Listeria monocytogenes,
 
Vibrions, quelques anaerobies de gangrtne, certaines
 
Enterobactdries en sont des exemples) en indifferents,
 
euryhalins ou halotol~rants.
 

Les autres 616ments de l'eau de mer n'interviennent
 
pas plus que lea sels min6raux majeurs dans l'auto-6puration. 
Uii) On ainvciu6 l'activit6 sp6cifinue de substances 
organiques sacretees dans l'eau de mer par le plancton ou 
des microorganismes varies appartenant aux microbioc6noses 
atitochtones. Tout cela eat maintenant d~pass6, d6suet, 
la th6orie du pouvoir antibiotique et bactericide des 
eaux de mer doit Otre d~flnitivement abandonne. Elle porte 
malheureusement la responsabilite de l'installation de
 
nombreux deversements directs our le littoral maritime,
 
notamment au voisinage de stations baln6aires, de zones
 
conchylicoles, dangereusement pollu~es. Elle fut le
 
pr6texte A la transgression des lois de non d6versement dana
 
la mesure ou lea responsables de l'am6nagement du territoire
 
se sont laiss@s abuser par cette theoric que rien ne
 
permettait cependant d'accrediter. Elle eat en fait basee
 
sur des experiences qui souffrent de ddfaillances techniques
 
A diff6rentes reprises d4nonc~es.
 
(iv) Il reste toutefois dan ce domaine quelques faits 
positifs qu'il importe de remettre en mnmoire. On reconnait
 
l'existence dans lea mers, comme partout ailleurs dane la
 

nature, d'organismes capables d'6laborer des substances
 
antagonistes susceptibles de s'opposer au d~veloppement des
 
bacteries. Toutefois ces substances bien identifi~es,
 
ne peuvent Otre 6labordes que dans des conditions de
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developpement que nont rarement realisees dans i 
nature, A
l'exception de quelques microenvironnements et de conditions
 
climatiques tr6a speciales. 
 Les resultats qul ont ete
obtenus "in vitro" ne 
peuvent en aucune faqon etre transposes
a l'environnement. 
L'accord des ecologistes est sur ce

point unanime. Les produits ne sont secretes que par de
petits groupes trds sp~cialis6s de microorganismeo, seulement

dana des conditions alimentaires d'abondance. Ces produits
sont immndiatement diluts ce qul rend leur activit6 pratique­
ment nulle.
 
(v) S'il fallait absolument trouver un substratum chimique
A I'auto-6puration ii serait plus raisonnable de s'orienter
 vers lea "carences" energttiques, de chercher non 
pas ce
qu'il y a mals 
ce qu'il manque. La vie microbienne comme
 

toute vie celliulaire eat intimement 1l1e A la notion

d'aliment. Aucun developpement n'ent concevable nans
facteurs 6nergdtiques. 
 Lea bact~ries polluantes appnrtiennert
au groupe des chimio organotrophes, allochtones exigeants.

Le milieu maritime est caractdris6 par sa pauvrete en

matiere organique assimilable puisqu'Il 'en rontient que
quelquen milligrammes par litre. Si cette 
done eat tr~n

inferieure d la ration de croissance. B'lle suffit au
maintien de la survie (lea bacteries enteritiquen pendant

plusleurs jours et m~me plusicurs semaines selon leo

circonstances. 
La raistance des bacteries allochtones dans
le milieu exterieur eat conditionnle par leur resistance
 
propre aux privations, au 
jeune, par leur structure, leur
constitution. Cette resistance, cette 
vitalitt, entrent
dans lea caract~ristiques de chaque groupe microblen. 

germe8 padhogenes survivent donc toujours un 

Les
 
certain temps


apres leur arrlvee dana le milieu matin, lea moins doukadisparaisnent 6videmment lea premiers, c'est le cas par

exemple des bacilles renponsables de la dysenterie. Mals
cette disparition eat en 
gen6ral relativement lente s 
on
la compare A la rapidit6 de leur irruption dana i'environne­ment. 11 en r6sulte qu'en cas de contaimination permanente

et massive, l'ensemble de la mortallt6 
bact6rienne ne peut

en aucun cas compenser la masse des apports. C'est
prcis~ment la situation de bien des zones littorales.

L'auto-6puration eat d6passee. 
La disproportion entre la
rapidit6 des pollutions et 
la lenteur de l'auto-epuration

eat on le comprend considerable.
 
(vi) Les facteurs biologigues


Ils sont encore plus complexes et capricieux tant u1s
 
sont intriqu~s et dependants les uns des autren. 
A ceniveau il eat indispensable pour comprendre l'auto-Ppuration
de r6sumer ce que l'on salt des bioc6noses en general,
et des microbloc~noses en particulier. Ce chapitre 'undes plus importants m6riterait A lul seul de longs developpe­
ments. I 
n'en sera dit que l'essentiel:
 

Lec microorganismes sont organisn6s 
en communautes que
l'on d~finit en 6cologie comae 6tant des microbiocenosen.
 
El]es comprennent des protistes, 
des champignons inferieures,

des levures, des algues bleues (k;yanophyc6es) des
bact6ries et dti virus. 
 On y distingue des bact6ries
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autochtones hOtes habituelles d'un 6cosystdme donn6 et
 

des bacteries allochtones, de passage, accidentellement
 
pr6uentes, ou polluantes. Les polluants pathogenes
 

retiennent la possibilitb de provoquer des maladies sporadiques,
 

endhmiques ou 6pid~miques, transmissibles par le milieu
 

qui les conserve et 
en facilite la diffusion. Cet aspect
 

la pollution des eaux int~resse tout spcialement la
de 
l'on s'en pr~occupe depuis forv longtemps.
sant6 publique et 


be r61e des eaux Impures dans la transmission des maladies
 

W'avait pas dchapp6 aux anciens. Avec lee progr~s de la
 
partie de l'pidemiologie s'est
aicrobiologie cette 


On savait d~s 1885 que les
consid~rablement d~velopp6e. 

fur et A mesure que
bact~ries pathogones se rar~fient au 


zones pollude. be principe
l'on s'loigne des cotes et des 

retour A l'6quilibre 6tait done
de l'auto-6puration, du 


(NICATI et RIETSCH, de Mardeille 1886, de GIAXA de
 pos 

Naples 1889). Trds rapidement on s'aper~ut que cette
 

rar6faction 6tait certes le fait de la dispersion et de la
 

dilution, main aussi d'une certaine "concurre~nce vitale"
 

dont les grandes ligne3 avaient et6 trac~es par DARWIN (1859),
 
r~v ]ait une r6alit6 applicable
la lutte pour la vie se 


m~me au nivenu des infiniments petits. C'est donc sur
 

cet~e 
base que furent entreprises de tr~s nombreusen recherches­

pour tenter de comprendre dens quelle mesure la "lutte"
 

entre les microorganismes pourrait contribuer A l'auto­

6puration.
 
(vil) De toutes ces recherches on retiendra l'action 

Les Bdellovibrio,
envlsag6e par des bacteries et des virus. ­ es
nourrissent de bact6riesqu el
 et lee Myxobact6ries se 
 Des virus
d~truisent et dont elles provoquent la lyse. 


qualifi6s de"bact~riophages" trts r~pandus dins la nature
 
les germes pour len d6truire.
attaquent eux aussi 


Il ressort de toutes les experiences rapportees sur
 
que l'on sait des conditions de vie de
 ces sujets et de ce 


viraux qu'ils ne peuvent
ces pr~dateurs baettriens et 

que dans des conditions trds
 exercer leur activit

6 


en
nutrition et de d6veloppemnt. 11
particulires de 

que lea resultats obtenus au laboratoire,
resulte la encore 


ne peuvent 8tre transposes
aussi brillants qu'ils soient, 

retrouve dane la m~me situation que
a la nature. On se 


pour antibiose.
 
pr6dateurs bact~riens existent indiscutablement mais
Lea 
conditions naturelles leur activit

6 
devient
dans le 

n6cessairement tr~s modeste, r~duite A des 6cosystdmes
 

limit~s, riches en mat~riaux organiques. C'est le cam de
 

quelques s6diments et d'eaux trds fortement pollu6es.
 
conditions lea processus n'atteignent jamais
M~me dans ces 


les r~sultats escompt~s, ou que laissaient supposer de
 

exo6riencea de laboratoire.
 
(vii ) C'est aussi l'occasion de rappeler l'importance en
 

6cologie des ph~nomdnes de comp~titions alimentaires entre
 

les populations constituant une communaut6. Ces mecanismes
 

eux aussi tr~s 6tudi~s par lee microbiologistes. On
sont 

que 1A encore le m6canismes
retiendra pour 6tabli 


demeurent relativement modesten dans lea conditions
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naturelles. 
 I eat mnme connu que gr&ce A la loi 
du hombre,
s1 importante dana la dynamique des 
populations) et A
l'apport de materiaux organiques (eaux d'6goutse 
 la
competition tourne parfois A l'avantage des bact6ries
polluantes chimioorganotrophes, 
ce qui va A l'encontre de
l'auto-6puration. 
Tout enrichissement du milieu aquatique
en matidre organique 
se traduit rapidement par une prolifera­tion microblenne, une consommation accrue d'oxygene la
mise en 
conditions d'anaerobiose de l:fcosyst~me et la
proliferation d'anaerobiea putrides 
indesirables. 
 Les
germes allochtones disparathsent, seuls persistent lea polbants
aerobies, anaerobies facultatifs et 
lea anaerobies stricts.
11 existe des pr6dateurs plus 6volues que lea bacteries
et lea virus, ce sont 
lea microphages que l'on rencontre
dans lea populations planctoniques,

flagell6s, lea amibes, on 

chez lea cilids, lea
 compte aussi 
des limivores du benthc
qui absorbent de grandes quantites de bact6ries, 
de nombreux
representants du benthos entrent 
dans cette categorie.
Le zooplancton consomme le 
phytoplancton et lea
bactries dont il 
eat charg6 en surface. 
 I1 y a donc
bien predation en aens que les
ce germes presents dans l'eau
en sont retirbs, main la 
encore ils 
ne sont par n6cessairement
 
detruits.
 

Le phenomdne de microphagic observ6 
au niveau des
populations de cilies et 
des protistes confirme cette
absorption. 
Si certaines bact6ries meurent, sont assimiles,
d'autres survivent, sont mises 
en r6serve et 
sont tranamlses
a la descendance de 
ces microphages qui 
se comportent en
porteurs en reservoirs et en 
vecteurs d'agents 
ventuellement

pathogenes. 
 Il eat parmi dana 
ce domaine d'6tablir des
comparaisons entre 
lea cycles bact6riens observ6s chez
invertebres terrestres, chez lea arthropodes 
en ce qui
concerne lea virus et 
certaines bact6riea, ou 
des parasites
et 
ce que l'on peut observer au niveau du 
zooplancton marin.
Tout comme lea organismes terrestres i1 
se rdvele un
reservoir naturel et 
un tranaporteur eventuel d'agents
pathogenes. 
 Des preuves en 
sont malntenant 6tablies.


Ces planctons contamines, consomm6s par 
lea fruits
de mer, lea coquillages, tuniciers, oursina, par exemple,
constuent des maillons importants des chaines de transport
des polluants dont ils 
favorisent en 
outre la concentration
 
et la survie.
 

LA encore on conqoit lea 
limites de la "prddation"
dans lea m6canismes de l'auto-6puration, dont l'importance
peu A peu se depouille. 
 Certes l'eau eat mons chargee
de microbes, mais ceux-cl 
encore 
une fois ne sont 
pas detruit.
Il jont 
"ailleurs" toujours disponibles et Infectants.
 

LE BILAN ET L'AUTO-EPURAT1ON
 

L'auto-6puration ne peut Otre nide, elle eat 
une
vidence, mais in doit la reconnaltre sigulidrement limite
dans le d~roulement de sea 
mecanismes et de see 
effete.
Un grand nombre de facteurs y contribuent, dont ii 
est
facile de concevoir lea in6galites, la lenteur et lea
 

6
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d6fauts. On retiendra pour essentiel en ce qul concerne lea
 

problemes de sant6 publique, qu'A une certaine distance des
 

zones polluees, lee ph6nom~nes physiques d'adsorption, de
 
dispersion, de dilution, de s6dimentation reduisent
 
indiscutablement la densit des germes pathogdnen ceux ci
 
sont en modeste part definiti,ement 6liminda des micro­
biocenosea. Cette 61mination eet la consequence de la
 
faible vitalit6 et de la faible r~sistance constitutionnelles
 
des bacteries, des virus ou parasites consider6s. I1 eat
 
inutile dans ce cas de rechercher d'autres mcanismes pour
 
rendre compte de leur disparition. La majorlt6 des autres
 
germea par contre eat en fait "mise en reserve" au niveau
 
de refuges varies oi ils survivent et se multiplient
 
pendant de longues p6riodes. En ce sens lea eaux sont, 
vers le large, partiellement 6purfes, siae la pollution 
littorale constamment entretenue n'est plus en aucun caa 
rdsorb6ae par lea m6canismes auto-tpurateurs.
 

Beaucoup d'6venements contribuent A la remise en
 
A leur
circulation des bacteries ou virus polluants ou 


accumulation au niveau 6minemment dangereux que constituent
 
lea fruits de mer, ce qui eat plus grave et pr6occupant
 
pour lea hygienistes.
 

LE POINT DE VUE DE LA SANTE PUBLIQUE
 

11 6tait indispensable de faire le point des
 
connaissances concernant le devenir des polluants pathog~nes
 

deverses dann l'environnement maritime et de retenir lee
 
seules observations indiscut6ea. La recherche des solutions
 

qu'lil importe de proposer pour rfsoudre lea problOnes de
 

sant6 publinue invite A se garder des th6ories et des
 
extrapolations mgme lea plus obduisantes. 11 faut 9'en
 

tenir aux faits d'observation et a la consideration de la
 

nature. L'hygiiniste raisonne en 6cologiste, ce qui
 
l'oblige & considerer "l'hlstolre naturelle" des micro­

organismes. 
 Il va de sol qu'il ne peut la comprendre que
 

s'il est au pr~alable instruit de la microbiologie fondamen­

tale, toutefois lea problemes qu'lil doit resoudre se situent
 

A un autre niveau d'observation. Aucun aspect ne peut
 

exclure lea autres ou pr6tendre A une autre priorit6 que
 

celle qul lul eat imposee par lea circonstances. En
 
l'occurence, il s'agit ici de sauvegarder l'environnement
 
maritime et la sante publique. On passe simplement d'une
 

pr6occupation A une autre.
 

LES PROBLEMES FONDAMENTAUX
 

Les deux interrogations poses face a la pollution du
 

milieu maritime concernent:
 
(1) lea risques que courent ceux qui fr6quentent des
 

plages et stations baln~aires pollu~es.
 
(2) le danger de consommer des fruits de mer 6lev~s
 

dana des zones suspected ou recoltbs par des amateurs
 
au cours de peches sauvates, ou encore vendub sans
 
contr6le, soit sur lea marches, soit "A la sauvette"
 
par des marchands occasionnels.
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Ces deux chapitres sont tr6a largement d6velopp6s dans
des rapports et des monographies qul 
ant 6t6 diffusgs au
cours de ces 
20 derni~res annes. On en 
retiendra l'essentie2.
 

DANGERS DES BAIGNADES EN ELUX POLLUEES
 

L'accord complet eat 
loin d'ftre rtalls& sur ce
puisque lea opinions des point
experts consultes sont diviss.
Toutefois un 
certain nombre d'obaervations s6rieuses, quelques
enqu@tes correctement conduites, la raison, le ban sens,
lea 
enseignements classiques de l'dpiddmiologle m6dicale
et de l'hygi~ne, permettent d'affirmer que la pollution d'un
environnement hydrique quel qu'il soit, par des bact6ries,
virus 
or parasites pathogdnes constitue indiscutablement
 un danger pour toute personne r6ceptive frdquentant cot
environnement. 
Ce qui est reconnu exact pour l'air et le
sol, l'eat avec la m@me rigueur pour lea milieux aquatiques,
la mer ne peut faire exception A cette r~gle.
Un 
certain nombre de publications apportent des
t~moignages qu'il 
eat difficile de refuter. 
L'OMS s'est
particulirement pench6e sur 
ce problame et par toute 
une
srie d'6tudes et 
des reunions d'oxperts 
en eat arriv6e a
des conclusions valable A present.
On d~plore l'insuffisance des enqu8tes 6pid~miologiques
et des 6tudes consacres A I 
pathologie des baina de mer.
Lea practiciens se 
sant dana l'ensemble peu intdress 
 A coo
aspects 
de la m6decine. 
 Une des taches actuelles des
responsables de 
la sant6 publique eat Justement de susciter
un peu plus d'enthousiasme at de constituer des 
groupes de
travail A predominance oddicale.

Il ne fait aucun doute que lea 


que lea 
baing cr. dau contamin~e,
sdJours sur des sables souill6s snt A lorigine
de maladies telles 
qu'otites, sinusites, conjonctivites,
d'affections 
mycosiques cutaneo-muqueuses, de fiavres
Aruptives, de gaotro-ent~rites, de manifestations pulmonaires
aigues dues A des enterovirus, plus rarement d'affections
touchant lea m6ninges et le syst~me nerveux. 
Lea 6tiologies
virales rendent lea diagnostics difficiles dans lea
circonstances oa elles se 
deroulent. 
 Lea enfants payent le
plus lourd tribut A ce chapitre de 
in pathologie infectieuse.
 

LES ENQUETES EPIDEMIOLOGIQUES
 

Elles ne peuvent 8tre conduites que par des 6quipes de
ap~cialistes avertis: 
cliniciens, biologistes, dpidniologlstea
immunologistes. 
 Ceux ci doivent 6tre au 
courant de tout ce
qui 
concerne le mscanisme de i'Infection, de i'Atat de
r6ceptivit6 des BuJets, de 
l'immunologie, du portage san,
des maladies inapparenten, 
et autres incidences intdressant
la pathologie des 
maladies transmissibles. 
 C'eat affairs
de m~decins, ils 
portent l'entire responsabilit6 des
enqu~tes et des conclusions.
 

LE CAS DES FRUITS DE MER
 
La transmission de maladies aux 
consommateurs de fruits
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de mer est une notion rolidement Ltablie depuis l'antiquitt.

Si on ne discute plui ce probleme, i1 existe encore our le
 
plan pratique peu ',-menures reellement efficaces pur reduire
 
le nombre d'accidents. Des lois, decrets, ordonnances
 
reglent lea conaitions d'levage, d'entrepoH, d'exp~dition,

de distribution, de vente, d'6puration, de conservation des
 
fruits de mer livr6s A la consommation. Leur application

souffre de regrettables d~fallIances dans ia majoritt- des
 
pays. Aussi arbsite-t-on encore a llentretein de foyers

endimiques et a des pounses epld6miques ;e e:aatro ent~rites, 
d'affections typhoparatyphoidiques, e'tsurtout a !'expansion

des hpatites virales dont leo maxiiA jao se tiiLuent un mois 
A un mois et demi apr&3 les pdriodes de cunnommation 
maximale de coquillage;a On dolt citer ausni l'inatallation 
de foyers de chol6ra import~s par len moules our quelques

points de la M~diterranee. Loin davoir dimlnue, ces
 
affections d'origine coquilltre sont au contraire en vole
 
de croissance. Elles inquietent A justetitre len reoponsa­
bles de la aant6 publique et de l'OMS (voir fig. 2 et 3).
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d'officialiser leurs activitfs en intereasant certaines
 
d'entre ellea aux p):ogrammes et projets en cours d'organisa­
tion (Genbve 1975).
 

Il s'agit de contrOler, do aurveiller et de localiser
 
lea sources de pollution de toute nature. Ce premier point
 
n'eat plus discut6. 11 r6pond A un besoin, il suffit
 
d'aluster aux nacessit6s actuelles ce qui existe dejA.
 
(ii) Le second volet, r~lativement nouveau, eat le
 
ddveloppement des moyens de lutte coordonnes contre lea
 
pollutions du littoral et des zones d'estuaires. Ii s'agit
 
d'une tAche consid6rable. Il serait raisonnable de la
 
considerer comme une actualisation de notions anciennes
 
main tomb6es dans l'oubli. Un r~veil de ce qul someillait
 
dana lea consciences.
 

Rn effet, constater lea pollutions, lea dtplorer,
 
demeure une attitude tr~s naturelle, main en sol inefficace.
 
Il convient d'aller plus loin et de passer h l'action. La
 
prioritf doit 6tre donnte A tout ce qul concerne cette
 
orientation vers la n~cessit6 d'agir (Fig. 4).
 

L'OMS avec le concours de 1'UNEP a d~cidA de prendre
 
des mesures. Un rapport general consacrd a la situation en
 
Mditerrante a r~cemment encore trac6 lea grandes lignes
 
que devra suivre cette action. Le principe eat base sur
 
la notion de "Gestion des d~chets". L'homme du XXeme sitcle
 
doit se rendre maltre des nuisances en tant que responsable
 
de l'int6gritt de son environnement. Une technologie
 
commence a se d6velopper pour laquelle le terme de "Rupologie"
 
ou science du d~chet, a d'une facon general ete bien
 
acueilli. Il resume en effet l'ensemble des connalasances
 
relatives aux dechets, aux ordures. Sela signifie que
 
chaque dechet, chaque type de nuisance, doit etre btudi6 dane
 
le d6tail poar en tirer lea proc6des de neutralisation,
 
de destruction ou de transformation, voire d'utilisation.
 
Ce programme aussi vaste que s6duisant a d6JA retenu
 
l'attention d'un certain nombre d'organiames, notamment des
 
industriels, des biochimistes, des chimistes, des micro­
biologistes, des agriculteurs, des 6leveurs. Congrs,
 
revues sp~cialisaes, colloques apportent autant de t~moignage
 
encourageants. Le mouvement eat lanc6 et semble devoir
 
prendre une acc~l6ration de bon aloi.
 

L'OMS a donc Clabor6 un programme qui propose A la
 
fos la recherche fondamentale et lea r6alisations pratiques.
 
Des commission 6tudient len diff~rents d~chets industriels,
 
alimentaires, urbalns, pour en tirer le maximum. Le slogan
 
"Assainir er s'enrichissant" a sduit certaines industries.
 
Chacune d'elles en s'implantant devra ftre inatruite des
 
procedos susceptiblea de risorber sen propres nuisances.
 
Toute une technologie de la rupologie eat en cours d'Alabora­
tion. Elle oera en d6finitive la seule vole capable de
 
conduire A des solutions positives et au respect des lois
 
qui interdieent lea rejets dane la nature. L'application
 
en eat certes difficile, le pari vaut la peine d'etre tenu.
 
(il) La strattgie devient plus claire, elle s'appuie en
 
effet sur des bases solides:
 

(a) Les m6canlsmes de l'auto-6puration 6tant largement
 
d6passes, ce processus naturel ne doit plus en aucun cas
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6tre invoqub pour excuser le d~versement des nuisances
 
dana lea octans. L'attitude jusqu'ici adoptee par certains
 
responsables devient condamnable via A via de la socit6.
 
11 existe des lois pricises interdisant lea rejeta, on en
 
souhaite l'application sans derogations.
 

(b) Pour permettre le respect des lois ii eat non
 
mons important de donner aux responsables lea moyens de
 
lea appliquer. Des 6quipes en place surveillent et 6valuent
 
lee pollutions. Lea dangers que font courir lea contaminants
 
aux baigneurs, aux consommateurs de fruits de mer ne peuvent
 
plus @tre ni~s ou minimis~s. L'accroinsement du nombre
 
d'infections d'origine hydrique, diffusibles, endemo­
6piddmiques oblige d prendre au s~rieux lea 
mesures
 
dlassainissement lea plus 6lmentaires.
 

(c) Pour permettre aux villes, aux industriels de ne
 
plue polluer il convient de mettre en place des 6,uipes
 
de coordination, de centres d'Otudes, des installations
 
experimentales, des centres d'instruction accessible aussi
 
bien aux scientifiques qu'aux praticiens.
 

Il eat souhalt6 que la prloritt soit donn~e maintenant
 
A cette discipline que constitue la "gestion des dtchets"
 
que son d~veloppement et que sea r6alisations soient
 
assur6s le plus rapidement possible.
 

Telles nont lee f-randes lignes des projets qui par
 
leur ampleur tiendront lieu de conclusion.
 

L'homme a le devoir de rester maitre de ses nuisances
 
et 
de maintenir l'6quilibre de son environnement. La
 
technologie actuelle lui en assure lea possibilit6s. 11
 
suffit de vouloir, et lea Oceans seront assainis.
 

BIBLIOGRAPHIE
 

BELL, C.E. (1946) - Marine microbiology, one vol.
 
BRISOU, J. (1955) - La microbiologie du milieu marin.
 

Plammarion, Paris.
 
BRISOU, J. (1968) - Lee aspects sanitaires de la pollution
 

des mere. Bull. Orr. Mond. Sante 38, 118.
 
- Mesures A prendre en vue d'assurer la
BRISOU, J. (1975) 


salubrit6 du littoral m~diterran4en. Cahlers de sant6 
publique 62, OMS, GenOve. 

CAMERON, A. (1880) - Rev. Hyg. Police sanit., 2. 1005. 
CviiC.V. Distritution of bacteria in the waters of the
 
Mid-Adriatic Sea. Izvesca Reports, 1948-1949.
 

DAJOZ, R. (1970) - Precis d'Ecologie. Demod edit. Paris.
 
DENIS, F. (1971) - Contribution a 1'6tude des bact~ries
 
heterophles du milieu matin. Med. Sc. Poitiers, No.128.
 

GIBSONS, N.E. (1956) - Holophilic bacteria. Chem. Can.,
 
8, 56-58.
 

Hygiene du poisson et des fruits de mer. Rapport technique 
5 0, OMS, Gen~ve. 

KRISS, A.E. (1963 - Marine microbiology. Trad. Anglaise, 
Oliver & Boyd, Edinburgh. 



VI,. FI:AL SESSIONI 



533
 

Statement made by the Director
 
for t e Centre for Natural
 

Resources, :;nergy and Transport
 
United Nations
 

New York
 

Vladimir Baum
 

It is an honour and a pleasure to have the opportunity
 
to address this distinguished assembly at the close of what
 
I know to have been a tightly organized and very demanding
 
ten days of meetings, and I should add, a few nights too.
 

For centuries man has been drawn to the sea and the
 
shores have exerted great attraction on the enterprising
 
spirit with their challenge and promise. However, only
 
relatively recently did the United Nations Economic and
 
Social Council turn its attention to the development potential
 
of the land-sea interface and the international community has
 
become aware of its rapidly intensifying uses as well as of
 
the conflicts these uses may create. Thus, the problems of
 
coastal resources development and management have confronted
 
you with a number of difficult tasks and choices which
 
might easily have taken weeks to define had it not been for
 
the range and depth of knowledge and intellect which you
 
collectively have brought to bear within a well planned and
 
structured format under which you have laboured.
 

I am confident you will agree that your efforts have not
 
gone unrewarded. For judging by the results of your work, as
 

reflected in the Seminar report, you have gone well beyond
 
concepts and definitions. Based on your own experience,
 
you have not only identified problems of priority concern but
 
have developed a realistic and practical orientation for
 
national and international measures aimed at their solution.
 
In this sense, your Seminar was perhaps a modest but
 
nonetheless tangible contribution to international co-opera­
tion in a world too often divided.
 

in stressing the action orientation of your work, however,
 
i do not wish to understate what your deliberations nave
 
yielded on the conceptual side. By giving operational sig­
nificance to the concept of the "coastal area," you have
 
affirmed the validity of the concept, you have refined it,
 
tested its strengths and weaknesses, its flexibility and
 
limitations as a conceptual bridge, and have, so to speak,
 
spanned and linked land and sea, which though physically
 
distinct, merge for planning purposes. Of course, you have
 
also sounded a note of caution against easy generalizations,
 
given the aiversity of local conditions. You have clearly
 
stressed the importance of applying new approaches of horizon­
tal integration along this unique nature-given marker. At
 
the same time you have understood that, in real life, the
 
imperatives and the constraints of the environment have to 
be reconciled with political , economic, and social considera­
tions, and with administrative boundaries which more often
 
than not do not conform with an ecological entity or unit.
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Allow me, at this stage, to place your Seminar within
tne wider context of the world community's concern with the
 
management of natural resources.
 

As one of the main pillars of development, natural
resources 
- their exploration, exploitation, and utilization
- nave been one of the important areas of the United Nations
activities for more than 25 years. 
This is also an area where
muite 
a few tangible results have been achieved ­ though
tis activity has enjoyed only modest visibility. The scope
of Ui, activities in this field has steadily expanded but thistrend has been given added stimulus by the pressures anddislocations to which the world economy has been subjected
in recent years. 
 Although the industrialized countries are
now emerging from the recession, its stark lessons remain
vivid. moreover,the poor countries, which had been particular­]y 
stricken by the effects of the recession and related
price movements, have a long way to go "co recover and to resume
what we nope must be their forward maruh. These conditionscoupled with the concomitant shif..; in economic power and
political influence have led 
to two special sessions of the
UN General Assembly and 1o the -all for the establishment
 
of a new economic order.
 

in order to 
improve : ponition of the developingcountries, the Sixth Speci: i Session had. put a great deal of
emphasis on the troadening of their natu;ral resources 
base
 on moreun,a rational manafement of tse resources. TheSeventh Special Lrossion had then ovene 
 the way for negotia­tions between the industrialized anr! developing countries
 on terms under wt.ich these resourceo 
would bJetraded.
Consequently, thpse theare problems which L-till - to a largeextent ­ underliE toe No-th-'o!ith (Iialc(,ue in t'arls and whichwere close to tht- neart of te ieb.:es )n commodities at therecently conclud, . Fourt.% .,-ss. n -;.tie United i4ationsConference on Trade and Devet.opmeni hel c in Nairobi.the broadest sense, we coul:; id(d tlYt 
in 

irte Conference onHuman Settlements now drawini 1o its close in Vancouver,groping with problems of urban misery and the still continuingattraction to slums miflionsth.' city of of poverty-strickenpeasants, is yet another facet of the same 
quintessential

problem: mankino confronteo both with a need for a more
equitdble distribution of resources, for 
a more rational
management of its natural endowment. 
 At the risk of over­whelming you with a long listing of conferences, assemblies
and meetings, I would just like 
to mention that the Law of
the Sea Conference in its own sphere is also trying to 
make
some 
headway towards a harmonization of resources policies.
Moreover, the United Nations Water Conference to be held
next March in Arientina will have for its main theme the
whole range of topics associated with policy making in this
vital 
sector of the natural resources field.
'-his i:- 'ten the setting in which our Seminar has takenplace addressing itself to just one aspect of the tasks
 
before us.
 

At the risk of oversimplifying, one could say that the
United Nations has three main functions in the sphere of
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economics. Firstly, it should and does provide a forum for
 
negotiations. Seco.dly, it should be and is a vehicle for
 
economic and technical co-operation. And thirdly, it should
 
be in a position to collect and disseminate all relevant
 
information to make enlightened negotiations possible and to
 
promote co-operation on the basis of objectively established
 
facts. in our interdependent world only if the United Nations
 
will be able properly to perform these functions shall we
 
have a chance to proceed gradually towards the distant
 
ideal - the eventual harmonization of natural resources
 
policies to serve global needs in a rational, equitable, and
 
efficient manner.
 

in the real world, in moving towards this ideal, we
 
must be satisfied to proceed on less than a grandiose, that
 
is to say, bit-by-bit basis, without losing eight of the
 
final aim to which each individual effort is designed to
 
contribute.
 

Your Seminar, which I would say has in Its way well
 
exemplified some of the functions I described a few
 
moments ago, is one in a chain of such discrete efforts
 
in the field of natural resources. It is, however, also
 
a unique and in a very real sense groundbreaking effort
 
for it is the first meeting of representatives of developing
 
countries convened by the United Nations to deal specifically
 
with coastal zone resources management.
 

I am confident that the results of your work will provide 
the impetus and serve as a basis for a full range of follow­
up activities in your countries and among them. 

On behalf of the United Nations, i wish to express my 
special thanks to those who contributed to this Seminar
 
sharing their experiences and presenting highly specialized
 
papers. Tho interaction between specialists a..d participants
 
from the various countries as well as the recommendations
 
which have come forth from this meeting have again confirmed
 
our conviction of the usefulness of this type of gathering
 
which provides the opportunity to examine in depth specific
 
problems. I sincevely believe that you all have helped us
 
to understand far better than before the promise and the
 
problems of crastal areas.
 

in concluding, on behalf of the Secretary-General of the
 
United Nations, I would like to extend my thanks to our most
 
hospitable hosts, the German Foundation for International
 
Development, as well as to the authorities of the city of
 
Berlin (west) for the excellent arrangements making the
 
accomplishment of our task possible and for the atmosphere
 
which made our stay so pleasant during this Seminar on
 
Development and Management of hesources of Coastal Areas.
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