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Summar

Nine major problems relating to marine resource
management in the tastern Caribbean have been
identified:

a.
b.
c.

d.

High cost of gear and fuel for fishing
Shortage of fish in local markets

Lack of local marine resource management
expertise : S
Poor public awareness of the importance of
marine resource management

Lack of information required for effective
marine resource management

Inadequate fishing cear

Suspicion among fisnermen of cooperatives
Lack of interest among youth in fishing or
marine resource management as a career
Overfishing of spiny lobster and sea turtle

resources
response to these needs, it is suggested that:

A marine management advisory service be designed
for the Eastern Caribbean to provide for

(1) rapid response to specific management needs
on a local scale, (2) technical support to
local management, education, and research
projects, (3) better use of existing numan and
institutional resources within the region.

It is anticipatad that the principal elemants of
the advisory service can be provided by existing
institutions and that creation of & new ageancy

is unnecessary. Once organized the service could
be expanded to inciude other parts of the
Caribbean region (cf. page 6 ).

Educational programs and services be supported and
expanded. Specific projects suggested for support
ave: (1) programs in environmental awareness Tor
school children organized by Antiqua teacners;

(2) a training program fer future Fishermen
suggested by Tishermen and government officials in
Nevis; (2) environmental education programs being

-
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developed by Caribbean Conservation Association
and Island Resources Foundation. Additional
educational projects are expectad to emerge in
other islands, and wili benefit from experience
and media derived from the activities listed
above (cf. page 7).

Short-term consulting services be provided to
assist the establishment of local statistical
programs in Grenada, St. Lucia, Dominica and
Montserrat. A workshop should be held to teach
management techniques suitable for application by
local fisheries officials, and to provide the basis
for the collaboration needed cetween individuals
concerned with marine resource management in the

region (see page 10).

Support be provided to existing self-help groups
in Dominica, Nevis, and Carriacou for projects to
improve fishing gear anc local marketing. As well
as addressing current nesds in these islands,
these projects will be examples of the advantages
of self-help and will assist in promoting the same
approach in other countries (see page 11).

An experimental technology transfer project be
initiated to subsidize fishermen from Nevis to
train fishermen of Montserrat in selected artisanal
techniques (see page 13).

That support be given to small mariculture projects
concerning spiny lobster, sea urchirs, and artificial
reefs in St. Kitts, Grenada, St. Lucia, and
Montserrat (see page 14).

A review be made of attempts to manage various marine
resources in ordar to identify elements of successful
management programs as well as approaches which are
not successtul. Marine resource management has not
been described in ocerational terms which have been
practically validated. This review would provide
valuable guidance to the development of marine
resource management programs throughout the recion.
Island Resources Foundation is best equipped to under-
take this activity {cf page 4).
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Suggested points for project evalaation are presented.

Cautionary comments are presented for programs to
provide larger fishing vessels and for university-level
scholarship projects.



I. Introduction and Methods

This study was undertaken to determine 1 current problems
and needs relevant to marine resource management( ) in the Eastern
Caribbean, 2. existing programs and activities pertinent to these
problems, and 3. possibilities for constructive activity by private
aid sources toward solution of these problems.

Cour methods were used to make these determinations:
1. direct observations and interviews in seven Eastern Caribbean
countries, 2. consultation from individuals experienced in countries
not visited, 3. review of published reports and other pertinent
literature, ard 4. interviews with organizations concerned with
providing various types of assistarce to Eastern Caribbean countries.

Several important points emerged in the course of this study.
First, there are common anu critical problems which hamper marine
resource management throughout the Caribbean. Second, these proplems
can be addressed on a regional basis, but efiective solutions reguire
a concentration of effort at the local level. Third, the specific
activities which are needed locally vary and must be evaluated on a
country-by-country pbasis. Fourth, 1in each of the countries selected
for site visits there are important opportunities for projects related
to marine resource management which should begin as soon as passible.
Finally. wniie the recommendations of this study are regional in scope,
they must first be applied on a local basis as pilot projects to
develop and refine techniques for regional implementation.

For these reasons, we have elected to present this report
without complete information on all of the tastern Caribbean countries
in order tu encourage initiation of needed pilot projects as soon as
possible. Moreover, Guadeloupe, Martinique and the Netherlands Antilles
are very different from the independent or soon-to-be independent
jslands covered in this report. These latter countries face marine
resource management prohlems which are guite distinct from those
besetting other islends. Realizing these circumstances we have chosen
to confine this report to a subset of the Eastern Caribbean countries
which offers particuiar cnallenges to efiective management of living
marine resources. A key feature of the recommended activities is

(1) Management in tnis report is understood to include elements of
use (= exploitation. = fishing, = harvesting) as well as protection
(= conservation). Neither element is exciusive of the other. The
goal of effective management is understood to be optimum use on a
sustainable basis. "Use" may be active (e.g., fishing) or passive
(such as the use of mangroves as nursery areas for commercially

dmmAntant crnrsac)



provision for effective and rapid response to local needs as the
latter are identified. Resource management needs at the local level
change in response to peripheral factors, and programs to meet these
needs mus: nave an element of Tlexibility. Continuing surveys are
being undertaken in coliaboration with the Undersea Resources
Coordination Center. As specific local marine resource management
needs ars identified, additional projects can be included in the
program recommended nere.

II. Observations

A. Literature Review. A wide variety of material has been published
pertaining to Caribcean marine resource management. We based our
review on pubiication 1ists and indexing services of UNIPUB (which
provides for distribution of publications produced throughout the
United Nations systam), National Technical Information Service {which
covers all publications produced or supported by the U.S. government),
consultants at the University of Rhoae Island and Island Resources
Foundation (which maintain extensive fiias of pubiications pertaining
to marine resources in developing countries, and direct contact with
agencies active in the Caribb2an region. The documents studied were
of five types:

- statements of program prepared by variocus agencies active
in the region (CIDA, 1980; Hopper, 1973; IOCARIBE, 1978)

- workshop and meeting reports (Beller, 1979; IOCARIBE; Lockwood
and Ruddle, 1977)

- reports of previous surveys (Alexander, 1977; Klima, 1976;
Palacio, 1979; Villegas, 1978)

- contract and special study reports (Powles, 1975; Ray, 1979)
- manuscript reports and discussion papers (IUCN; Slesscr, 1980).

(references are representative of the documents described and do not
constitute a complete 1ist of the materials surveyed).

Most of these documents described oroblems and needs relevant
to marine resource managemest. 2eporis ana discussion of remedial
activities {with the excaption of reporis On worksnons,; were virtually
aosent. Discussions bas2d on non-goverrmenzal infcrmation SOurces wars
also rare. We found a gene:2l adreemesnt on probiem areas itraining,



conservation, research needs, etc.), but very few recommendations
for solutions which could be translated into discrete tasks to be
undertaken by specified groups or individuals. The literature in
this field is voluminous and contains a great dezl of useful back-
ground and conceptual information. There is an absence of publisned
raterials from local sources within the Eastern Caribbean which
necessitates site visits of the sort undertaken in this study. e
hasten to add, however, tnat tnere is no need to enlarge the stream
of experts and fact-finders flowing through the castern Caribbean
islands. The problems and needs are well-documented; the current
need is for concerted attempts to translate these into locally
applicable activities leading to solutions. :

B. Problems relating to marine resource management in the tastern
Caribbean are summarized in Figure 1. This matrix inciudes probiems
identified within the countries surveyed as weli as by aid agencies.
For the former, the scurce of information is coded (G = government,
P = private sector, F = fishermen). When a prcblem was recognized
by the survey team but was not mentioned in local interviews an S
was entered in the matrix. If a problem was discussed, but no
solution or need was suggested, the source codes are entered in the
"NONE" row. When needs or means to solution were suggested the
source codes are in descriptively titled rows.

One of the most obvious features of Figure 1 is the difference
between problems as identified by countries and problems jdentitied by
various organizations. This is inevitable tc some extent, since it
would be extremely difficult for a single agency to address the entire
spectrum of problems concerning marine resources in the fastarn
Caribbean. We do not wish to imply that the agencias included do not
recognize the problems listed below, or that the agenciaes would dispute
the importance of solving these protlems. The data oresentec in Figure
1 do, however, suggest that many program priorities ao not ragularly
coincide with the majority of locally perceivea needs.

The most frequently mentioned problems were:

1. High cost cf gear and fuel for fishing

2. Shortage of fish in local markets

3. Lack of local marine resource management expertise

4, Poor public awareness of the importance for marine
resource management

5. Lack of infurmation reauired for effective local
marine resousrce manacement

6. Inadequate fishing gear



7. Suspicion among fishermen of cooperatives

8. Disinterest among youth in fishing or marine
resource management as a career

9. Overfishing of spiny lobster stocks
10. Depletion of sea turtle populations

In acdition to these, a variety of other problems was identified. Most
of *he lattar would be ameiiorated by the recormended activities, or
could be addressed as site-specific projects witnin the overall program.
Two additional comments are in order:

The majority of the fishermen in the islands are middle-aged
or older, and there is an obviousiy declining interest in fishing cue
to low sociai status and income relative to otner vocations. Tne
implications o7 this have not deen acknowleagaed by existing aid
procrams wnich “ocus almost exclusively on current fishermen. In the
next decace the fastern Caribbean may well be found with a critical
shortace o7 Tisnermen in addition to problems witn marine resources
themselves.

The implications of overfishing in some cases axtend beyond
the obvious shortage of the species bteing exploited. Current efiorts
to increase the yield of soiny lobsters include the use of steel mesn
trawis, a truiy disastrous tacnnology wnich destroys deep water coral
formations impartant =o many species besides the icbster. In the
words of a devis fisherman: "They are cleaningc the wnole area out
and wreckinc <ne entire ecologicai dalance". The fact that this
technologcy is being advocazad by at jeast one agency concernerd with
increased produczion iiiustrates the need Tor & manacement orienzaticn
instead of an exclusively use-orientad approacn.

C. Current Activi=zies relating to marine resource management are
indexed in -1aure 2. he status of these activities is indicated 2as
A = active project=s currentiy in progress, ¥ = nrojects underway out
not fully operational, or P = programs wnich are expected tc become
active within 12 months or whicn should be considered in oianning
future activities. Under the "Agency" heacding are listed tne imoie-
menting organizations; funding sources are in parentneses.

In this matrix no 2ttemot has been made tc include ali
agencies and programs with totential involvement in this fiela. Our
primary interest and ocjective was o identify ooer3tional programs
with activizies actualiv sa<inc aiace "cn tne ground". The 9i2nned/
potentici activities are listed whsre In2re s 2n imminent possidiiity

gmen-a*icn or wnere it seemec particuiarly important o
[«]

assiv=atich Trom 2TTTVaTY.
— ————————




ANU =
BGI =
DOM =
GND =
MNI =
NEV =
SKB =
SLU =
WIAS

IRF

WECAF

CIDA/NGO
NSF =
SEA GRANT=

 UNEP

IDRC
G =
P =

Figure 1
Matrix of Needs and Suggestions for
Marin Resource Management X

Countries and Agencies Interviewed
Antigua
Barbados
Dominica
Grenada
Mointserrat
Nevis
St. Kitts
St. Lucia
West Indies Associated States
Island Resources Foundation
Western Central Atlantic Fisheries Commission
Canadian International Development Agency (NGO Division)
National Science Foundation, Science & Technology Program
U.S. Sea Grant International Program
United Nations Environmental Program
International Deveiopment Research Centre
Government source of information
Private sector source of information
Fishermen as scurce of information
Probiems 1dent1fiéd by surveyors alone

Agency-identified problems



We were unable to identify any active programs (in the
sense of on-the-ground activities) directed toward overall improve-
ment of marine resource management in the £astern Caribbean, although
several organizations have such improvement as a general goal. Lewis
Llexander {University of Rhode Island) has prepared a review of
Caribbean regional marine arrangements under contract to the U.S.
Office of Maval Research. Well over 100 agencies are listed which
are involved in some way with marine resource manadement. Few ot
these were mentioned in local interviews {those which were
mentioned are included in Figure 2), and we found very vew program
statements wnich included specific activities or tasks at the local
level. '

Many of the most active and promising organizations are in
a "survival mode": in order to remain in existence, these organizations
broaden their base of support by undertaking a range ot activities
considerably beyond tneir actual capacity. There is, in fact, very
little overlap in capabilities among these agdencies, and real needs
exist for the particular talents to be found within each group. The
coliective experience with actual field projects is substantial. We
wish to emphasize that currently active organizations represent an
jmportant potential for improved marine resource management, and that
their capabilities can and should be sirengthened in the context ot
the advisory services and specivic projects discussed in the foilowing
section.

II1I. Discussion and Recommendations

A. The technique of local interview and matrix summary is a
relatively simple means of identifying program priorities based on
points of agreement concerning problems and means to solution. we
caution against attempting an overly aetailed analysis, nowever;

the sampling technigues wcuid have to be much more elaborate and

- extensive to generate data which are statistically raprasentative of
governments, fisnermen, and cther members of the orivate sactor.
Despite this reservaticn, the overall picture is clear. The tact that
previous attempts to cefine management and development nesds have
yielded similar results suggests that the problems cescrited heres are
valid. The 1578 Conference on :Znvironmental Management and tconomic
Growth in the Smaller Caritbean Isiands, Tor example, defined prejects
and areas of interest anc concern wnich include local training,
mariculture, turtis Jrotecticn, snori-term workshoos, regional talent
pool for sharing axperiance, ‘nformaticn retrievail, snvironmental
awareness, and dsveioDns: of 2nvironmentai management Dians. he

>3
point is, the oropiams 2 sil-gg inac, 276 TurIner survevs te
describe Inem are decicosiv uhnacessarv. L ne current cnalisnge is 0
translate Sroad statemsnts of need into scecific tasks and activities

for local implementation.



ANG
BAH
BEL
JAM
TKC

Figure 2

Matrix of Agencies and Programs X

Geographical Areas of Activity

Anguilla
Bahamas
Belize
Jamaica

Turks and Caicos

Other Country codes are provided in the legend to Figure 1.

Agency codes are provided in Appendix I.

Active programs
Partially active programs

Programs which are promised or have reasonable
potential, but which are not currently active.



Throughout this survey, government Gf¥icials, Tishermen,
and other members of the orivate sector repeatedly voiced Trusiration
with "fact-finding missions" and "teams of experts". Some verpatim
comments:

"Lots of plans have been prepared without subseguent
action; fisheries have been left behind."

"Too much money is wasted on studies without work
actually being done. 7Too many people talk around
the problems, and not enough are committed o
solving them."

“A11 sorts cf people come through here to find out
what the problems are. They write their book and
send us a copy, but nothing comes of it."

[t is difficult to overemphasize the importance of prompt
response to realistic requests for assistanca. Many recuests, in
fact, involve modest Financing; tfrequently the human and technical
resources to meet the needs already exist within the region. Provision
of support to local individuals and agencies with a view toward
strengthening local capabilities will stimulate further initiative and
establish a foundation for continuing self-heip projects.

Seven activities are suggested in response to the needs
presented in the preceding section. These activities require
relatively modest funaing, and offer significant opporiunities for
organizations which can provige this type of support. Results of these
activities wiil be visible in a short space of time, wniie simultaneous]
providing a basis for effective long-term management. rotantial sitas
for specific activi<ies are noted. ODetailed project cocumenIs 7Or these
activities have not been develcped, aithcugn some are in greparation in
response to raquests Trom various local agencies and as part o7 arcisana
fisheries projec=s being developed by the Zastern Caribbean Matural Area
Management Procram of the Caribbean Conservation Associazicn ({CA/
ECNAMP) and the U.S. Acency for International deveiocment. These
documents shouid te avaiiable by the end of August, 1580.

[t should be emphasized that these activities are anplicable
to most countries in the fastern Caribbean, and site-soecitic projects
should pe viewed as pilot projects for the region as & wnoie.

1. Marine manaceman® aavisorv services “or the Zastarn
Caribbean -- A neec TOr C2uSu!TING S2rvigas was 13entivies N §i1x QT
the seven countries tdrveved. <GOvernments anc Srivate s2CIC5 reneated]
stressad the n2ec TIr iTorovec 2CCess IO Jubilsned intormation, DCIentié
sources of tecnnical 2rd 7inancial assistance, anc o aszencies actively
involved in marine resource management in <ne racion. Manv of the




required services seem to be already in existence. The fact that a
widespread need still exists suggests that accessibility is the problem.
The present need is for a framework within which individuals and
agencies requiring assistance can be more readily placed in touch

with various independent service organizations.

The marine advisory services provided by several universities
under the U.S. Sea Grant Program offer excellent models For the type
of service required, although some adaptation would certainly be
necessary to the situation in the Eastern Caribbean. It is neither
necessary nor desirable to create another organization For this ouroose.
A suitabie advisory service can propabiy de provided by seiective
support to existing programs. This type Of service will not only
provide the means for rapid response to requests for technical infor-
mation and assistance; it will also strengthen the capabilities of
currently active assistance programs by making their services more
accessible and providing a basis for collaboration which does not
exist at present.

What is needed:

a. A design for a marine management advisory service
suited to the Eastern Caribbean.

b. Identification of programs, organizations, and
individuals currently active and experienced in
the region to provide the essential elements of
such a service.

A more detailed proposal for the development of an Eastern
Caribbean marine management advisory service is being prepared by
Environmental Research Projects. Potential participants in such a
service include Caribbean Conservation Association, CCA/ZCNAMP,
Environmental Research Projec*s, Intergovernmental Oceanographic
Commission (IOCARIBE), International Deveiopment Research Centre,
Island Resources Founcation, National Technical IntTormation Servics,
University of the West Indies, and Western Central Atlantic Fisheries
Commission. :

2. Fducational ornarams - Marine management in the fastern
Caribbean is seriously namperea oy a general lack of appreciation of
the importance of marine resources, their potential if effectively
managed, and of the means through which optimum use &nd protection
can be achieved. As in other parts of the worid, a great deal of
attention is directed toward short-term gains and little thought is
given to continuing benefits (or losses). These Tacts ars recognized
in all of the countries we visited, and *he need for widestread
educational programs is clearly appreciated and repeatedly s:ressed.




Needs for educational programs appear to fall into three
categories:

a. programs directed toward the general public
(including school children)

b. nrograms in which government decision makers are
the target group

c. curricuia designed for future fishermen

In the first two categories, visual aids were most frequently
mentioned as being important but unavailable. Slides, filmstrips, or
(in a few cases) single-concept (super-8 cassette) films are needed to
i1lustrate common natural history features of the marine environment
(e.q., ecology of mangroves, life on coral reefs, life history of
conchs, spiny lobsters, turtles, and commercially important fishes)
and management activities in the Eastern Caribbean, especiallv
successful onas. It was frequently stated that if the residents on
an isiand colid see their neighbors participating in such activities
this would be a powerful incentive to greater interest and activity.

There 1s at present some divergence of opinion concerning
the usefulness of visual aids in education programs, the primary
concern being tha: the filmstrips, etc. become an end in themseives so
that no new activity or participation results from the show. In most
instances encountered in this survey, it would seem that visual aids
are properly considered an adjunct to & more complete program. A key
element of any instructional program on marine resource management
should be "What you can do". Support to educational programs snould
emphasize the need tor (a) active participation by the target group
(field trips, conservation projects, etc.), and (b) the essential
element of integration between use of natural resources and protection
of these resources.

Programs for future fishermen have been successiully operated
"on an experimental basis in Nevis secondary schoois. A similar program
is being developed by the Grenada government with Cuban assistance, but
has been in operation for less than a year and is difficult to evaluate.

Any successful educational program in the £astern Caribbean
will depend heavily 1pon local initiative and participation. Key local
participants have not been identified in all of the islands surveyea,
but are expected to emerge as other management orojects are implemanted.
In Nevis and Antiaua there has been considerable interest and initiative
in developing school programs for fisheries and environmental awareness
respectively. Human resources reguired to initiate and conduct thece
programs are present in both islands and the indivicuals involved are



-9 -

unusually perceptive in their assessment of needs and realistic means
to solution. Both programs offer exceptional opportunities for low-
cost pilot projects in which techniques and materials can be developed

for use throughout the region.

The following programs are recommended for immediate support:

a. Consultation and provision of materials needed to develog
and expand the Nevis future fisherman training program. Current local
objectives are to develop a 2-year curriculum requiring 2-4 class
periods per week for 40 weeks per year. The program of instruction
would include improved artisanal technology, natural history of com-
mercially important marine species, boat operation and maintenance,
navigation, safety, business management for artisanal fishermen, and
extensive field experience. Upon graduation, provision would be made
for loans to purchase equipment needed for full-time fishing (the
supervisors of such a program will be in an excellent position to asses
the reliability of the prospective fishermen and the probability of
loan repayment).

b. Fnvironmental awareness for school children in Antigua --
This program has been developed by a group of Antiguan school teachers.
and involves the re-formation of a local ecology club Tor young people
(12-18 years old). Activities to be undertaken would include collectir
trips, preparation of collections of local marine life, and educationa’
tours. Instruction in various ecological concepts would be integrated
with these activities. Special interest groups and projects would alsc
be encouraged, such as publication of articles in the local press,
educational programs for radio and television, panel discussions, and
exhibitions.

. Primary supoort is needed for a coordinator's salary, books,
local transportation, and miscellaneous supplies. A brief proposal
for the Antigua program has been received and is available from the
authors of this report.

External support from the prugrams listed below and the
advisory service described above would be of benefit in centinuing and
extending the Nevis and Antigua programs, but are not essential to
their immediate implementation.

c. Support is needed for the design of sujtable video and
filmstrip packages on important marine resources in the Eastern
Caribbean and their management, and for the producticn of high quality
slides and video recordings from which the packages can be made. The
Caribbean Conservation Associazion has the potential (through grants
from the U.S. Agency for International Development and the World
Wildlife Fund) to prepare and distribute 7ilm strips on topics concern
ing conservation and the environment. Difficuity has been encountersd



-10 -

in obtaining suitable color slides ¥rom which the strips could be made.
Island Resources Foundation has the equipment needed to produce pro-
fessional quality video tapes in the field. This medium has increasing
jmportance as more islands gain access to television programming. In
particular, the more affluent merners of island societies (including
government officials) are susceptibtle to TV programming, and this
potential mode of contalt should not be overlooked.

Expertise for this undertaking may be pooled from St. Lucia
(Fisheries Division), Nevis (local fishermen), Antigua (school teachers)
and from certain aid personnel (Peace Corps volunteers in Dominica,

St. Lucia, Barbados, and Montserrat; Island Resources Foundation;
Environmental Research Projects). '

3. Support to locally based management activities --
Throughout the Eastern Caribbean increasing empnasis is being placed on
the development of marine 7ood resources. The primary, overriding
concern is with a rapid increase in the harvest of commercially importan
species. Management of stocks and safeguards against overexploitation
are distinctly secondary (if they are considered at all). Even where
the need for management is acknowledged, management activities are given

Tow priority:

"Lots of things, including ianagement, are important in
Government's view, but not all have priority ... our main objective is
to increase the availability of fish." (Grenada)

"Primary priority must be given to basic training for
fishermen." (St. Kitts)

' "Qur primary objective is to increase production by artisanal
fishermen." (WECAF)

It is quite understandable that there should be a preoccupation with
increased production as a means to improved nutrition and income.
There is, however, no resason why management and production cannot be
jmproved simultaneousiy; the goals are much the same.

There is considerable interest in better marine resource
management, particularly among younger fisheries officers. We were
frequently told that covernments lacked the funds to pay salaries of
additional fisheries personnel. An effective public education program
may alter priorities so that management activities receive mors govern-
ment support, but in the meantime it is yital that existing local
interest and current efforts be encouraged.

WECAF ccnducted a two-week workshop on fishing statistics in
St. Lucia during Movember 1979. Participants were provided with small



-1 -

calculators and a manual of methods. This workshop has

stimulated interest in collection of statistical data in several
islands. These data are critical to the formulation of workable
management plans and information of this sort does not exist any-
where in the region. Participants in the 1979 workshop are

hampered at present dy an absence of continuing technical ccnsultation

and support in their own countries.

Horace Waltars (St. Lucia fisheries officer) has suggested
that a meeting be held of persons concerned with fisheries in the
Eastern Caribbean to discuss common problems and collaborative means
of solving them. Such a meeting mignt have an even areater benefit
if it were held as part of a workshop in wnich additional management
techniques (such as stock assessment) were presented ana practiced
for application in the participants' countries. The St. Lucia
fisheries division, CCA/SCNAMP, Environmental Research Projects,
Island Resourzes Foundation, and WECAF should be invclved in planning
such a workshop. This type of activity will contribute significantly
toward developing local capabilities and better collaboration within
the region in addition to providing basic information needed for
realistic marine resource management.

The following activities are recommended:

a. Short-term (2 - 4 day) consultation in Grenada,
St. Lucia, Dominica, and Montserrat for data collection projects
which are struggling tc get »ff the ground.

b. A workshop to train local fishery officials in practical
techniques related to marine resource management. Such a workshoo
must have provision for follow-up assistance (consultations and modest
amounts of equipment where required) to insure impiementation of the
techniques at the local level.

Of the countries surveyed, St. Lucia would appear to be
best suited for a regional center concerned with marine resource
management. We suggest that the worksnop discussed above could be &
first step toward the development of local management expertise and
regional collaboration on the use and protection of natural resources.

4. Self-Help Activities - - The effectiveness or seif-
help projects nas been stiressec in recent years, and cooperatives
are seen by planners as the answer 10 many problems in Eastern Caribbeal
fisheries. There is, however, widespread distrust of cooperatives
throughout the region, based on pravious histories of poor management
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(and occasional outright embezzlement). Government participation
in fisheries co-ops is also suspect because many fishermen feel
that if government has intimate knowledge of their activities they
will be subjected to increased taxation or regulation. The most
successful cooperatives we encountered were those which had been
organized on the mempers' initiative and which had 1ittle or no
direct involvement with government.

Much of the present resistance to cooperatives can be
overcome with concrete demonstrations of advantages. Most of the
non-governmental groups interviewed were able to identify self-help
projects involving management of marine resources. These groups
are generally appreciative of the need for proper management of
resources; many have experienced direct eftects of improper management.
The potential of self-help programs in promoting effective marine
resource management at the "grass roots" level has nct been widely
appreciated. “et, small locally organized and managed groups are
most promising vehicles to introduce and develop public awareness
activities, educational services, and mariculture projects, in
addition to use-oriented programs (fishing, marketing, etc.) wnich
are normally considered in the context of cooperative ventures.

Support is needed to develop self-help groups which can
play an active part in management of local marine resources. Indivicual
groups must have ready access to external technicail support and
financing services (most of the grouos we interviewed were unaware of
many opportunities tor assistance) but must be locally managed and
directed toward locally perceived needs. These needs are frequently
modest. Meeting tnem reintorces locai confideace in the self-help
approach and provides & foundation Yor more extensive programs to
address major management problems.

Three projects have been identified which can be addressed
immediately through local self-help groups:

a. Fishing communities in Dominica require temporary storage
for fish and reliable transport to markets in Roseau. A small scale
project would involve:

(1
(

g provision of a small chip-ice maker,
2

one or two trucks for transportation of ice to
cold storage boxes in Tishing communities and
of fish to market,

(3) repairs to existing cold storage facilities in
Roseau.

Support has also been requestec to cover the ccstis of training a
Dominican in outboard engine repair at the Vieux Fort cooperative in
St. Lucia.
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b. Fishermen in St. Kitts and Nevis have frequent
difficulty obtaining fishing gear and repair parts for outboard
engines. Ctquipment which is locally available is unnecessarily
expensive. The cocperative approach is regarded with suspicion
by Kittitian fishermen. In Nevis, Tishermen have worked on a
cooperative basis, and consider this approach to be feasible.
Establishment of a cemonstration engine repair and fishing gear
facility in Nevis would directly address problems wnich the fTishermen
believe to be critical, and simultaneously provide a stimulus to
similar self-help activities in St. Kitts.

c. Residents of fishing communities in Carriacou have
formed an organization to promote Tleet satety and better use of
marine resources. While most of the member boats have been equipped
with basic safety equipment over the last three years, the group
lacks the finances tc establisn a stock of basic fishing gear to
alleviate the probiems of overpriced gear and unreliable avaiiability.
A detailed project document has been prepared for this activity and
is available from the authors of this report.

In addition to the projects described zbove, an active
cooperative development program is currentiy underway in Montserrat
with particular emphasis on consumer and fishermen's cooperatives.
In view of Government's coimitment to management of their resources
and appropriate tecnnology, these cooperatives may be expected to
provide adcitional opportunities for innovative seif-heip projects.

5. Extension services based on local expertise - -

Mot all fishermen who use traditional methods can be
classified as "artisanal." In many areas, substantiaily improved
local landings can b2 achieved without mejor modifications to the fishin
fleet or quantum jumps in technology. WECAF has suggested that transter
of technology witnin the wider Caribbean region {(i. 2. demonstrations
by Caribbean artisanal fishermen) is preferabie to continued dependence
upon extra-regional master T.shermen.

Many of the projects currently under consideration involve
larger fishing vesseis. We nave serious reservations abcut this approac
(cf. section C., below) and suggest that a transfer o7 techniaues which
can be used by exiszinc fleets wouid be more effective in dealing witn
the needs of present-Gay Tishermen. In addition to a greater orobabilit
of acceptance by the fishermen, the latter anarcacn nas imgortant
implications to menagemant in tne proader sense. As noted above, the
current empnasis in fisheries development is on increased landings and
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exploitation of marine resources without concern for sustained
long-term yielcs. ‘‘ocerate cnances in 7ishing tacnnology can e
integrated wizn simpie local grograms 0 accuire data reeced for
effective manacement !‘or examplz, there are tecnnicues for estimating
stock parametars siven information on catch anrc Tisning evforz). The
results 0F the IwC orocrams c2n serve 2s & guide o training programs
for future “isnermen %0 azzain the cual management goals of increased
landings and long-:ierm susteined yield.

<
n
¢

Among the technicues which have been requested in varicus
countries are shark fisning ang processing, care of gill nets, and
improved tachnicues for boticm Tisning. Ae sugCest that artisanai
technologcy transter de atia2mciza¢ on & 7110+ basis betwe2n Nevis (whicn
has consicaranie Tisninc expertise) and Montserrat (wner2 concerted
efforts are being made te imorove tne local Yishery iancings on an
“appropriate technolccy” scaie).

6. Mariculture and innovative oruiects - - Many of
the manacement prepiems Gentiiies 1n Inls survey 3re vircual classics:
depletion of iuxury Yood species “or jucrative foreign markets;
exploization of sea turties to the point of encangering the species;
overfishing of traditional fisning grounds dec2use i0Cai Stocks are
truly limited in size. Despite remeazted assartions that the Caribbean
as a whoile is underfished (wnhich it is; it is also true that natural
production is relativeiy smail in the tastern Caribbean and there are
limits to the quantity of living material that can be harvestec on a
continuing basis.

On the other nand, only a small f-action of the tote! orcanic
production is actually in the form of food organisrs. Theoreticaily,
this frac=ion can oe, jncreased without damage to the marine environmen:
through mariculsture +'/- [n acdition, varicus Torms of mariculture may
well be the onlv workable means z0 solution of scme proplems 07 over-
exploitaticn. A variety of mariculture ac-ivities are deing uncertaxer
in the region as notea in the dreceding section, dut severai notentiall
promising areas 2re orasentiy neglected. We wish 0 empnasize three
points concerning mariculture projects in the fastarn Caribpean:

(1) Mariculture, as used in this report, includes any manioulation

of the natural history o7 a soecies For th2 cursese in increasing the
production of that soecies. It is not exclusivaiy culture througn the
entire life cycle, but may incluce oreca2tor exciusion, "head szarting”,
nursery rearing of iarvae, or.intensive rezring of juveniie stacges.
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a. While mariculture can be a potent management
tool, it is mandatory that the level of tecnnology involved pe
appropriate to the region. In all cases, the target groubs should
be active partners in all phases of developmental research and
field trials.

b. In view of the number of promising candidates for
mariculture, initial efforts should be directed toward increased
production of native species. The hazards of introducing exotic
species are well-known and documented. Our krnowiedae oT Caribbean
marine systems is too fragmented at present to offer reasonabie
insurance against potential disasters Trom such introductions.

c. Mariculture is truly in its infancy in the Caribbean.
Projects should be thcroughly and frecuently reviswed, and well-
conceived pilot projects should precede any major capital investment.

There are three immediate prospects for small scale mari-
culture in the survey area which are not supported at present:

a. Nursery rearing of spiny lobster post larvae - - It
is widely agreed that total culture (all stages of the life cycle)
is probably impractical fer spiny lobster. Protection of juvenile
lobster from normal predation, however, is a much simpler and more
promising proposition. In view of the disastrous techniques being
introduced o harvest this species (see section II) alternative means
of producing spiny lobster ars a critical management need and deserve
high priority. St. Kitts and Grenada are prcmising sites for a pilot
nursery project. A more detailed description of this project has
been prepared and is available from the authors of this report.

b. Harvest of sea urchins (sea eggs) - - Sea urchin
(Tripneustes ventricosus) roe is a widespread delicacy in the
Eastern Caribbean, and some export trade to Japan has been reported.
Productivity of wild stocks, processing technigues, and market
potential have not been evaluated in any of tne islands surveyed,
although this species is a common inhabitant of turtle grass beds
throughout the region. Preliminary work couid be undertaken on any
of the islands, but Grenada, St. Lucia, and St. Kitts would be most
convenient from the standpoint of accassibility of the resource and
land-based support.

fs - - There is som2 controversy over

e
the merits of artificial underwater structures as Tisn atiractants,

¢. Artificial re
although there has been considerabie cocumentation o7 their effectivene!
The primary concern is one G¥ aesthetics, but riiticial reefs may be o
real benefit in arsas devoid of shailow water coral formations or wnere
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massive coral destruction has occurred. In particular, islands
without extensive shallow banks or reef Formations (e.g., Montserrat
and Dominica) may be able to substantially increase Jocal landings
through through the use of man-made Tish shelters. Certainly the
potential benefits vs. the small investment required to construct
and monitor small artificial reefs warrants a pilot oroject.

We recommend that assistance be provided to St. Lucia
and Montserrat for artificial reef projects now in progress. The
St. Lucia project has experienced difficulty with suitable anchors
and availability of civing eauipment. The government of Montserrat
has commissioned a feasitility study of an artificial reef pilot
project (copy available from the authors of this reoort) and is
awaiting assistance for actual construction and menitoring of the
proposed structures.

7. A practical definition of marine resource management -
"Management" is a term used rather giibly in many reports, but it is
an unfortunate fact that there are few examples of effective marine
management programs, and the means to create such programs are not
well-established.

A relatively simple approach to this problem has been
suggested by the Island Resources Foundation: A review of case
histories of attempis to manage marine resources could be prepared
using readily accessibly information. At present, communication and
collaboration between marine resource projects is virtually absent in
the Caribbean, daspite the fact that many mistakes can be avoided and
lessons learned through such contacts. The proposed study would be a
valuable asset tc agencies concerned witn regional planning, and
especially to workshop groups directed toward Jocal officials (as
described above). Island Resources Foundation is particularly well-
suited to undertake such a study, and has extensive in-nouse files
on many marine management programs in the region.

B Suggested Points for Project Evaluation

Based on the needs presented in section I, comments
received during survey interviews, and common inadequacies of
previous projects, we suggest the following points for consideration
of future projects:
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1. Projects should have definite plans “or
improving local cacapilitizs. Jemonstrasion projects should
train local teachers, research prcjects shauld develop iocal

research skills, etc.

2.  Local countercarts should be identified for
foreign perscnnel in every project. This was the most frequent
criticism of aid programs.

3. Funding acencies should oromote the integration
of management and deveiccment. Directly explcitasive projects
should inclucde a means of assessing the imoact of the project
on the resources concerned. In one interview it was sugcested
that when activities are being undertzken that are clearly ili-
advised (dredging was tne c2se in point) such activities chould
be questioned by potential Tunding agencies, even thouzn there
may be no direct connection with project under consideration.

4. Projects which depend upon external technical
or financial support should have a well-defined and realistic
means for continuation when such support is terminated.

5. Project proposals should include a clear statement
of the expected outputs, i. e., what constitutes successtul
completion.

6. There is a proliferation of meetings, conferences,
seminars, etc., concerning marine resource riznagement in the
Caribbean region. In view of the 2xpense Of orgenizing and
participating in such meetings, suooorting Tunds shculd be
contingent upon definiticn of specific activities tc be undertaken
which wil] address socecitic neacs ana wiii ceniribute in a
demonstrable way to marine resource management.

C Caveats

Two project ca%tegories have not oeen included and
require additional comment:

1. lLarcer, more sonhisticated fishinc vessels are
frequently regargeg as & aciential ocon 30 Tisneries sroducTion
in the Eastern Caribbean. Weil-eauiooed bcats “n the 30 - €J voot
range, it is believed, would ailow fisnermer to meke better use cf
migratory pelagic species as weli as the extensive o7’shore zanks

-

in some par:ts of the region (southwes:t coast o7 Grenace, the Grenadine
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Antigua-Barbuda bank, Saba Bank). The sustainable yields of
migratory oelagic fishes (dolohin, tuna, etc.) are not known

and are di<ficult 1o aetermine. While there i; no evidence of
overfishing at present, these waters are known <0 be relatively
poor in fishery resources as & wnole, and 2 supstantial increase

in fishing effor~ cculd resuit in depletion of the migratory
species. Moreover, it is not true that bicger boats are needed

to participate in this fishery. Using artisanal methods, fishermen
in Grenada, “he Grenadinas, and St. Lucia regularly glut local
markets with large pelagic fishes.

Promotion of more sopohisticatad ofishore fishing may
result in other orocblems as well. The Saba Bank is aiready closed
to foreign fishing vessels, and fishermen from St. Kitts have had
their vessels seized 7For violations. Antigua plans to create a
15-boat of¢shore fleet wizh CDB funding, and it is conceivadble that
similar restrictions could be imoosed on the Antigua-Barbuda banks.
Grenada is reviewing the nossibility of iimited or exciusive eniry
to their offshore fisheries. [t is sianificant to note that the
inactivity of the Barbados shrimping fleet is due t0 the virtual
exclusion of foreign vessels from the South American waters containing
the shrimp resources.

The majority of islands we visited have had prior exposure
to the sort of larger boat currently und2r discussion. Large boats
given to St. Kitts were eventually sold due to nigh ooerating costs;
vessels furnished to Antigua were diverted to smuagling and trading;
of five boats supplied to Montserrat only one fis presently zmpioyed
in fishing. Fishermen who currently use larger vessels sell rmost or
all of their catch to Guadeloupe and Martinique because the price is
several times higher thar in local markets.

In sum, provision of substantially larger fishing vessels
seems a risky propositicn at oresent due to the unknown (and generally
unconsidered) impact on the fishery resources, potentiai law or the
sea problems, grevious nistory of poor performance, and tne dubious
benefits to local nutrition and artisanal fishermen as a wnole. We
suggest that improvements to0 gear in existing fieets 2nd transfer ¢¥
effective artisanai technology within the region are more viable
alternatives, aicrc wizh cevelooment 0f & management inTrastructure 0
deal with curren:t orobiems of over-expioitation and inadeguate supply
of fish to local markets. Introauction of alternative 7ishing vessels
to provide greater Tlexibility in harvesting local resources (winich
tend to be of severzl kinds, recuirinc difierent catch metnodolcaies)
and more fuei-eificient operation (through increasea use of saji; are
promising components of training programs diracted toward future Tishe
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Such introduction however, should be tested on a pilot basis,
with full review of the final results before embarking on a

regional program.

2. University level educational programs were not
identified as an urgent need. Because 07 current interest in
establishing "international scholarships”" and "regional educational
centers” it is important to note that without adequate local
projects and support these programs can do very little to improve
resource management in the Eastern Caribbean. Most graduates of the
University of the West Indies biology programs enter teaching
professions, and those who enter covernment service remain for a
short period of time. The elements of government interest and
commitment, viable local management programs, and adequate technical
support are critical to effective use of highly trained individuals.
Scholarships and university-level programs can be an important
adjunct to the development of the other elements., but do not
presently constitute an urgent need in themselves.
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Appendix I

Abbreviations and Notes on Agencies Referenced

British Development Division: A regional office of
the Overseas Development Administration, BDD advises
the governments concerned, and British High Commission-
ers in independent countries on the planning and
execution of aid programs. (Contact: BDD, Carlisle
House, Hincks St., Bridgetown, Barbados)

Christian Action for Development in the Caribbean:

A non-profit church-sponsored organization head-
quartered in 3arbados with branches throughout the
Eastern Caribbean wnich provides small-scale assistance
to local development on an artesanal level. (Contact:
Lawson Nurse, CADEC, Bridgetown, Barbados)

Caribbean Conservation Association: A regional
organization based in Barbados concerned primarily
with preservation and development of the environment
and the conservation of cultural neritage. Objectives
include collection of information on environmental
projects completed, in progress, and planned; the
coordination of activities designed to satisfy the
needs of the area; the obtaining of technical and
financial assistance for members; and the creating
of a greater awareness of the natural and cultural
resources of the Caribbean. (Contact: Jill Sheppard,
Executive Director, CCA, Savannan Lodge, The Garrison,
St. Michael, Barbados)

Caribbean Development Bank: A multilateral financial
institution which provides loans for technical assist-
ance and develcoment in Caribbean countries (Contact:
Lewis Campbell, Director of Projects Division, CD8B,
POB 408 Wildley, St. Michael, Barbados)

Bilateral -- Canadian International Development Agency,
Bilateral Division: administers Canada's programs of
assistance to developing countries on a government
basis (Contact: Bilateral Programs, CIDA, Place du
Centre, 200 Promenade du Portage, Hull, Quebec K1A 0G4)
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CIDA-NGO--Canadian International Development Agency, Non-
governmental Organizations Division: provides
assistance to aeveloping countries through non-
governmental channels (Contact: NGO Division, CIVA,
as above)

CIST -- Canadian Institute for Science and Technology:
provides bibliographic assistance to improve the
access of developing countries to technical litera-

ture.

ECNAMP -- Eastern Caribbean Natural Areas Management Program of
the Caribbean Conservation Association: 1is in the
process of developing a strategy for the management
of natural areas, terrestrial and marine, in the gastern
Caribbean (Contact: Allen Putney, Principal Investiga-
tor, ECNAMP, c/o West Indies Lab, PO Annex Box 4010,
Christiansted, St. Croix, USVI 00820)

ERP -- Environmental Research Projects: A non-profit research
company involved in the management of living marine
resources including a pilot mariculture project for
conch, sea turtle conservation, response of reef corals
to environmental change, spiny lobster fisneries, and
management of marine food resources (Contact: Melvin
Goodwin, Projects Director, ERP, 212 E. Broadway
(G1704), New York, NY 10002)

FAQ -- Food and Agriculture Organization of the United Nations:
In addition to regional fisheries projects, operates
an information retrieval system (AGRIS) for agricultural
sciences, including fisheries.

IAF -- Inter American Foundation: provides assistance to non-

' governmental organizations within the Caribbean region
for self-help projects (Contact: Jim Cotter, IAF,
1515 Wilson Blvd., Roslyn, VA 22209)

IDRC -- International Development Research Centre: initiates,
encourages, SUpports and coOnaucts research into the
problems of developing regions of the world, and into
the means for aoplyina and adapting scientific, technical
and other knowledge to tne economic and social advancement
of those regions (Contact: IDRC, Box 8500, Ottawa, Ontario
K1G 3H9)
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[OCARIBE -- Intergovernmental Oceanographic Commission Association
for tne Caribcean and Adjacent Regions: has sponsored
a number of worksnops on marine research and management
needs in tnz Carichsan; an active research program under
10CARIBE dasencs uson greater expertise and support from
within the region.

IRF -- Island Ressurces —oundation: provides information and
consulting servicas on management of human and natural
resources in the Caribbean; the primary objective 1S
to examine current mccdels for planning and cevelocment,
and where “hese are not directed tcward an appropriate
scale, to correct them (Contact: tdward Towle, IRF,
POB 4187, St. Tnomas, USVI 00801)

NSF-SOC -- National Science Foundation, Scicnc2 in Neveloping
Countries Program: SuDDOrIS cooperative research projects
involving U. S. and geveioping country scientists working
together on prcolems of common interest (Contact: SOC,
Divis;on of International Programs, NSF, Washington, OC
20550

NTIS -- National Technical Information Service: has created,
with support from USAID, an international network which
offers technological information servicas as well as
training workshoos in how to use thesa servicas to 1S
members (Contact: Vietta Dowd, Information Systems Zon-
sultants, NTIS, 425 13th St. W, Suite 620, Washington,
DC 20004)

0AS -- Organization of American States: is currently develooing
a Marine Resourcas Development program which is to ennance
through researcn and analysis information that will help
decision makers in Latin American regicns anticipate
problems in, plan for, and manage marine resource develop-
ment in the coastal zone (Contact: Alireco Fontes,
Assistant Deoutv Director, Dept. of Scientific and
Technologica! Affairs, OAS, 1889 F Street NW, Wasninaton,
DC 20006)

Qs -- Overseas Book Centre: suprlies new and nearly-new books,
journals and magazines (wnich are reviewed for content)
to requesting orzanizations in deveioping countries
(Contact: Pcher:z Dick, fxecutive Cirector, GSB, 321
Chapel St., Ottawa, Ontario)
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Foundation for the Protection of Reefs and Islands

from Degradation and £xploitation: is developing a
natural resource management and utilization program
beginning in the Turk and Caicos Islands wnich includes
marine habivat aopraisals, conch researcn 7or mariculture,
alternative energy tecnniques, and environmental educa-
tion (Contact: Chuck Hesse, Director, PRIDE, POB 52329,
Miami, FL 33143)

Rockefeller Brothers Fund: current programs concentrate
on economic development, emoloyment generation and manage-
ment of natural resources in the smaiier islands of tne
Fastern Caribbean (Contact: William Moody, Director of
International Programs, RBF, Suite 3450, 1290 Avenue of
the Americas, New York, NY 10019)

United Nations Develooment Program: is involved in the
provision of preinvestment work and technical assistance
in response to requests from governments and regional
institutions (Contact: Trevor Gordon-Somers, Regional
Representative, UNDP, P0B 726, Georgetown, Guyana)

United Nations Environment Program: 1is in the process of
developing projects to implement the Oratt Action Plan
for marine resource management in the Cariboean.

University of Miami: plans to begin a project on labora-
tory rearing of aueen conch with sponsorsnip frcm the
Groves Foundation in June, 1980 (Contact: td [versen,
Rosenstiel School, UMIA, Rickenbacker Causeway, Miami, FL)

United Nations Law of the Sea Secretariat: has soonsored
a workshop for representatives of the Windward Isiands

to discuss law of tite sea oroceedings; other conferences
of a similar nature may be organized in the near tuture
(Contact: Dolliver Helson, UNLOS, Rm. 2727H, United
Nations Secretariat 2idg., 1 UN Plaza, New York, NY 10017)

United States Agency for International Deveiooment:
provides technical and financial assistance 10 ceveioning
countries to enable tnem to hetter manage their environ-
ment and natural resources; & program Tor assistance 1O
artisanal fisneries in tne Sastern Caribbean is ceing
develeped (Contact: 5Sale Rozell, Agricultural division,
USAID, Trident House, 3riagetown, 3arsados)
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United States Sea Grant Program: goals are to enhance
research and development capabilities of developing
countries with respect to ocean and coastal resources

and to promote the international exchange of information
and data with respect to assessment, deve onment, use and
conservation of such resources (Contact: Tom Murray,
0ffice of Sea Grant, 6010 £xecutive Boulevard, Rockville,

MD 20852)

International Project for Development of Fisheries in
the Western Central Atlantic: objectives are <0 assist
in full rational utilization of f{isheries resources
through development of fisheries on under-exploited
stocks and the provision of appropriate management
actions for stccks that are overfished (Contact: David
Lintern, UNDP/FAQ WECAF Project, Apartado 6.4392

E1 Dorado, Panama)

World Wildlife Fund (U. S.): a private international
organization involved in the preservation of endangered
wildlife and habitats throughout the world and the pro-
tection of the biological resources upon which numan
well-being depends (Contact: Michael Wright, Vice
President, WWF, 1601 Connecticut Ave. NW, Washington,
DC 20008)
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List of Persons Interviewed

Dr. Lewis Alexander
Professor of Geography
University of Rhode Island
Kingston, RI

Or. Bert Allsop

International Development
Research Centre

5990 Iona Drive

University of British Columbia
Vancouver, B. C. V6T 1L4

Arthur "Brother" Anslyn
Chapel Street
Charlestown, Nevis

Mr. A. Antoine

Planning Of¥icer

Ministry of Agriculture
Tourism, Forestry & Fisnheries
St. George's, Grenada

Delmer Bjorklund
Project O7ficer
CIDA-NGO Division

200 Rue Principale
Hull, Quebec KI1A 0G4

Mr. George Bradley

Permanent Secretary

Ministry of Agriculture, Lands,
Housing & Emdloyment
Basseterre, St. Kitts

Dr. Noel Brown
UNEP

Room LX 1290

U. N. Secretariat
U. N. Plaza

New York, NY

Mr. Epal Chacko
U. N. Ocean Zconomics &

Technology Office, 1 U. N. Plaza

New York, NY 10017

Mr. Benson Chariles
Fisheries Assistant
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Appendix 11

Notes on Countries Included in Survey

Antigua
Surface area: 170 square miles
Shelf area: 978 square miles
Population: 78,000
Estimated number of fishermen: 2,000

The Antiguan government's chief concern in regard to marine
resources is with increased production. Fisheries officials stated
categorically that there are no conservation/overexploitation
problems. Government provides inexpensive ice to fishermen. The
Fisheries Division stocks gear, but the Crown Agents (suppliers)
haven't delivered for several years, forcing fishermen to buy from
local merchants at high prices. The previous government built a
fish market, but it has not opened for political reasons. Current
government plans for fisheries include the purchase of 15 boats
(45' - 50') over the next five years to be operated by a government
company. This project will be supported by Caribbean Development
Bank and will include the construction of a processing plant.

Past projects have been unsuccessful for a variety of
reasons: 1) the U. S. offer of a boat for fishermen rescue was
refused by government as they wanted it to be controlled by the
police; 2) the introduction of the concept of marine parks failed
due to a lack of counterparts; 3) hydraulic trap haulers were pro-
vided without clutches, control valves, or proper instructions.
WECAF assistance has been requested for demonstration of new
techniques.

Problems identified by “he private sector include:
1) local availability of fish (most of the best quality fish is sold
to Guadeloupe), 2) the control of fish prices wnile there is no
control on gear or fuel prices, 3) pot theft, 4) overfishing of
lobster, conch and turtles wnich are sold to Puerto Rico, Guadeloupe,
and Martinique (Barbadans are fishing undersized lobster which they
claim is a different species: ‘“chicken lobster"), 35) destruction
of mangroves for charcoa! and to clear more beacnes for tourism,
6) sand mining in Barbuda for export to other islands, 7) lack of
local counterparts in aid programs, 8) lack of a formal statistical
program, 9) fleet safety.
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Suggestions made include: 1) marine resource education
for the general public, scnool children, and government officials,
2) basic research on tne bioiogy of stocks in Antigua's waters,

3) marine parks as a means of controiiing losses due to tourism,
and 4) south ecology projects. The most promising vehicle for
projects at this time wouid appear to oe via the school system.
Several local tsacners have maintainea an interest in environmental
education, but have been frustrated by a lack of official support.

Barbados
Surface area: 168 square miles
Shelf area: 125 square miles
Population: 251,373
Estimated number of fishermen: 2,000 full-time

1,000 part-time

The major concern of the Barbados Fisheries Division is the
imbalance between the cost of fishing and the value of the catch. It
was felt tnat the combination of two suggestions might alleviate the
problem: 1) an increase in the amount of time spent actually fisning
over the time spent in transit and 2) a reduced dependence on high-
cost fuel through the use of sail. There are no programs underway at
present to implement either suggestion.

The -Fisheries Division has no data on stock sizes or sustain-
able yields. There are no plans to gather such information as it is
considered unnecessary in light of plans for expansion of the range of
the fishing fleet. Most of the trawlers are presently inactive sub-
sequent to enactment of 200 mile EEZ's which exclude foreign fleets
from South American shrimp fishing grounds.

Construction of a new landing center and port development is
underway at 0istin's, tne largest fishing village. Project support
has come From tne turopean Development Fund and the Canadian Internationa
Development Agency.

There are no reported problems with overexploitation of marine
resources. Some concarn has been expressed over potential difficulties
resulting from the effluent of various proposed industrial development
projects and with respect to the impact of tourism on the marine
environment.
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Dominica
Surface area: 300 square miles
Shelf area: 142 square miles
Population: 70,302
Estimated numpber of Tishermen: 2,000

The relatively small shel?¥ area and traditional fishing
methods restrict the amount of fish available in Dominica. Prior
to Hurricane David, there was no fisheries program. It was felt
that with an increase in tne availability of fish, more emphasis
might be placed on a fisheries program.

Major needs expressed include 1) boat-building to replace
those lost or damaged by the hurricane, 2) replacement and increased
availability of fisning gear, 3) facilities vor jce-making, storage,
and transport and 4) a statistics program.

While no conservation problems were reported, we were
advised by St. Lucians that approximately 160 1lbs. per week of
hawksbill turtle shell was being exported from Dominica via St. Lucia
on British Airways.

Relief funds for the fishing sector have been received from
UNDP and OAS; some of this support nas been applied towards eguipping
the defense force with outboard engines. Funds were also offered for
the purchase of inactive Barbadian shrimp trawlers. Dominica declined
the offer and presented an alternative proposal to wnhich no response
has been received to date.

In the mid-1960's, the government established an outboard
repair workshop. Government subsidizes the labor and the fishermen
pay for the parts. Plans for an underwater park developed by a local
Peace Corps Volunteer were destroyed in the hurricane.

We spoke with members of the Bioche Multipurpose Cooperative
Society, Ltd., which was founded at local initiative. They nave built
a night club which serves as a meeting place as well as for fund-
raising functions. A generator and a small freezer have peen purchased
and soft loans for boats and gear have been raceived from CADEC. The
coop has been in touch with Inter-American Foundation. The needs they
expressed include a small van for the transport of Fish and funds Tor
the 1iving expenses of a trainee to be sent to St. Lucia for an out-

board repair program.
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Grenada
Surface area: 134 square miles
Shelf area: 781 square miles
Population: 110,000
Estimated number of fishermen: 1,800

General government objectives include: 1) improving
nutrition by improving the availability of fish, 2) increasing
employment, 3) providing a base for foreign axchange and earnings,
and 4) improving the quality of 1life for rural people.

The major management problem is a ‘ack of qualified
personnel in the Fisheries Division. Government expressed interest
in a training program to improve personnel and research capabilities
to support the development oF commercial fishing, as well as in the
provision of continuing support for post-trainees with a gradual
increase in government support.

Other fisheries problems identified include 1) availability
and cost of fishing gear, 2) marketing and storage of catch, 3) size
of boats, and 4) participation of fishermen in programs.

Projects which are being developed include: 1) a fishermen
training program with Cuban assistance, 2) the demonstration of new
fishing techniques by WECAF, and 3) an alternative tourism project
being conducted by ECNAMP with WWF support. CiDA-bilateral is review-
ing plans to repair the Grenville ice plant originally built with CIDA
support in the mid-1970's.

ERP is actively engaged in a conch mariculture pilot project .
(supported by RBF through CCA), a hawksbill turtle conservation project
(supported by WWF), a spiny lobster trap-fisning project (supported by
CIDA-NGO), all of which involve local particulation and training.
Difficulty has been experienced in securing government participation in
identification of trainees and counterparts. ERP is also providing
assistance in developing a statistics program and is conducting research
on coral reef environments.

There appears to be a problem with a considerable amount of
ad hoc aid. A recent mission from IFAD has reviewed possibilities for
support to the fisneries sector; the Salvation Army is reportedly
planning to provide a cold storage facility to one of the local
villages; a fiberglass lobster boat was recently purchased at con-
siderable cost for the Fisheries Division without provision for eguip-
ping the vessel. Government is aware of this problem and has appointed
a Fisheries Coordinator to oversee administration of fisheries activities.
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Considerable initiative has been displayed by various
groups of individual fishermen in Grenada and Carriacou, and
interest exists in education and management as well as in improve-
ments to the fishing fleet. Thare has been no direct external
assistance to these aroubs to date. Possible projects are
described in detailed proposals available from the authors of

this report.

Montserrat .,
Surface area: 39 square miles (98 kmL%
Shelf area: 54 square miles (140 km¢)
Population: 12,000
Estimated number of fishermen: 200 part-time

The main priority of the government is to increase the
availability of fish on Montserrat. Unlike some of the other
countries surveyed, management of marine resources wiil be the
critical element of any program adoptad. Mr. A. [. George, CFTC
Regional Fisheries Advisor, wiil begin a one-year assignment to
Montserrat in August 1580. He has written a preliminary nroposal
for the development of Montserrat's fishing industry. Government's
priorities include: 1) development of fisheries acministration and
training of a fisheries officer, 2) provision and improvements *o
landing, berthing and gear storage facilities, 3) organization of
fisheries cooperatives, and 4) the impiementation of a statistics
program.

One proje:t which the government would like to see done in
the near future is the construction of an artificial reef. The snelf
area around Montserrat is relativeiy small and fishing grounds are
further limited by rouan seas and winds off the nofth coast. The
artificial reef would providae shelter for fisn, lobsters, etc. It
would be monitored to datarmine wnether or not it would be beneficial
to constiruct more reefs to increase productivity in other areas.

The government is aiso interested in tne possibility of constructing
rafts as fish and small iobster attractors.

British Development Division has provided Montserrat with
some gear (gill nets, a winch, snark hcoks, etc.) Tor demonstration
purposes. Demonstrations will be conducted by WECAF in June 19€Q.

The Fisheriss Qfficer conducted a survey of fishermen's
needs which include 1) ice boxes {<cr storage of Tisn) and an ice
maker, 2) hire/purchase of gill nets, 3) subsidy for eaquisment durchase,
4) training to teiach fishermen tp repair nets {+his project is now
underway), 5) larger bcats witn inpoard 2ngines, &} auty-tree
gasoline, 7) a fishermen's sned at Kinsale, 3} insurance tor fisner-



- 36 -

men and boa*s, 9) government guaranteed marketing of fish, and
10) a slipway €or boat repair.

Other problems indicated are 1) theft of fish pots,
2) enforcement of <urtle legislation, anc 3) disinterest in fish-
ing as a carea2r due o lcw income and low social standing. Another
point that was raised was that big boat programs on Montserrat have
not worked.

St. Kitts - Nevis

Surtace area: 101 square miles

Shelf area: 344 square miles
Population: 42 ,000

Estimated numper of fishermen: 900

There is a shortage of fish in St. Kitts/Nevis due to:
1) relatively few Tishermen, 2) poor landings, 3) poor distribution
of fishing effort, &) depieticn of traditional fishing grounds, and
§) limited fisning grounas cue to the threat of ciguatera. OQutboard
parts, engines, and Tishing gear are extremaly expensive and frequently
in short supply. Fuel prices raise the cost of fishing still further.
There is no risheries 0fficer as there is no program, personnel, or
available funding.

Conch and lobster fisheries are reportedly declining due
to heavy expor:ts to Puerto Rico and St. Maartens. The exoort of
Jobster stopded accut & months ago as tne government enacted regqulation
restricting export to 1/3 of the catch.

Mr. A. 1. George, CFTC Fisneries Develooment and txpor:
Promotion Advisor, has been assigned to the St. Kitts - Nevis -
Anguilla government since August 1976. He has prepared a report on
his recommendations <or tne cevelopment of the fishing industry whnich
includes: 1) the establishment of a fisheries administration, 2) the
formation of Fisheries cocperatives, 3) the establishment of a fisher=-
men training center, 4) a mechanization program for the fleet,
§) a shark fishing program, &) a pilot project for brackisn water
fish-farming, 7) a survey of pelagic resources, 8) the provision of
landing and berzhing faciiities, and 9) a lcbster fishery and
conservation program.

Whiie a few peopie espoused the concept of larger boats, most
remembered previous exceriance witn two government-owned 35-foot boats.
Little fish was lanaec iocally as most of the catcn was sold to
Martiniguans wnile at sea. The boats were eventually sold as they
were considered eccromicaily infeasible.
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Education was stressed by all those interviewed as a
priority. Suggestions were mace for a formal program in schools
targeting future Tishermen; for orograms to increase public aware-
ness of marine resourcas; for informal "epffee sippings” to
discuss ideas and new tachniques with fisnermen.

Present programs include: 1) small loans (maximum EC $500)
to fishermen by Sarclay's 3ank, 2) loan/grants to fishermen tor gear
purchase by the Local Develocment fund and CADEC (weekly financial
statements are recuired) and 3) a resource survey of the undeveloped
Southern Peninsula with the assistance of ZCNAMP.

The Government exorassed interest in prospects for various
types of mariculture and is particularly emphatic that development of
marine resources snould conform to sound management principles. There
are a number of salt oonds on St. Kitts which have peen iooked at as
potential sites for mariculture. IDRC funding for a mussel mariculture
project is awaiting government identification of a local counterpart.

St. Lucia
Surface area: 240 square miles (616 km?)
Shelf area: 203 square miles (522 km2)
Population: 120,000

Estimated number of Fishermen

Both the government and the private sactors expressed concern
over 1) the lack of fisheries personnel and the resulting neavy reiiance
on Peace Corps Voluntears, 2) the extensive practice of dynamite Tishing
and consequent destruction of coral reefs, 3) the threat of oil
pollution resuiting from construction of a storage/trans-shipping
facility for Hess 0il on St. Lucia and 4) the potential long-term
effects of sand mining (for construction purposes) and dredging (for
“beach nourisnment').

Needs identified by interviewees include: 1) educational
programs to promote the conservation of marine resources (& school program
was reportedly very effective in the parrot conservaticn effort),

2) small-scale upgrading of cold storade and processing facilities,

3) a safety training program tor fishermen, 4) management orograms for
lobster, conch, turtles and mangroves, 5) protective legislation,

6) rehabilitation of destroyed reef areas, 7) stock surveys to direct
the expansicn of St. Lucia's fisheries, and 8) a fisheries research
center.

The government is presently working with a consul%ant from
Florida International University to evaluate the hazards and plans of the
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Hess 0il Facility. A St. Lucian is being trained in Fisheries
Management at Memorial University, Newfoundland, with CIDA funding,

and is expected to improve the technical abilicy within the Fisheries
Division. CIDA funding nas been secured for cold storage units and
work is reportedly about to begin. A sea moss culture project is in
the final stages of approval by IDRC, and funding for an oyster culture
project may be forthcoming depending on IDRC's results in Jamaica.

Some cooperatives nave been started anc the coilective purcnase of gear
has recently begun with CDB support. WECAF has provided assistance in
the collection and compijation of statisticail data and has offered to
assist in tne equioping and demonstration of new boats. Farmers
interested in aquaculture can obtain Tilapia fingerlings from the
government. An artificial reef, constructed with old tires, was
damaged by a neavy storm due to inadequate anchoring.

Present plans include: 1) an underwater park which is
awaiting legislation and 2) the assignment of @ cooperative official
to the Ministry of faucation to begin instructing teachers about the
benefits of cooperatives. A reguest has been submitted to WcCAF for
assistance with the development of a fisheries research station.
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c. Turlles ERDP (WWF /RBF/CCA) A
d. Spiny Lobster FRDP (CIDA/NGO) A
e. Sea Moss IDRC P
f. Oysters IDRC P A
g. Unspecific CDB < P =
Lirtificial Reefs local gov't X P
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Program Agency BGI SKB GND SLU DOM ANU MNI ANG JAM BEL BAH TXC DBVI

Management FCNAMP/CCA/RBF A : A
Pianning - IRF < P > A < P >
UNEP < P >
Management )
Assislance ERP ' A
Information NTIS < A S
Services IDRC < A =
" FAO < A s
CsT < A =
IRF < A >
Joint U.S. - West
Indian Research NSF-SDC < P =
Assistance to Carib-
bean Universilies USSG < P >
Provision of Educa- OSB < A =
tional Materials CCA << P =
Support for Statisti- WECAF < P Sy
cal Programs CCA/ECNAMP A
ERP A
Workshops:
a. Information Serv. NTIS < A >
b. Stalistics WECAF < A -
c. Lawof the Sea UNLOS < P >
d. Marine Biology NSF-SDC < P >
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Support to Coopera-
tives (General) CIDA -NGO A A
- CDB A



