JSLAND RESOURCES FOUNDATION

" Washington, D.C. Office

Caribbean Headquarters 1718 P STREET. N.W.. SUITE T4
6296 ESTATE NAZARETH NO. 11, ST. THOMAS .
U.S. VIRGIN ISLANDS 00802-1104 WASHINGTON, D.C. 2003
TEL: (809) 775-6225 « FAX: (809) 779-2022 (202) 265-9712

THE TSLAND MICROCOSM

BY
EDWARD L. TOWLE

PRESIDENT
ISLAND RESOURCES FOUNDATION

Prepared Under Contract To
The U,S. National Park Service
(For the U.S. Agency for International Development)

Contract No. CX-0001-3-0048
Order No. PX-0001-3-0499

April 1984



EXTRACT
"THE ISLAND MICROCOSM"

By:
Dr. Edward L. Towle, President
Island Resources Foundation
6296 Estate Nazareth No. 11
St. Thomas, U.S. Virgin Islands 00802-1104

Originally Published In:

COASTAL RESOURCES MANAGEMENT: DEVELOPMENT CASE STUDIES

Renewable Resources Information Series
Coastal Management Publication No. 3

John R. Clark, Editor

Prepared By:

Research Planning Institute, Inc.
Columbia, South Carolina

For:

U.S. National Park Service
and
U.S. Agency for International Development

March 1985






ISLANDS: ~"FUTURE AND PAST

In the event of a nuclear Armageddon,
islands may well be mankind's only hope
for a future as the continents
will be uninhabitable.
(Anonymous, 1984)

The sea has long dominated the history of the Virgin
Islands. It has, until the advent of the air age,
been the only route to the outside. It has also
been a constant source of food and recreation. The
threshold to the sea that surrounds us is the shore-
line. The shorelines of the Virgin Islands have in
the past been used freely by all residents and visi-
tors alike. The seashore has been a place of recre-
ation, of meditation, of physical therapy and of
rest to Virgin Islanders, past and present. To fish-
ermen the sea and its shores are a way of life. The
second half of the twentieth century has brought ad-
verse changes to the Virgin Islands shorelines. There
has been uncontrolled and uncoordinated development of
this area.
(Open Shorelines Act, Title 12
of the U.S. Virgin Islands
" Code, 1972)

The tidal wave devours the shore
There are no islands any more.

(Edna St. Vincent Millay, 1940) -

In everything, respect the genius of the place.

(Alexander Pope,
Essays on Man, 1733)
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SUMMARY

This study is concerned with the coastal resources of smaller,
offshore developing island systems. Pérspéctives on the nature; con—
straints; and implicatidns of "insuléfity" are interwoven within an
analysis of the extensive literature on islands of all types. Classi-

- fication strategies regarding the island universe are réviéwed; as is

the possible instructional use of detailed studies of "island microcosms"
as models for comprehension of largef; more éémpléx continental eco-
systems. A major conclusion is that smaller oceanic islands are suffi-
cilently different from continental areas to reduire éustbmized; carefully
adapted, and more participatory kinds of resource aésessment; planﬁing;
development and manégeﬁént étfétegiéé; eéhéciéll& since islands tend to
be far more dependent on coastal and marine resédrdés.thén continental
countries. Exémpléé of island éyétém géins and losses from the environ-
mental impacts of poorly planned; externally initiated develdpméht‘
projects are presénted; Summaries are givéh of successful "model”
approaches to island coastal resource assessment, planﬁing and manage-

~ ment. |

The analysis examines the vdlnerabilitf; dependency; stability; and
ecological integrity of isléndé; principélly within the context of ex-
ternally induced; rapidly implemented; and sometimes inabpropriately
scaled and deéigned dévélobmeht initiatives that are often stimulated by
outside interests and factors. The signifiééﬁée of island coastal zones
and the use of their marine :éséﬁrééé; aldng with the evolving theotieé
and practices of resource management; are reviewed. An attémpt is made
to analyze and document the wéj in which insular SyStéms respond to
stress and their customarily very short list pf ‘true optioné.

Study findings suggeét the need for serious modifications of stan-
dard contineﬁtal approaches to coastal resource ménagément if they are

to be applied to trdpical islands.
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1. INTRODUCTION

1.1 Continental Perspectives on Islands

In man's imagination; islands have always been lands of promise—-prbm—
ises of escapé'from the mundane té‘high adventure or an unknown délight;
Sir Thomas More located Utopié on an island in m&thiéal seas. ‘Fbr those
who live on continents, the gréétéét attraction of the world's oceanic
islands is their detachment, both from the mainland and from mainland
routines. Crossing water to reach an island becomes a symbolic act of
leaving behind too familiar activities and unsolved prdblems;

Islands can be fun. They tickle the imégihétion; théy édnjure up
fantasies and dreams. They are wonderful places to visit, to study; to
poke about; and to write about. Théy are also fun to read about (remem-

ber Defoe's Robinson Crusée, The Swiss Family Robinson by Wyss,

Goldings' Lord of the Flies; Hemingway's Islands in the Stream and

Melville's ZZESE; émbng others). Tourists b& the tens of millions search
for them and artists and writers retreat to them, while oéeén—goihg

and natural scientists and anthrdpdlbgiéts find them ideal "mini-labora-
tories"—-neat; éléan; cémﬁréhéhéiblé and Edéﬁfliké; with éndemié;
symbolic "apples” ripe for academic picking from the insular tree of
knowledge! A géhuine diséoverj bérhaps awaits the intrepid island
investigator. '

However; not everyone cares for islands. There are at least two
that Napoleon was not héppj with (recall his: "...able was I ere I saw
Elba"!), and Papillon could have done without his private room on that
special green island in the sun off the coast of South America. Columbus,
too, was displeased when he found théf islands had an énnbyiug habit of
getting in his way en route to Cathay.

Similarly; larger; continental nations db not really appreéiate them
because they are so small and "clutter up” the United Nations and other
international fora; the UN; in turn; has often found islands a trouble-
some lot, pleading spéciél case circumstances, isolation factors, and
smallness as a disadvantage and érguing they are "different”.

Nevertheless; with a few exéeptidhs, islands remain a source of en-



joyment available to everyone; especially since there are so many of them .
—-500;000 "islands; isles and islets"” acééfding to the U.S. Department

of State (Hodgson; 1973)--seemingly enough to gé around to meet every-
one's fantasies and dreams of péradiéé; for éiﬁloratibn; étudy; or escape;
But things are not quite that simplé;4ésk anj islander about these
continental perspectives on his or her insular home for a cbntrary point
of view! -

The flippancy of the above paragraphé is deliberate because it
reflects the often equally flippéﬁt; if not frivolous and wrong4headed
perspective of many continental péoﬁlé regafding the nature of islands.
How; they question in a ééndééééndiﬁg mahner; can a small vacation spét
. in the middle of the ocean or even along a coastline be a "édﬁntry"? A
Club Med, yes; exotic, idyllic, nostalgic, backward, traditional, remote,
yes. But a real country; a full-fledged natioh—-imposéible!

To a large degreé; smaller oceanic and coastal islands have been
traditionally perceived by continental péoples as intérésting but only
satellite appendages, frontier outposts, or recreational sites. Whether
colonial; territorial; or even politically indepeﬁdent; most smaller
islands are viewed by continental péwéré as méfgiﬁélly valuable and
marginally viable--as difficult; but exploitéble geographicél hybrids.
have, therefore; historically been treated in.a cavaliér; even éallous;
manner and have freqﬁeﬁtly been administered with généfal disregard for
the "niceties” of prevalent democratic thééry; ﬁdliticél mérélity; social

There is; unfortunately; in the mind's eye of many "mainlanders”
only a fuziy; artificial island éénstruét44§art metéphor; pért m&th;
part fiction; part caricature that obscures; distorts and eveﬁ; on occa—-
sion; blinds the observer about what an island (or inéularity) really is
and how it "fits" into the rest of the world.

For this reason alone, islanders are always at risk. The conti-
nental's skewed perception or island expectation model constitutes a one-
sided, conceptual barrier which further skews any transactional process

linking or involving the island system and the larger continental system.



There are other dysfunctional imbalances that characterize the large
vs. small or continental vs. insular relétionshib (which will be dis-

cussed later in this study). Yet this particular problem is sufficiently

note for the reader. It may account for why island SYétems literature
and documentation; in the aggrégété; 1s so diverse and inconsistent and
lacks both a unified theoretical and empirical base. There has been

little consensus.

1.2 Contemporary Pressures on Island Systems: An Overview

At the present time; thousands of islands are éxperiéncing strong devélop-
ment thrusts based chiefly on tourism; on extractive enterprises; on their
use as nodes for international air transportation and satellite tracking
networks; and on the increased demands for and upon local resources gen-
erated by rising affluence and ekpéctations éﬁbﬁg rapidli grbwing island
populations. Additional driving forces include continentally based ini-
tiatives seeking waste diéposél éitéé; déep4wéter pétréleum transhipment
sites, cruise ship ports; offshore banking centérs; low-cost labor for
materials proééséihg and éééeﬁbli; and éxpéhdéd sﬁbpliés of harvestable
high-value marine species (like tuna; lobstef; conéh; and certain sea—
weeds). The availability of multinational and bilateral aid programs has
also contributed to accelerated development activities.

One by-product of this current development phenomenon has been a
dramatic deterioration of island coastal environments, accompanied by a
decline in the quality of life on islénds; as measured by means other
than such traditional economic indicators as gross national product (GNP)
and average per cépita income. On islénds; ég elséwhéfé; progress has
its price. As insular smallness confronts continental bigness in its
various manifestétions; what are the pfospects for i1slands and island
people? The pessimist well may say there is no hope, for island cul-
tures; énvifonments; and ééosystemé will be overwhelmed and fﬁndamentally
changed if not destroyed. But»for those who can say of an igland (as

once did Rupert Brooke); "This 1s my hbﬁe; my native lénd;" the values of



smallness; isolation; self—sufficiency; and the insular condition have a
special meaning and promisé. If islanders are unéaéy; it is understand-
able. And if the process of change is to be managed and sustainable
island ecodevelopment is to become a réality; then the ékills;‘éxpertise
and accrued learning of isléndérs; continental scholars and devélopment
speclialists need to be applied in the search for island growth; resource
management and survival strétégiés;

How urgent is the task? "Maybe ybu can afford to make a mistake on a

continent; warned Ray Fosbérg. "The thing you damage or destroy probably
exists in two or three other places but almost every island has something
unique on it. Anything jou do on an island makes a difference. You Just
can't always tell what the difference 1is going to be" (Goénell; 1976).
Aldo Leopold once reflected, "One of the penalities of an ecological
education is that one lives alone in a world of wounds. Much of the
damage inflicted on land is invisible to léjméﬁ;" Uﬁfdftﬁnatély; in the
special case of the world's oceanic and coastal islands, much of the
damage being inflicted 1s invisible to almost éﬁérjbédy involved—--ex-
cept the islanders themselves. As in the case of the old sé?ihg; "out of
sight; out of mind;" insular remoteness obscures. from all but a few pér—
sons the burgeoning impact of contémpdrary continental bréééuréé and
well-meaning but often ill¥dééighéd international déveldpﬁent strategies
on small insular systems; their associated terrestrial and coastal en—
vironments and their human pfddﬁctiéh éyétéms;

Twelve years ago; an island biogeographer; Sherwin Carlqﬁist; obser-
ved (1972), "Access to iélénds is far easier than it has ever been;.and
island biotas; many relatively intact now; are going to be devastated
sobn to the point where all we will have to study are shreds of the
marvelous fabrics of evolution that inspired Darwin and Wallace...."
"There is plenty of evidénée;" éééérding to Bill Néwman; Professor of
Oceanography at Scripps; "that almost éﬁythiﬁg we do on islands makes
them worse” (Gosnell, 1976).

The stresses and pressures of rapid population growth; unrestrained
development; and modern tééhnology are pértly reépénsible for the decline
of the environmental quality of island systems and their littoral zones



o

and for coastal zomne compétition and conflict amdng traditional and pro-
spective users. Another increésingly apparéﬁt cause of the decline is a
serious methodological failure in the omission of environmental resource
values in planning and develbpment strategiéé; The principal Question
now is how to incorporate environmental criteria to a far greater degree
in the modernization of island éommunities;,as they are shaped by local
forces; transnational cdrporationé; external market factors and by devel-
opment agenéies involved in or respbnsible for external financial and
technical assistance in islands. A derivative of this has been the
procedural and technical failure of the developmént plénnihg process to
comprehend or deal specifically with island coastal zone or marine re-
sources; use opportunitiéé; édnfliété; tfédé46ffs; and externalities

(see Section 6.3).

1.3 Study Objectives .
The primary objectives of this extended case study are to address the
questions of the vétifiability and ﬁtility of the island microcosm

concept, to explore the theoretical and empirical underpinnings to the
concebt of both island ééééyétémé‘éhd an island model or péradigm;

and to develop from the extensive literature and from several site spe-
cific analyses an updatéd set of rules for the désign and implementation

of development projects in small island systems.

1.4 Antecedent Methodological Considerations
A "microcosm” is a diminutive representative world or system analogqus

to a much larger system. It 1s not so much dwarf-like as it is a min-
iaturized replicate in substance, structure; and érocess. Assﬁming for
the sake of argdment that islands are in féct a miéfdéosm; a number of
questions arise. The most important one 1s, microcosms of what? Are
they microcosms of continents? Of man-environment interaction on conti-
nents? Can a smaller island be seen as a microcosm of other larger is-
lands? Are they microcosms of closed systéms or opén systémé (most is-
lands are viewed as closed systems but are they in fact open systems)?

Are they only microcosms of émaller;_édntinéntal miéféstates, as Dommen



(1980b) and Jones-Hendrickson (1979) have argued? Or are they microcosm
models of the development and resource méﬁagement process and therefore
to be seen as artificial or génﬁinely real laboratories of one or both
processes? Is the whole idea of microcosm Simply an énalog; é.wéy to
describe the target area; a vehicle for analysié and evaluation; or is it
the result of a standard (perhapé naive) continental view of islands as
smaller; discrete systems that are more manégéable for the resource
planner; thercbnServationist; or the development éhange agent? Alterna-
_ tively, are islands a true archetypal form of global real estate that

is only artificially and pérhéps iﬁéééurétely aééumed-to be a microcosm
of other systems; whatever those systems might be?

If one assumes that; for whatever definitional; hypothétical or
strategic reason; some kinds of islands are a microcosm of SOméthing lar-
ger (insular or continental), then one also has to address the question
of how then to classify islands as microcosms. This immediétely raises
the issue of an island téxdhomy; and matters of Sizé; of levels of de-
velopment; of economic structure; cultﬁre; ethnicity; deﬁéndehéi; com-
plexity (a single island vs. a multiple island grduping); 1ihkéges to
ad jacent islands; archipelagic status; population; GNP; and other paf4
ameters become important in some jét to be détéfmined fashion.

This in turn raises other Quéstions. Are islands really different?
What makes them so? Are the differences significant or seéondary con~
straints regarding model transfer? Does the existing literature which
suggests they are scientifiéally and ééoldgiéélly "different"” (éspééiélly
when considered within that portion of the ecological framework called
biogeography) constitute a sufficient differentiation to require differ-
ent approaches in development strétégieé; differeﬁt apﬁroéchés in conser-
vation strategies and different ébbrbééhéé in.éoéstal resource management
within such island systems?

If there is an argument for substantive differenées; then how does
one conceptualize the develoﬁméht péfédigm for islands? Do we have one
--or more? Should it focus on structural factors, on prqééss; or on
intervention strategies to address the prbblems that have arisen from

the applications of continental development paradigms (like the market



system, central planning; free trade; or protectionism) to island areas?
Are the larger continental éystems develdpméﬁt models and praétices

truly applicable to the insular microcosm? Is the relationéhip symme tri-
cal or not? 1If not; can we assume that the aéé&métry is disédvantageous
to islands (for exémple; thfoﬁgh the 6ﬁé4wa& "brain drain” facéor or
tilted terms of trade in commdditiés; tééhnélogy transfer or economies

of scale and capitalQinténéivé resource dévélépment; which all tend to
favor the more developed and/or lérgér éyétém or éduntry)?

Regarding islands’ vulnerability br victimizatibn; are these derived
solely from insular status? Is there a way to document (as per Hamnett
et al.; 1981) a unidde insular éyétém vﬁlﬁerability factor and to
document island victimiiétioh; déﬁéﬁdénéy; and éxbgéﬁdﬁély imbbéed
limits on optibné?

The island "coastal” model is 6bvioﬁ$ly unlike all continental
"coastal” models (cdnéidered holistiéélly); All islands have ciréﬁmfér-
ential (surrounding) sea-land boundaries or coastal zdnés; whereas conti-
nental microstates do not. Is this "surrounding sea” an important or
vital variable? What does a surroundiﬁg sea or marine enviromment do to
model? Lastly; how does the microstate model for an island affect the
treatment of satellite mini-islands on the périphery?

This litany of queries is not a checklist of what follows but il-
tion--that islands are microcosms (of something) and that; by impliéaf
tion, some lessons learned in one or more islands are transferable to
someplace else. Since paradigms as approaches are less figid than éodels
(and therefore less islénd4t7bé épédifié); we bﬁt forward the a priori
assumption that the microcosm concéﬁt may lead to more effective custom-
ized models (for analjéis 6r méﬁagémént); but.that only the curréntly
emerging; more holistic; still transitional island péfédigm can pdt the
"microcosm” hypothesis to a proper test regarding both its validity and

utility.



1.5 Case Study Methodological Design

Behind the title of this case study; "The Island Microcosm;" there are
two hidden assumptions. The first is that islands are microcosms of

some larger systemr(whethér insular or continental is neither éxplicit or
proven). The second éssdmption is that any "microcosm" studied in detail
might offer some lessons that could be applied to islands; bresdmably

larger; or part or all of a continental s&étém; There is some Question
about whether or not islands can be models, in a microcosmic sénse; for

continental areas (at least it has not been proven yet and is only an
hypothesis). It seems more likely that small islands might be microcosms
of larger islands. These in turn might be microcosms of continental
areas. )

We have elected to focus on islands that exhibit characteristics of
true insularity in the form of isolation and smallness: smaller oceanic
islands. We choose this focus; recogqizing that if the hypothesis that
islands are microcosms of continents proves invalid, there may still be
a high probability that the findingé from the smaller island microcosm
universe could provide a model for 1éfger 1sland Systems that are; in
turn, closely linked to continental systems. We have elected to stddy
the problem from the bottom ﬁp since médiﬁm to lérge gize 1slands could
only be microcosms of continents; but small islands could be microcosms
of both larger islands and continents. Our pfihcipél focus 1s on de-
veloping oceanic islands smaller than about 10,000 kmz; approximately
4,000 mi2 (the size of Jamaica). We have excluded all the developed
coastal islands, like Great Britain or Japan, all very large islandg
like New Guinea and Cuba and the lérger édngldméfétés of multi-island
systems, like Indonesia and the Philippines.

A second rationale for selecting smaller islands is that the per-
ceived environment is totally insular, since there is no "interior.” In
an island of approximétély 10;000\km2 there is hq point that is more
than approximately an hour's drive from the sea. The entire island and
the sea are closely linked under these conditions.

There are four sepérate elements involved in the following case
study analysis and report, the first of which is an historical overview



that examines the universe of islands, their characteristics, attempts .
to classify them and éonéeptuél brdblémé in Studying them. The second
element is to extract from site4specific exampleé what has been learned
from experience. The third is an overview of technical ptéblems and
advances in insuiér resource assessment and coastal ébné'mahagément. The
final element explores and evaluétgé the evblving expérimental approaéhes
that have emerged over the pést decédé; léading toward a new island
paradigm (or a theory of insular systems development) that could be
empirically tested in the future.

This case study utiliiéé a vériety of data sets: ' the existiﬁg
published literature on islands and island systems; only a small portion
of which has been cited and included in the bibliography; reports and
counsel from various expert consultants; direct site visits to St. Lﬁéié;
the Virgin Islands and Fiji; and the extensive island reference files
(documents, repbrts; édrreébbﬁdéncé; mébé; bhotoé) maintained by the
Island Resources Foundation.

The principal sources for literature reviewed were the U.S. Virgin
Islands (Island Resources Foundation Libréf&); St. Lucia (the St. Lucia
National Trust and the St. Lucia Central Planning Unit); Hawaii (the
East-West Center), Fiji (the University of the South Pacific, UNDP/CCOP/
SOPAC, and the Natiomal Trust); and Wéshingtbn; D.C. (thé Library of Con-
gress and the headquarters of the U.S. Man and the Bidsﬁhéfé Progrém).

It should be noted that although the literature available on islands,
published and unpublished; is rather vdlﬁmiﬁdﬁé; it is héavily biased on
the side of science and natural history material, and is more or less
deficient in areas of the soéial sciences.

The author would like to take this opportunity to make special
acknowledgment of contributions made by the following persons: Mr.
Robert Devaux of the St. Lucia National Trﬁst.(an engineer); Mr. Steven
Koester (an anthropologist); Dr. Jerome McElroy, (an economist from St.
Mary's College; formerly of the College of the Virgin Islands and the
Department of Commerce; U.S. Virgin Islands); Dr. Michael Hamnett from
the East-~West Center; Mr. William Beller (ehginéer and chairman of the
U.S. Man and the Biosphere Directorate on "Islands and the Rational Use
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of Island Ecosystems");'ﬁr. Cruz Matos (engineer and preéent director of
the CCOP/SOPAC group based in Fiji), Dr. Uday Raj (director of the Marine
Resources Institute; the University of the South Pacific; Fji); Mr.
Birendra Singh (environmental ﬁlénhér; Fiji National Trust), Mr. Allen
D. Putney (principal investigatdr of the Eastern Caribbean Natural
Area Management Program; St. Croix;); Ms. Judith Towle (publié adminis-
tration specialist on international develdpmént; Island Resources Foun-
dation), Ms. Fran Roberts (who handled the onerous task of manipulating
the word processor to produce this report), and the World Wildlife
Fund-U.S. for its logistie support.



2. STATEMENT OF THE PROBLEM

2.1 Dimensional Considerations: The Universe of Islands

In the normal scheme of worid politics; islands--especially small is-

~ lands--have traditionally lacked sufficient érea; population; %esources
and geopolitical leveragé to count for very much. Although all of the
world's islands taken together have a combined land area of about three
million square miles (not including Greenland with 840,000 square miles),
they constitute only about five perceﬁt of the earth's total land area.
However, forty three, or approximately one-quarter, of the worl&'s in~
dependent states (with membership in the United Nations and other inter~
national bodies) are wholly insular. Most of these (Table 1) are devel-
oping countries; with thirteen concentrated in the Céribbéén; ten in the

Pacific, and seven in the Indian Ocean/Persian Gulf.

Table 1. Independent island countries.

1. Antigua-Barbuda 16, Iceland 30. Sao Tome and Principe
2. Bahamas , 17. Indonesia 31. Seychelles
3. Bahrain : 18. Ireland 32, Singapore
4. Barbados 19. Jamaica 33. Solomon Islands
5. Brunei 20. Japan 34, Sri Lanka
6. Cape Verde 21. Kiribati 35. St. Christopher & Nevis
7. China, Republic of 22. Madagascar 36. St. Lucia
8. Comoros 23. Maldives 37. St. Vincent
9. Cuba 24, Malta 38. Tonga
10. Cyprus 25. Mauritius 39. Trinidad and Tobago
11. Dominica 26. Nauru 40, Tuvalu
12. Dominican Republic 27. New Zealand 41. United Kingdom
13, Fiji 28, Papua New 42. Vanuatu
14. Grenada - Guinea 43, Western Samoa .
15. Haiti 29, Philippines

There are sixty two islands with areas greater than 4;000 square miles,
and 126 islands with areal dimensions larger than 1;000 square miles.
However, some very importént islands are ﬁuéh; much émaller; and many of
these smaller; formerly colonial islan& territories and associated states
have over the past decade or so opted for independenée or are moving in

this direction and thus represent new factors on the international scene.
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There are very few island countries that are essentially single is~
lands like Barbados, Sri Lanké; St. Lucia and Nauru. Some come in major
palrs like Trinidad and Tobago; St. Kitts and Nevis, Antigua and Barbuda.
Some occur in single country clusters or arcs or archipelagos like Fiji
with 322 islands or Tongé with 150. Otheté; as in the case 6f‘the Lesser
Antilles in the Eastern Céribbééﬁ; réprééént a multi-state cluster with
eight independent island nations In an area about the same size and with
the same number of individual islands as Fiji. The Seychelles in the
Indian Ocean has a hundred volcanic and coralline islands spread over a
distance of 1,000 km. The Maldivéé has a thousand islands, sub-clusters
of 19 atolls spanning'an arc of 800 km; while Kiribati has 33 islands
Pacific. The Marshall Islands in the Pacific Trust Territories, with
1,156 islets; have a combined land area of 6ﬁly 70 éddéfé milgé'(émaller
‘than St. Croix in the U.S. Virgin Islands), each averaging only 39 acres.
By way ofréomparison; some continental countries also have extensive
insular resources. The United States has 29,000 islands, of which 6,000
are in Alaska and 2,000 in the Pacific Trust Territories. Panama has 700
(about the same number as the Béhéméé); New Zealand has 500.

But for ail of these and 6théfé; this is a time of chénge and tran-
sition. Within just the past two decédéé; the advent of jet air serviée;
containerized cargo technologies, mass tourism, satellite communication
links; television; multinational éorﬁorétibhé; and gedpdlitiéél consid-
erations havé each contributed to a rising level of interest in islands
among continental business circles, bilateral and international develop-

-

ment agencies.

2,2 Definitional and Conéeﬁtﬁél'Coﬁéiderations
The dictionéry definition of an island as being a body of land entirely

surrounded by water is not of much use. Australia and Funafuti in Tuvalu
both meet the definitional rédﬁifeméht. As a conéeduénée; island group~
ings originated for convenience' sake by the user lack prééisidn (for ex-
ample, wet, dry, high; low, tfopiéal; arctic, sméll;'poor; French,

' Aegean; remote; atoll). In addition; there is a similar lack of preci-



sion which derives from a conceptual dualism; Fiji; for examﬁle; is both
a discrete point on a map and a éduﬁtr& with 322 distinct islands spread
over 600 miles of ocean. The "point" approach is convenient but obscures
cultural and economic "distance” or differences as well. Seéondly; the
discrete-point perspective tends to émphaéiie the center or core island
and downplay the periphery or satellite islands and how things are seen
from the "out 1sland” véntage points; In effect; the "view"‘of the city
from the suburbs is very different from the reverse view. Two very
different perspectives are involved. ‘

Another conceptﬁél problem arises out of the natural scientist's
tendency to construct a more or less closed éystem model for isolated
islands because of the sea barrier. Unfortunately, from the perspective
of economists; plénners; hﬁméﬁiété; and other social ééiéntiéts; islands
are highly open systems (Brookfield, 1980; Hamnett, 1981; McElroy, 1978b;
MAB; 1977 Villamil; 1971) and therefore vulnerable to nﬁmerous external
factors which limit and often override internal preferences, decisions,
traditional resource use préctiéés; and étfétégic pléﬁniﬁg assﬁﬁﬁtioﬁs;
rendering facile projections invalid. .

As early as 1971 it was noted that insular 6pén Systéms planning
should be structured around the concept of cbntingenéy planning (Villa-
mil, 1971), Demas (1965) in The Economics of Development in Small

Countries, now considered a classic, noted the importance of modifying

development planning evefy yéér to consider éhénges in the external
sector or in the sytem's environment; This practice of course rére%yy
happens, and there is a tendency on many small islands to consider deve-
lopment plans as static entities to be modified every five to ten years
~whenever external aid funding is avéilable;‘

The strong identity or sense oflinsﬁlér plécé which most islanders
have for their homélénd; surrounded by water as it ié; tends to produce a
collective inclination to see the island as a "closed” and secure system
like the scientist's insular ééosyétém; but the realities of déveloping
islands as open systems induces an internal conceptual conflict often
reflected in island politics and life.
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2.3 The "Island System” Concept

Although some islands are more "oﬁen" than others; all are bounded by
the sea, and the smaller they are; the shorter the time frame for inter-
actions between human and natural eéosyétéms (aﬁd édmpdnéht téﬁréstrial
and marine ecosystems); éépeéiallj when external forces induce éhaﬁge.
For this study; dévelopment and its associated impééts are consid-
ered within the framework of an "island éyétém" éonstruct; a flexible
label that applies principélly to islands or island grddbé and their as-
sociated natural; social; éééhbmié; and pdlitiéal Systems. The "island
system” concept calls attention to thé-fblldﬁihg facts.
® It affirms that an island, even though it is small, is not
an homogenous; discrete éntity; but rather an aésemblage
of diverse subaerial and subaqueous ecosystems in upland,
littoral; sublittotal; and outer-shelf zones; most of these;
in the case of small isléndé; are included in the coastal
zone.
® It stresses the importance of the interdepéndeﬁt liﬁkages
among island eéoéyétéﬁé: imﬁééts in one éédsyétém will have
repercussions in another. Further, their areal extent will
not conform to convenient gédgfébhiéél or bdlitiéél bbﬁhdaries;
like "land” or "sea”. The concept also requires peréeption of
each island's relationship to and within associated island
groups, wherein artificial international boundaries and the
downstream pollution effect create resource management pro-
blems. ‘ » '
® It suggests the need for a "biocybernétic" view of island
growth and developmént; wherein ﬁﬁltiblé feedback; effect-
to-cause "transformational” phenomena can be added to the
more lineér; more "transactional” cause-to-effect phendmeﬁa
usually considered, especially in the linkégés between the
human and natural eéoéyétems;
® While technically interchangeable with the more flexible
term ”ecosystem;" it sdggeété the value of seeing an island

as an assemblage of ecosystems; préférring to consider multiple
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island groups as clusters of island systems with a central
core and peripheral satellite islandé; which may differ
appreciably within the cluster.

2.4 Understanding the Difference

Failure to understand distinctive differences between island and conti-
nental syétéms has often had ﬁhéntiéipétéd and undesireable results for
both private developers and public sector funding agencies engaged in
island development activities. Evidence of miétékéh; ill4édviéed; in-
appropriate, sometimes naive development schemes abound in the island
world. Most failed, even thoﬁgh similar approaches had worked well in
continental systems, because of insufficient édaptation to insular con-
ditions and constraints, and reflect an antecedent conceptual failure to
see 1lslands as diffe:ent—-and then to define those differences. Several
examples are illustrative of this point.
® Costly groin, pier, dock and jetty facilities have been
literally washed away bj "dnéﬁticipated" seasonal storms
(not even hurricanes). They were simply sited or de-
signed wrong for an island environment.
® Costly sewage treatment plénts; desalination plants, and
diesel/electric power plénts not désignéd for island environ-
ments have deteriorated and failed prematurely. ’
® Costly enclave-type tourism efforts; especiélly those desigged
as seQuestered; centralized; high-rise, "M{iami Béééh—étyle"
facilities; have failed to meet island developument needs.
They overlook local employmént; owné;ship; cultural éxchénge'
and integration with other island economic dévelbpmeht poséi-
and become more integrated into island.development planning
strategies.
® Costly coastal zone management programs extrapolated from
continental models have simply not measured up to island
expectations or requirements.

® Costly beach improvement/nourishment strategies have failed
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for design reasoné; based on an assumption that what worked
elsewhere would work in islands.

Standard sand and coral mining efforts have geriously damaged
ad jacent beéches; coral réefs; and coastal environments and
adversely affected other sectors like fisheries and tourism.
Natural disaster relief activities; because of poor plénning
and inappropriate scales and Styles of intervention vis a vis
island areas; have often had a greater ﬁégative 16ﬁg4térm im~
pact on thé island system and its éapaéity for survival than
the cyclone; hurricane, flood or drought itself.

Most of these "failures" will resurface in more detail in later

sections of this repbrt;
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3. INSULAR SYSTEMS: CLASSIFICATION AND CHARACTERISTICS
3.1 The Taxonomy Problem

The literature on islands abounds with partially completed or failed at-
temps to classify islands. The simpler approaches which distinguish be-
tween continental and oceanic islénds; or between devélopéd and unde-
veloped islands; or between wet and dry; or high and low; or large and
small tend to be essehtially academic exercises that are of little use to
a development plénner; More sdphisticéted approaches; which have genér4
ally dealt experimentally with island regional groupings or tyyes focus-
ing on various small sets of characteristics like rainfall levels, soil
types, floral and faunal diversity and endemicity; popﬁlation levels or
densities; and ethnicity; have not been of much help either and tend to
be equally academic. Howevér; although they differ cbﬁéidérably; they
do perhaps represent the first éteb in the dééélopﬁeﬁt of a full-fledged
taxonomy or classification systém for islands as a uhiqﬁe geomorphic
type and a uniqué resource dévéldbmeﬁt and méhégemént problem.

Any attempt to classify the characteristics of small developing
1sland countries is mot without its problems, éépééiéllj in view of
their heterogeneity and the serious shortcomings in mény of the more
basic statistics. But even leaving aside the statistical and descriptivé
information availability problems regarding islands; there still remains
the separate issue of how to éléésify exiétiﬁg information about islands
into sbme taxonomic or even tabular format that will have utilitarian
value to the resource planner/manager.

As early as 1973; a thoughtful UNESCO document dealing with islands
as an element in the Man and the Biosphere Program (MAB) suggested that
"an elaborate land classification (evaluating fluvial and coastal geo-
morphology; soil and water resources, etc.) would contribute to cos
planning future dévelopment of islands ... with a view to rational land
use ...." (UNESCO/MAB, 1973). The report, entitled "Islands and the Ra-
tional Use of Island Ecosystémé;" went on to éuggest four options for

classification:
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1) Structural types
a) Continental islands (geologically defined)
b) Volcanic 1islands ‘
c) Elevated coral/limestone islands
d) Low coralline islands and reefs

2) Climatic types by temperature zones, precipitation, wind
effects

3) ‘Geomorphic types .
a) The degree of preservation of flat structural or
erosional surfaces on the divides
b) The formation of foothills and foot slopes as well
as coastal lowlands
c) The existence of reef and lagoonal systems (in

tropical zones)

4) Biological types
a) Islands situated on a continental shelf (with biota

similar to the adjacent continent)
b) High oceanic islands with unique ecological commun i~

ties usually limited and vulnerable
c) Atolls and raised limestone islands.

In the same UNESCO/MAB document (1973), an attempt was made to
use a three-tier breakdown of more developed, less developed, and unin-
habitated islands, but this was of limited use.

Best (1968); of the Uﬁiveréity of the West Indies; separates 1is-
lands into "metropolitan and hinterland (marginal) economies”; the
United Nations distingﬁiéhes between less develbped and more developed
island areas; some scholars separate~the "core” or central islands from
"peripheral” islands; and the United States 36Vefﬁheht in an inventeryv
of its 29,000 islands makes a fuzzy distinction between eeéétal; barrier
and offshore islands (U.S. Department of Interior, 1970).

For the development planner; there is no master list or inventory of
islands displaying and cetegorizing the ebmperative characteristics of
island systems. There is; in effect; ne universal system of elassifying
islands -- no taxonemy of islands. Only the 1974 UNCTAD document on
"Developing Island Countries” is useful in this regard but it has not

been kept up to date.
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3.2 Classification Approaches

Since there is no general island paradigm; i.eL; a theory embracing the

nature of all insular systems, this has left the field wide open for

experimentation with classification frameworks. .
Natural scientists (Fosbérg; 1963; Ddrét; 1972; Douglas; 1969;
MacArthur and Wilsdn; 1967; Wace; 1978; and Simberloff; 1974) geherally
are in agréemént that all true islands; as ecosyétems; are character-

ized by the following:

relative isolation

limitation in size

restricted natural resources

limitation in organic biological diversity

reduced interspecies competitior

natural protection from external competition and conse-
quent preservation of numerous bizarre endemic species
tendency toward climatic standardization

high vulnerability and a tendency toward equally high
instability when isolation is broken down

ecological fragility.

Similar investigations by social scientists (mostly economists and
geographers) (Dcmmen; 1980b; Dolman;u1982; Waée; 1980; UNESCO/MAB; 1973;
UNCTAD; 1974) colléctivély sﬁggeété the folldwing soclo-economic charac-

teristics of smaller island countries:

more dependent on fbféign trade than lérge countries
and have less influence on the terms in which that trade.
1s carried on

a narrow range of resources and; henée; speciéliéed :
economies .

heaviiy dependent on one or more large foreign company;
depéndéht for kéy services on external institutions
such as universities; regional training facilities;
bénking and mérkéting éfféngémehté

a narrow range of local skills and specific difficulty
in matéhing local skills with jébé
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® difficulty in providing some infrastructure
services as there méj be éoétlj diseconomies of
scale in the provision of such services

)

a small Gross Domestic Product énd; hence, import
substitution industries may face special difficulties.

All small countries face most of these problemé; but théy appear
in an extreme form on small islands. Collectively, the characteristics
can be best summarized as economic dépéndéhée; whéréby external circum-
stances and decisions have a far gréétér impact §n the internal syétem

Little attention has been given to the folldwihg impbrtént and
unique characteristics of islands--as éoﬁpérég to continental countries:

(1) Islands (and only islands) have a édmpletély circumferential
coastal zone and; thérefdre; a sea frontier and Exclusive Economic Zone
(EEZ) which totally surround the entire éountry or térritéfy and no
land frontier. The only ékééptiéné to this rule are occasional islands
divided into political units such as Hispéniolé; Bofnéo; St. Martin;
or New Guinea. In this épééiél éésé; the coastal zone begimetér bound-
ary is always longer than the inland land boundary or frontier (the -
reverse being generally true for continental countries). Islands also
have a disproportionate ratio--favorable to islands--of the size of the
Exclusive Economic Zone (EEZ) to the island land mass itself (as compared
to continental countries).

(2) Island clusters (not continents) have no internal land transport
option to link the parts of thé country and are restricted to sea trans-
port and air links. :

(3) Small islands (unlike continental countries) do not have an in-
terior hinterland or central terrestrial core area that is essentially
distant from the sea. Therefore; for island states, coastal resource
planning and managemént is eéséhtially syhdnYmdﬁs with national resoﬁrce
planning and management. (See Sections 3 and 8 of the Coastal Manage-
ment Case Study.)

In the above examples;/islands are different in kind, not just de-
gtee; from all continental countries. Furthermore; the facts that island



ecology differs from continental ecology and ecological principles de-
rived from continental ecoéyétéms are insufficient to explain the eco~
logical relationships in islands have been well described by Fosberg
(1963), Carlquist (1965 and 1974), MacArthur and Wilson (1967), Dorst
(1972), and Mueller-Dombois (1973). Three important factors——insular
isolation, size and age (geologically islands are relatively recent in

origin)—--in combination have biclbgical ccnseqﬁencéé that are most

clearly developed on islands because they result in mény unidue
ecological relationships.

One unanswered questicn; howevér; is whether the island character—
istics discussed above diminish or 1limit the prospective utility of the

microcosm model. This remains to be tested.

3.3 Classifying Islands as Laboratories: The Ecosystem Model
In the world of the natural scientist, islands have lcng been considered

ideal laboratoriés¥4micrccoéms of léfgét cchtinéﬁtél situations or Sys-
tems. Within the framework of an iélénd; "the péréﬁetéfé of variables
can be readily defined, the behavior of variables measured, and external-
ities either controlled or disregarded” (Brookfield; 1980). It was the
more remote islands in the Pacific and Indién Oceans thét; in the 19th
century; had an enormous and fateful impact on the minds of Charles
Darwin and Alfred Wallace, the fathers of modern evolutionary theory.
For nearly a hundred years after Darwin; hcwever; 1nvestigétioﬁs of
islands remained a descriptive scicﬁcé; accumulating a "wealth of infor-
mation on patterns of species.distributions, on the composition of igland
floras and faunas, on the taxonomic description of insular species and
subspecies and on the adaptations; often bizarre; of island creatures”
(Gorman, 1979). During the decade of the 1960's, however, islénd studies
underwent a transformation; perhaps triggered‘by the role islands
.‘played in World War II but more likely the result of émcrging péradigms
for ecosystem. analysis within the natural science disciplinesL
Institutionalized cocpérétivé 1sland stﬁd? projécts were mounted by
UNESCO (Natural Science Division), the U.S. National Academy of Sciences
and the Smithsonian Institution. 1In 1961; F. Ray Fosberg took the first
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step in generating a new"synthesis by organizing é Pacific Science
Congress symposium on "Man's Place in the Island Ecdsystem" and; in 1963;
by publishing the papers in book form under the same title. This seminal
symposium and book (reprinted in 1965 and again in 1967) launched a whole
new way of looking at islénds; not only as "écbéyétems" but as ecosystems
perceived, studied, used and modified by mén;‘ It was the first étép in
the direction of seeing the island eéééystém as a labératory; éerving
both science and man.

Island ecology was transformed into a predictive science by the
publication of MacArthur and Wilson's Thébr? of’Island'Bibgéogréphz

(1979), which argued that the number of species on an island is distinct-
ly correlated and is a direct function of the island area and its dis-
tance from the nearest island or continent and that on véry small islands
the process of natural extinction is accelerated. More relevant to this
study is their assertion that "by stﬁdying clusters of islénds; QIOIG-
gists view a simpler microcosm of the seemingly infinite complexity of
continental and oceanic biogeogréphy; Islands offer an additional advan-
tage of being more numerous than continents and oceans. By their very
multiplicity; and variation in shapé; siié, dégree of isolatiéh; and
ments' by which evolutilonary hypotheses can be tested.”

The "laboratory” motion and the "microcosm” concept, wherein is-
lands are seen as models of a wider éompléxity (éontihenté; oéeans, and
even the whole biosphere), are implicit or explicit in the work of
MacArthur and Wilson and became recurring themes in following years.
Carlquist (1974) observed that islands were both "great museums for the
biologist and remain the marvelous laboratdries of evolution that Darwin
and Wallace found them to be more than a ééntgry agd. These laborato-
ries, however; have hardly been used; in comparison to what they offer.”
When a UNESCO pro ject on islands émérgéd the félléwihg yeér it presumed
that "islands could have an important laboratory function as places where
different theories of resource management are developed and tested for
subsequeﬁt application elsewhere” (UNESCO/MAB, 1973). By the early
1980's, the "continentally perceived” purpose of the laboratory had
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changed somewhat, but Dolman (1982) suggested that small islands; for all
the problems and constraints which confront them; could become the labor-
atory in which alternative dévélopment strategieé; éhapéd by the notion
of self-reliance, first see the light of day. The longevity of this
island "laboratory” notion confirms the pdint made abdvé about how many

outsiders have and continue to view i1slands.

3.4 Chaqges‘in”Focus:'Islandé'As A'"Spécial'Case"

International concern regarding developing island countries, as a kind of
"special case” of the dévélopﬁént procééé; also first surfaced in a
serious way in the mid-1960's when a number of international institutions
began a search for a theory and a prescriptién for certain typeé of
"special circumstances” (within the international organizational frame-

work) to improve technical assistance programs to various kinds of "spe~

developed; less developed and more déveloﬁéd countries. The cohcept of
Third World countries came into vogue as a classifiéation; and éventually
some attention was paid to islands as a spécial case.

Only within the paét two decades or so have most of the world's is—
land populations begun to emerge as éubjécts of specialized; éystematic
resource analysis and of plannihg and ménégeméﬁt étrétegies; rather than
adaptations of traditional, continentally focused models (Fosberg, 1963).
This has involved an évolﬁtionéfj prbcesé; As éarly as 1966 sciéntists
working with the International Biological Program (IBP), the Interna-
tional Union for Conservation of Nature and Natural Resources (IUCN);
and the Pacific Science Congress articulated a concern for the conserva-
tion of. certain Pacific islands thfdﬁgh a series of ébnférénées, sym—
posia, and resolutions which launched the "islands for science” prbgrém
(Nicholson and Douglas, 1970). Subsequent IUCN initiatives at a "Sym~
posium on Conservation of Nature--Reefs and Lagéons;" held in Noumea,

New Caledonia (August 1971), stressed the need for speclalized ecological

guidelines in island development project planning; and noted the vulner-
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ability of island ecosystems to disturbances arising out of human activi-~
ties. The specific environmental impacts of tourism dévelopment on the
resources of coastal zones of certain Pacific islands were also given
attention.

Shortly thereafter, one of the priority study projeéts listed by
UNESCO's International Coordinatihg Council for the Man and the Biosphere
Program (a folldw4up to the IBP) was dééighétéd "éédlégj and rational use
of island ecosystems" and resulted in publication of the MAB "Green Book
No. 11 on Islands;" published by UNESCO in 1973. About the same time a
special "Group of Expérté" was assembled by the Sécretéry4Genéral of
UNCTAD (United Nations Conference on Trade and Development) to "identify
and study the particular problems of the developing island countries and
to make recommendations thereon" (UNCTAD, 1974). This was the first
full-scale attémpt to examine the economic prbbléms of déééloping 1sland
countries within an international forum. Islands SﬁrVéyed rénged in
size from a large archipelago like Indonesia, with about 100 million
inhabitants, to very small islands with only a few thousand inhabitants.
An attempt was made to classify the island countries and territories
according to various significant charactéristics; and a further attémpt
was made to identify certain key problems and the implications for
development policy.

The report from the group of experts was published by UNCTAD in 1974
"Developing Island Countries” and was followed shortly by a UNDP spon-
sored study of coastal development probleﬁs in the Caribbean (Towle and
‘ McEachern; 1974) and by two IUCN ihitiétiﬁéé; first a booklet on "Ece—
logical Guidelines for Island Development” (McEachern and Towle; 1974a)
and then an environmental management case study of the British Virgin Is-
lands (Howell and Towle, 1976).

Since 1974 thé available spécialiied literature on island resource
development and ménageméﬁt has ékﬁénded rapidly as is reflected in the
bibliography section of this study. Of particular note is a UNESCO/
MAB/UNFPA sponsored carrying capacity case study of the Lau sub-island
group in Fiji (MAB, 1977), The study's multidisciplinary team was headed
by Dr. Harold Brookfield, formerly of McGill University; and included



such eminent scholars as R.D. Bedford; T.P. Bayliss—Smith; Bernard
Salvat; Anne Whyte; J.B. Hardakér; R.F. McLean and other island special-
ists. The seven volumes of reports from this project;’dealing with
population-environment relatidns; résdﬁrcés; and déveldpmént; wére bﬁb—
lished between 1977 and 1980 (the last as MAB Technical Notes No. 13;
see Brookfield; 1980). They constitute a méjdr @oint of depéfture for

any propdsed insular resource manégémeﬁt étfatégi in the future.
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4, THE CARIBBEAN REGION: EXAMPLES AND LESSONS

Development projects; resource planning efforts and environmental ménage—
ment strategies have, in recent decadés; had an uneven hiétory in 1sland
systems; with fewer real successes than diéappoiﬁtmenté; The reasons be-
hind this pattern of dévelopment and technical assistance failures lie
buried in the experiences of those involved and in the historical web of
changing circumstances; 6ptioné; ébﬁétréiﬁts; évents; éhdicés; and im-
pacts. Post-audits can be helpful;

Two examples of coastal resource management problems have been
selected from St. Lucia and from St. Thomas in the U.S. Virgin Islands
group for detailed investigation. Each covers about the same sﬁan of
time--1960 to 1983. One (Rodney Béy; St. Ldéié) involves a lérge—Scéle
development project and the effects of its induced envirommental éhanges
on people. The other (the Mangrove Lagoon, St. Thomas) involves the
effects of incremental growth and people on an ecosystém; A non-
governmental; regional apbféééh to Eastern Caribbean resource "eco-
develoment” 4s also reviewed in some detail. All three offer instructive
lessons within the Caribbean context.

Stretching between the atypical, oil-rich coastél island of Trinidad
(ad jacent to the Venezuelan coastline) and the island of Puerto Rico (the
eastermmost and smallest of the Greater Antilles groﬁp); there exists an
extended chain of émaller islands known géﬁérélly as the Leeward and
Windward Islands or; collectively; as éhe Lesse: Antilles. Within this
600-mile arcuéte4éhaped linear éésémblége of iSiéndé; isléts; and ééys;
there are approximately 300 insular entities of varying types, dimenc
sions, shapes, and levels of development. The largest is Guadeloupe at
710 square miles; but most are much smaller. Some are eméfgeht véléaﬁic;
hiéh and wet; and some are raised éafbbﬁéte; low and dry; A few are
combinations of bdth geomorphice types; and many are simply cays or rocks.

Within the archipelagd; there are seven indepéndeﬁt island countries
(Antigua-Barbuda; Barbados; Dominica; Grenada; St. Christopher-Nevis;
St. Lucia; and St. Vincent). Most of these have significéﬁt satellite or
peripheral islands and cays, some of which are habited but most are not;

at least on a permanent basis. Interspersed among the seven island
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nations are eight other ﬁon—independent islands or clusters politically
- linked to France; the Netherlénds; the United Kingdom; and the United
States.

Taken together; their cultural; lingﬁistié; historiéal; eéélogicél;
'developmental; and human and natural resource endowment chérécéeristiés
vary enormdusly. All of the Lesser Antillean iéléﬁds; howéver; are
small; have lost a dispfdpéftiénéte share of endemic Species; and ﬁost
have been greatly modified by external influences (i.e., the colonial
experience; the plantatibn syétem; éontémpdréry tourism; and impoftéd
technologies).

As vestigial colonial ties began to weaken in the 1950's and island
mental bodies were faced with the difficult task of balancing competing
pressures for chénge; On the one hénd; éxpandihg populatidns; growing
unemployment; and rising social, economic, and nationalistic expeété—
tions created demands for dévélopméﬁt; emblmeént; and services. On the
other hand; a marginal natural resource base;,weak monocultural export
earnings; and a primitivé infrastructure suggeétéd other férms of in-
tervention and growth were needed. Some iélénds; like Barbados;\sought a
way out of the dilemma by opting early on for independence. Others
waited, seeking time and external multilateral and bilateral assistance
as a "holding action.” Still others took the opposite route altogether
by strengthening ties with parent countries in order to obtain needed
investment capital, grants-in-aid and technical assistance.

Regardless of the strategy selected; when the paéé of development
activity quickened markedly ih the 1960's, critical land and coastal.
resource allocation questions arose regarding the landscapé -- what and
where to develop or to preserve (and how); what constraints to épply; and
how to optimize growth in employment; income;.expdrts; and earnings ﬁsihg
the indigenous resource base in éémpény with external involvement and
capital, botﬁ public and private.

As a result, the period from 1960 to 1984 has been one of dynamic
change in the Lesser Antilles--witnessing several new oil refineries

and transshipment terminals; a dozen new seaports and aifpbrts; scores of
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new marinas, hundreds of new hotels; thousands of new cruise ship calls;
hoards of tourists in the milliéﬁs; tourism réceipté in hundreds of mil-
lions of dollars; and petroleum production; refihing; and transship-
ment of roughly a billion dollars. Since these are all coastal water-—
dependent activities and all island cities and urban centers are sea-
ports; it is obvious that the coastal zone is the primary nexus of eco-
nomic growth in the Lesser Antilles. Less obvious is the envirommental

price being externalized or deferred.

4.1 Rodney Bay Development;'St. Lucia (1968-1984)

4.1.1 The Setting

An independent island state since 1977, St. Lucia is situated in the
Windward Islands of the Lesser Antilles (between Mértinidﬁé and St.
Vincent). It has a total land area of 238 équéfé miles (616 kmz); a

population of apprdxiﬁétely 124,000 ﬁérédns; and in 1980 it had a gross
domestic product of US$80 million or $210 million Eastern Caribbean
currency (EC$2.6 = US$1). Over 30 percent of these revenues were de—
rived from the marine sector (sand mining; fishing; transpdrtation; and
tourism) (Mitchell and Gold, 1982). It is a rugged, lush island with
steep mountains; mainly volcanic in origin. Relief is broken only by a
small plain in the south, eroded hills in the north, and several déé§
embayments and harbors on the central leeward (weétérl&) coast. A new
international jét éirpért 6ééﬁpiéé the extreme southern tip at Vieux Fort
and a second older; lesser air facility is located at Vigie; édjacént to
the capital city of Castries.. ' .

The island possesses a relatively narrow néarshore;vsdbmerged shelf
area and several coastal islets. Maria Island (12 ha); a nature reserve
on the southern coast; and the former Pigeon Island (20 ha) off the
northwestern coast’oppoéité the Villégé of Gros Islét; gome seven miles
north of the capital, are especially notewbrthy;

Since St. Lucia was férmefly settled by the French and was cap-
tured, lost and recaptured several times by the British during the eight-
eenth and early nineteenth ééntﬁrj colonial beriod; a French "patois” is
spoken widely (although the official 1anguagé is English); and cuétomary
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place names are mostly French. !

Traditionally; the peoble of St. Lucia have depended heavily upon
agriculture (mostly bananas), forestry and fisheries for a livelihood.
In more recent times there has been rapid growth in other sectors which
draw heavily upon various marine résoﬁréés; eépéciélly port—rélated in-
dustry; sand mining; shipping; and tourism. Growth in tourism since
about 1970 has brought it from a relatively non-existent sector to one
contributing approximately 18 pércent of the Gross Domestic Product.

St. Lucia has approximately 2;000 fishérmen; although some are only
part—time participants; with over 400 boats producing‘an artisanal catch
valued at EC$45 million in 1981 and virtually all of which is consumed
locally. Village units of artisanal fishermen are common élong the
leeward and southerly; more ﬁfétéétéd coastlines (Figure 1).

In the early 1960'3; when the Government of St. Lucia éought to de—
fine a share of the Eastern Caribbean tourism traffic for itself; one of
the areas selected for resort hotel déveldpmeht was the Bay of Gros Islet
on the northwestern coast 6ﬁﬁééité Pigeon Island. At the time, the islet
and its associated shallow reef at the northern end of the Bay created a
superior, semi-enclosed and ﬁfotéétéd anéhérége of considerable eédldg-
ical diversity; historical significance; and importanée as a net, lobster
and conch fishing area used by fishermen of the neérby Village of Gros
Islet. Pigeon Island; the namesake of the villégé; was studded with
historical forts; battériéé; and bﬁildiﬁgs détihg back to the era of
Admiral George Rodney.

Reduit Beach; approximately one mile long; forms the southern half
of the Gros Islet Bay coastline with the fishing villége of Gros Islet
located at the northern beach limit. North of the villagé; the rﬁggéd
coastline is formed by low cliffs and pebblé beaches. Between Reduit
Beach and the volcanic peaks well to the east; a flat swampy area of
about 250 acres was maintained by surface water drainage from the
surrounding hills. Natural drainage to the sea was restricted by

Reduit Beach and its associated berm (Figure 2).
During World War II the United States leased and occupied the area

as a seaplane base for anti-submarine pétrols; and some construction and
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considerable dredging were carried out at the site. The U.S. Navy at-
tempted to fill the swamp with about 200;000 cubic yards of sand hydrau-
lically dredged from an area immediately offshore at the southern end of
Reduit Beach. The deep borrow pits are still visible forty years later.
Because qf the amount of soft silt that had built up over the years in
the swamp bed; the dredging étfétégy did not work as the héavy éandy £f111
material compressed the underlying silt and gradually sank. By 1960, the

area was once agailn a swamp.

4.1.2 The Rodney Bay Development Project

The attractiveness and develohmént pbtéﬁtial of Gros Islet Bay (later
unofficially renamed Rodney Bay) céptﬁréd the éttéhtiéﬁ of a grdﬁp of
Canadian investors. In 1961; with gbvéfﬁméht bléééing; théy commenced
construction of the St. Lucia Beach Hotel on the bélﬁ friﬁged extreme
southern end of Reduit Beach, as far from the Village of Gros Islet and
as near to Castrles and the airport as poésible. The new facility was
ready to opén by 1962. Six yééfé later a second Canadian-owned resort
hotel (Holiday Inn) was planned for Redult Beach--even larger than the
first—--just north of the éiiétihg St. Lucia Beach Hotel (Figure 2). -

However; there was a problem that déléyéd construction of this sec-
ond facility: tiny but bothéréémé; bléédfééding insects known locally
as sand flies or "no-see-ums.” Both the St. Lucia Beach Hotel ﬁahégement
and the prospective Holidéy Inn déveldpers cdmplainéd to Government that
something had to be done about the swamp to the east; thought to be the
source of the sand flies. Their bites plagued visiting tourists in the
early morning and late afternoon to early evening hodrs; causing occu—
pancy rates to suffer. Insecticide fogging and spraying had not worked.
The option of draining the swamp was raiééd.in order to eliminate the
breeding habitat of the pést? "no-see-ums” (Island Resources Foundation
files; Devaux; 1983).

The Govermment gave firm assurance to the hoteliers that something
would be done to alleviate the pfdblém. But what and how and who would
pay for it remained to be established.

Nature may abhor a vacuum, but 80, abparehtly; do engineering con-
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tractors. By a mysterious process akin to osmosis a well?known Jamaican
entrepreneur; who owned a large marine drédging and conmstruction firm;
appeared on the scene with an offer that "could not be refused.” He
proposed a private sector solution to the government's "bug"” p:pblém at
Reduit Beach; one that would générété prdfits but dnly if his gréndiose
scheme was accepted in its totélity (Deﬁéux; persbhél cbmmunication;

1983). That plan evolved as the Rddney Bay Development Corporétion with
a projected investment capital requirement of EC$17;089;000. It included

the following development components:

® To dredge the core of the éwémp; filling border areas
with sea sand and open up the new "lagoon" to the sea
with a channel for yachts through Reduit Beach.

® To create 88 acres of new flat land with a new mile-
long beach for additional tourist facilities by
dredging seabed sand from Gros Islet Bay and emplacing
it as a "causeway” on top of the shallow reef between
Pigeon Island and the main island; thereby doubling the
linear dimensions of Reduit Beach available for "devel-
opment.” ‘

® To create and sell or lease marinas; residential and
condominium units on the ﬁéwly filled "waterfront"”
lots on the filled areas in the new lagoon (i.e.;
ex-swamp) .

® To accomplish the above through a thrée-way partnér-
ship between the Government of St. Lucia, the [British]
Commonwealth Development Corporation (which would cover
the up—front capital costs éé an "iﬁvéétment"); and the
Jamaican.entrepreneﬁr; who would prov}de the expertiée
and dredging; road building; and other services (for
which he would be paid).

4 ’The project would comprise 1,311 acres (1,243 of which
had to be purchased), consisting of 650 acres of single
residential vacation/retirement housing units, 52 acres

of hotels, 80 acres of condominium/apartment units,
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7 acres of commercial tourist "boutiques,” 10 acres of
yacht club/marina faéilitieé; 440 acres of greéh land;
lagoon; public beaches and roads, and 72 acres for
"extension" of the Village of Gros Islet.

® The project would require two years of site modifica—

tion and five to seven yééré of lot sales and dévelop4
ment.

The Government of St. Lucia accépted the proposed scheme; enginéer—
ing studies and plans were éémplétéd by June of 1969; éhortly thereafter
work commenced; i.e.; témpéréfily éﬁréhérging or édverihg the éwamb with
sea sand to compress the silty bottom, installing a rock/boulder barrier
from the mainland to Pigeon Island (behind which dredged sand could later
be safely deposited); opening up the swamp/lagoon by a channel cut
through Reduit Begch'aud'ré—fbﬁting the éxiéting north-south road system.
But not everything went according to plan.

In L970; as part of the éttéﬁpt to create access from the sea to the
swamp behind the beach berm at Reddit; an effort was made to excavate
the entrance channel between the former St. Lucia Beach Hotel and the new
Holiday Inn. This, however, had to be abandoned when it was discovered a
ridge of hard rock extended underneath the beach berm. Blasting was
unfortunately ruled out; and in 1971 an alternative strategy was selected
which involved the dredging of a channel immediately south of the Gros
Islet Village. The siting of the channel south of the Village ended up
requiring the elimination of the bfidgé over the old swaﬁp drainage
outlet between the Village and its éémeterj; théréby éuttiﬁg the Vil;ége
off from both its traditional burial gfodnd and from direct access to the
existing hotels and the new "development area.” The initial rock barrier
placed between Pigeon Island and the ﬁéihlénd¥ as an antecedent prbtéc4
tive mechanism for the causeway dredge and fill activity; caused the
beachfront at the Villagé to édlléﬁéé; thus requiring "nourishment” with
édditional dredged material--a remedial strategy which; it will be
demonstrated below, failed over time (Stevenson and Hardtke Associates,
1973; Devaux, 1983).

However; the final phases of the site preparation; ingluding the
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bed coral sand to construct the 88-acre ééuééway; were éompléted by the
end of 1972. All that remained for the prbjéét to succeed was to sell or
lease the newly created or "enhanced” waterfront properties to‘éﬁortize
the investment and generaté new revenue. Bﬁt; some fourteen yéérs later;
this has not yet occurred. Not one éalé; lease or optioh has been
finalized for the causeway area. Not one new hotel has been built.

There has been no’delﬁge of bﬁyeré or leaseholders for the residential .
sites in the new "lagoon"; which is fairly attractive. Additional
capital investment (for further site impfé#ément and remedial environ-
mental interventions); development; and mérketing costs have mounted;

and the total is close to three times the original estimate. There has
been no appreciable return on invested capitél; and éérrying costs are
estimated at about US$2,000 per day.

There were other recﬁrring costs of a different nature écéruing to
the project and its environs. From an environmental impact perspective,
the development scheme for Rodney Bay is a rather classic case of both
good intentions gone astray and of "Mﬁrphy'é Law"” ("If anything can go
.wrong; it will"). The following section summarizes a seqﬁence of unan-

ticipated environmental impacts that help explain the failure.

4,1.3 The Short~Term Impacts _

As part of a larger series of Eastern Caribbean investigations foéusing
on coastal proéesses; éfééidn; sand mining; and regional beach control;
Deane et al. (1973) undertook a detailed study of the Reduit Beach Qpéé
in St. Lucia from 1970-1973. In the subsequent report documents, Deane
reported that the most signficant event that had occurred in this area
was the closure of the Pigeon Island passage Vhiéh had resulted in the
following major changes in the littoral climate: 1) almost no new sedi-
ment is supplied to Reduit Béééh; 2) there has been a significant reduc-
tion in the wave climate along the stretch of coastline between St.
Lucia Beach Hotel and the légédn entrance near Gros Islet Village; and 3)
waves now approach the beach at almost right angles and coﬁsequently

southerly littoral tramsport, formerly driven by waves passing through
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the Pigéon Island passage; has ceased. "One result of the first
change is that in the long term, erosion will be experienced over the
entire stretch of beach. As a result of significant chéngéé in the
direction of wave approaéh in the medium term méjbf losses will be
experienced in the southern half of the beach dﬁfing péridds of severe
wave attack” (Deane et al., 1973).

In 1973 the consulting firm which had prepared the original engi-
neering and desigﬁ study for the Rodney Béy prdjeét was émployed by
Rodney Bay, Ltd., of St. Lucia to examine the post-construction béach
stability situation at Rddnéy Béy; The stﬁdy was pfdmbted by various
complaints about modifications that were occurring to beaches and other
marine features in the area. The fépért by Stevenson and Hardtke Assoc-
iates (1973) noted that the caﬁséwéy beach will "tend t6~éhéhge to some
degree over the next five to ten years, but this is not likely to create
a probleﬁ; provided the change is allowed for in plénnihg." Concurrent-
ly, they indicated that "fégﬁlaf éﬁfveyé df.§l£ Rbdnéy Béy beaches are

recommended in order to insure that uneXpectéd chéngés are noticed.”

Shore erosion prdblemé at the southern end of Redult Béaéh; éCcording to
the consultants; were solely the result of the offshore dredging éérried
out in 1941 and the mining of sand from the beach during the 1960's for
aggregate and the removal of the sheet piling (installed by the U.S.
Navy in 1941) from in front of the southern part of the Holiday Imnn

in 1970, The report concluded that any ekistihg erosional problems were
"not caused by the Rodney Bay construction, ... althbggh it has markedly

influenced conditions in the area” (Stevenson and Hardtke Assbéiatééi

1973, emphasis added).
What the consultants were saying; in effect; was that the previdué

extraction of perhaps a total of 200-400,000 cubic yards of sand and the
removal of a forty-year—-old sheet pile wall had more influence than the
closure of the Bay entrance, the removal of 2.5 million cubic yards of
gsand for the causeway fill; plus the removal of more than a million cubile
vards for the surcharge and fill strategles for the swamp area.

The most interesting part of the study is its endorsement of the

need for éoétly remedial éctions; involving the installation of a gablon
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blanket near the St. Lucia Beach Hotel costing EC$100;000; the instal-
lation of an offshore breakwater near the southern end of the Béy costing
EC$300,000, possible installation of two stone groins at the pbint where
the causeway beach and Pigéon Island connect in order to éttémgt the res-
toration of the former Pigeon Island natural beach. The study also sup-
ported the need (given the modifications in Bay circulation caused by the
installation of the caﬁséwa&) for any new sewer outfall sefviﬁg future
tourist facilities to extend at least 2;000 feet from the nearest shore—
line. The outfall recommendation was deemed neééésary to take account of
the new flow conditions; new bathiﬁétry;‘énd new wave régime44yét no cost
estimates were cited (Stevéﬁéén and Hardtke Aséééiatés; 1973).

By 1975 the beach at the Village of Gros Islet had deteriorated,
causing the village council to protest to the Town and Country Plénning
was "an eyesore.” The Council édmpléinéd that the encroachment of the
sea on the bay front created a hééérd; and that the ééﬁdy beach which
was expected had not materialized. In the 6§iniéh of the éoﬁnéil; these

problems were a direct result of the works carried out in the creation of

the causeway (Devaux, 1983). ,

Changes were not limited to the main island. For more than three
hundred years the westerly side of Pigédn Island had a rather beautiful
I;OOO-foot—long, 40-foot-wide yellow sand beaéh. The foundations for a
rock pler constructed by militéfy énginééré in 1782 still survive and;
until the causeway was built; proddced a minor widening of the beach
area at the point where the 1782 stone dock was constructed. In
1969, two years after a new timber—-pile jetty was constructed on the
eastern side of Pigédn Island as a dock . for viéiting bdats; the rapid
build-up of sand to the south rendered the Jetty mdré or less unuseable.
Rapid shoaling occurred at the extreme outer edge, indicating a sand
deposition phenomenon and slow littoral sand transport from south to
"north in the area. By 1970 when construction éétivity bégan for the
causeway; Reduit Beach began expérieﬁéing serious erosion problems.
Pigeon Island was not affected by these events until the closure of the
gap. However, when the gap was closed in 1971, the sand on Pigeon Island
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beach began to shift noticeably toward the east. At that time; accurate
measurement profiles of the Pigeon Island beach were taken for the first
time (Devaux, 1983). By 1972; when the causéwé? was combleted (almost a
year 1ater); a yellow sand strip or streak bégah to éppéér aléﬁg the
white coral sand on the artificial céﬁséwéj béééh; métching thé color of
the sand at Pigeon Island. Within six months it had traveled 1,000

feet alohg the éaﬁséwaj toward the maiﬁléhd; Pigédﬁ Island was apbérently
losing its only beach to the ééﬁééwéy beach.

The St. Lucia National Trust; a Qﬁééi4goverhméhtél bddy responéible
for developing Pigeon Island as an historic site and national park; was
properly concerned. By 1976, however, the beach had virtually disap-
peared and; despite éeduéﬁtial ptbtéétive and remedial engihééfiﬁg
strategies (e.g.;‘gabion baskets; groiné; and armor stone émblacémehts);
all at great expénse to the National Trﬁét; 6nly the ﬁétthérly ségment
of the former beach had stabilized (Devaux, 1983). ‘

In the méanwhile; the éadéeway itself has been "stabilizing” (to use
the consultant's term)-Qor eroding'(td use the disinterested observer's
term)--at a loss rate of 14 feet per year since 1974. The original 88
acreé are now down to perhaps 75 acres. When and if it will trﬁly "stab-
ilize"” is an unknown. Whether investors can be attracted to build hotels
or condominiums on a dynamic; not yet stabilized, artificial tropical
1sland beach is also an unknown. What has héppéned as a result of the
causeway and associlated Rodney Béy dredging activiti to the adjacént
artisanal fishing Village of Gros Islet, however, is not an unknown.

It is a matter of record and a cause for concern.

4.1.4 TImpacts on the Coastal Fiéhiﬁg Cbﬁﬁﬁhity at Rodney Bay

Gros Islet, St. Lucia, is a small fishing village for which there are
dozens of replicates within St; Lucia and hundreds in the Caribbean re-
gion. Before the Rodney Bay project; Gros Islet bore a resemblance to
coastal fishing villages on all inhabited oceanic islands; such as

those in the Lau group of Fiji described in detail by Brookfield and
others (MAB; 1977). To illustrate how this has all been chénged; we have

elected to explore in gome detail the metamorﬁhosis of the village~based
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fishery at Gros Islet.

Prior to the Rodney Bay projeét; Gros Islet had three seine nets
exploiting the resources of the neérby reef and coastal environment.

Each seine had a full-time crew of four to six men reéponéible for cast-
ing the net and maintaining it. 1In additidh; between 15 and Zd pedplé
regularly accompanied the crew to pdll; Another shiftiﬁg group of
approximately 15 to 20 villagers would pull on a given day in ex-
change for at least a substantial portioh of théir families' daily
food requirements. A crew member's share served as his déily wégé; and
the shares distributed to the regular pullers were also essential sources
of income. In theory, the distribution of a dai's catch was: 1/4 to 1/3
to the net owner, 1/4 to 1/3 to the permanent crew and 1/2 to 1/3 distri-
buted among those who pulled. In all, each net had between 40 to 50
people working on it daily in exchange for varying amounts of income and
subsistence. The size of the work force fluctuated with the seasons, the
quality of the previous day's catch; and weather and sea conditions
(principally wind and swell). '

~ With the advent of Rodney Bay Devélopment; this fairly stable system
was undermined and destabilized. Dredging the Bay, digging the lagoon
channel; and building the causeway déétroYéd the usefulness of the seine
fishermen's two principal beaches. The ééﬁééwaj éut the Gros Islet Beach
area in half. The dredging left borrow pit edges or underwater cliffs
that would snare large beach seines when cast. It also releaééd mud and
sediments into the water; destréying sea gféss and coral fish habitats.
The causeway also blocked off the current énd; aééording to the fisher-
men, a main "path” for schoolé of jacks and mackerel which they pre4.
viously caught.

All three seine owners abandoned fishing as a result of this drastic
environmental alteration, and their cotton nets all spoiled. Eventually,
one of the three experienced seine fishermen bdught a nyldn net and began
casting at the Cariblue Beach some distance to the south; He was follow-
ed by two net owners from Anse La Raye (south of Castries) who also began
fishing there.

This new arrangement left three nets (from two villages) sharing one
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beach and resulted in a reduced daily catch from the seines and a reduced
demand for labor. Instead of three éepérate groups of péople pulling |
each seine daily; only one group was needed. In éddition; because the
Cariblue Beach is located outside the village, a large portion of the
catch no longer comes through Gros Islet but is instead shipped directly
to Castries by van. Befbre; with three nets being used close to the
village, fish were more blentifﬁl énd; with over 100 pedﬁle (sometimes
150) getting a share daily; the catch was efficiently and widely distri-
buted to meet local needs.

Gros Islet's seine fishing was also an important source of fresh
bait for fishermen trolling the banks northeast of the island, especially
during the bottom fishing seasons; July to November. It was common
before the development to sell bait to over 20 canoes a day during the
bottom season. As seine fishing has diminished in Gros ISlet; these
fishermen had to find more direct alternative sources for bait.

A still unfolding further development illustrates the current pre-
dicament of Gros Islet's seine industry. Until réééhtly; one local
fishermen with a "ti—seine;" (small [petite] seine) had been caéting his
net on beaches that the larger seines cannot use, inéluding the témaining
part of the Gros Islet Beach and aldng part of the éaﬁéeway; But even he
has emphasized that net fishing was much better before. "Before we were
a fishing village; everydéy we were takiﬁg kéwéﬁg (éafahg) and jééké
especially in this season now but the barricade blocks off the fish" .
(Koester, 1983).

Rodney Bay development destroyed or eliminated the most productivé
parts of the seine fishermen's environment, cutting their daily produc-
tion by two-thirds and diminishing the daily work forée'réquirements by
about the same ampuht; Aéédfdiﬁg tbzdhé of the net 6wnérs; "From the
time of the causeway I haven't had a réélly good yeér; Before if I had a
son I would encouragé him to come and help me with my seine. Now I
wouldn't do that. There is no future in it" (Koester, 1983).

The use of both wire and the more traditional bamboo fish pots was
the second major fishing method employed by Gros Islet fishermen at the
time of the Rodney Bay Development project. Some men specialized in this
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single technique; others combined it with additional methods and others.
(like farmers; craftsmen and day léborers) set fiéhpots as a part-time
occupational pursuit. Before the déveloyment about 30 Gros Islet fisher-
men relied principally on sétting poté inside Reduit Béy; in the area of
the causeway and north of the causeway up to Cap. Setting pots on the
nearby reef area and in the béy provided all fishermen with a secure
inshore componeht to their overall stratégy; thefeby S§réédihg the risk.
It involved the least effort énd provided sustenance ggg income when the
sea was too rough or the weather too bad for other kinds of fishing.

The Rodney Bay Develbpmént Pfojéét édvéréely affected bbt fishihg bj
destroying nearby areas previously used by fishermen and by impeding
their access to more distant areas thé& ﬁrévioﬁély used and continue to
use, but now at a greater cost. Dredgiﬁg déétfdyéd fish habitats where
men had set pots, and the mud and fine sand particles released while
dredging the bay and swamp continue to hinder the efforts of pét fisher-
men. The causeway itself obstructed their access to fishing areas north
of the village. "The causeway kept me back a lot; I used to set poté
there. Before I rowed my bdét and used a ééil; now I have to bﬁy a
machine to go around Pigeon Island. And its not just me; its kept back a
lot of fishermen,” reports one village resident (Koester, 1983).

The Rodney Bay project has therefore raised the cost and effort re-
quired for Gros Islet bdt fiéhéfméh; and méﬁy pbt fiéhéfméﬁ have left
fishing altogether. Some sold their boats to Frénchméh; a lot left the
sea and went on shore for a job. Another concludes, "Before the cause-
way, I never left the sea but after that I can't depend on the sea
alone.”

The Rodney Bay project occurred at a time when several new fishing
technologies were being introduced in St. de;é; At Gros Islet only two
men had engines; the rest were still rdwiﬁg and sailiﬁg; The three
seines were all éottén; There were 6ﬁ1y two bottom gill nets and no
trammel nets. Only one man was diving with a tank; and the use of dyna-~
mite was infreﬁuéht; Since the ébmplétibn of Rodney Bay the old tech~
nologies have given way to more modern ones. Engines are used on both

canoes and chalpupes; the seines are nyléﬁ; there are more bbttom nets,
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and diving with tanks is”widespread (Roester, 1983).

When the Rodney Béy pfojéct begén; some Gros Islet fishermen were
able to secure jobs in its construction. For example; it was reported,
"A lot of fishermen quit to work on the ééﬁseway; the whole area was
white with mud, there were no fish so there was nothing else to do.” This
alternative, however; was short-lived. Before the Rodney Béy prdjeét
over 100 Gros Islet men earned their living from the sea. Estimates of
the number of active fishermen now range from 30 to 50 (énd méﬁy of these
are part-time). The adverse effects of Rodney Bay Development for fiéh—
ing, combined with the options it offered in construction, changed the
occupational focus of many Gros Islet men.

Up until the time of the déveldpﬁéﬁt pfdjéét; lobster and conch were
both present in the area of the éaﬁseway and also around Pigeon Island.
The Bay itself had exténéive sea gféés beds. The fishermen of Gros Islet
and the St. Lucia fisheries office agreé on this. But all three-—lob-
ster, conch; and sea grassés;4héﬁé now virtually "diéappeared;"

Before the Rodney Bay projecf; tourism seems to have ﬁléyed a more
visible and reliable role in the livelihoods of Gros Islet fishermen.
Tourists were able to walk from the Reduit Beach hotels to the Villégé
and arrange for boat tours. Somewhat nostalgically, one fisherman
recalled, "We used to take tourists to Pigeon Island. We didn't have
engines then so we'd row them or take them bj sail. We could élwéys make
a few dollars from it. Now the tourists catch big transports [toﬁrist
buses] and drive right around us" (Koester, 1983).

Fishermen also claimed it was pdséible; before the project; to
catch lobster nearby éﬁd éeli directly to the St. Lucia Beach Hotel }nd
the Holiday Inn. Since the development; the nearby hdté13'buy from all
over the island because the local supply is now "unreliable.”

Frequently; when discussing the céﬁseway; the fishermen of Gros
Islet Village will use the term "barricade.” One fisherman reports,
"Gros Islet was the net fishing center. Since after they put up the
barricade the place is dead.” From the perspective of the village, its
cemetery has been destroyed and the channel was made in order to separate

the people of Gros Islet from the tourists. "I believe they didn't want
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much black people to med&le with the white people. Now we can walk to

Pigeon Island but before we could walk over the bridgé to the cemetery

but now they've built the marina there. They didn't want the people in
the midst of the whites" (Roester, 1983).

4.1.5 Retroépectivé Conclusions

The central idea of dévélopihg the Rodney Bay area as a multi-purpdsé
(hotel; condominium; marina) site had merit. But the develoﬁment plan

was fundamentally flawed and produced serious problems when implemented.
The project scheme did attract external investment éépitél; éxpéhd the
tourism industry's infrastructure base in St. Lucia, provide some new
employment opportﬁnities (élthbﬁgh pfiﬁarily éhbft-term); and 1is prdbably
economically viable for the owners or investors over time. But as de—
signed and impleménted; and in the absence of ény serious impaét assess-
ment or mitigation planning (even by 1970 standards), it produced a num-
ber of serious negative effects. Far too many unanticipated sbéiél;
economic; and environmental costs resulted; éhd the ﬁrdjéét; in retro-
spect, was a fallure, especially since the full accounting of environmen-
tal disbenefits‘(losses) is not yet finished. Three fairly obvious
categories of failures overwhelmed the brigihél scheme and placed it at
risk. These failures are summarized below; not to be retroéctively
critical but because eipérieﬁéé is still the best teacher and there are
positive lessons to be learned.

1) Conceptual Failures. There was a general éonééptual failure to

appreciate the magnitude and complexity of the project and its aggregate
consequences if done in one "fell swoop" instead of in stagés. The
evidence now sﬁggésts (éftér the féct) that the Rodney Béy tourist
facility and land development project could have been acébmplished
without installation of the causeway and would have produééd a better
outcome. The causeway "component” of the scheme was costly; has re-
turned no revenue and has induced numerous unanticipated; negative
environmental effects on the natural and human ecoéystems. The Gros
Islet bay; béach; swémp; and villégé "systém” was sﬁbjééted to several

sequential devastating modifiéations; almost simultanébusly; with no
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attempt to assess the impact of the first stage before moving ahead on
later stages. v
Three distinct and major ecosystem disruptions were involved:
® conversion of the fresh water swamp to a saline
system by cutting a déeb channel (it would have
been better to cut not one but two) for énhahéed
flushing and to reduce the sand flies
® dredging of Gros Islet Bay sand for sﬁrcharging the
swamp and then converting the core of the swamp to
a lagoon marina system with filled shoreline areas
and road access for residential and commercial
use
clogure bf the Pigeon Island passage and massive
dredging in Gros Islet Béy for ééﬁéeway fil1 émpléée4
ment which has had (and could have been predicted to
and socio—econonic impacts—-mostly ﬁegétivé-4oﬁ the
ecosysten. ' 4

Had the swamp/lagoon modifications been followed by an even brief
period to allow the syétém to stabilize and to allow for an assessment of
impacts (providing feedback), it is likely that a decision would have
been made to abandon the final "éauééwéj étégé"; New market conditions
and problems; community concérns; and environmental lessons learned in
the first phases would have been éﬁidéht; éfgﬁiﬁg_égainst procéédiﬁg as
planned with the causeway. Grand and complex schemes, hurriedly modify-
ing equally compléx island coastal eédsyétems; are often pre4prograﬁﬁed
routes to an economic failure; if not an envirommental disaster.

The rule of thumb should be "when in doubt, stretch it out,” even
though this involves resisting the "can do” iﬁclination of getting the
job finished; producing hhﬁédiéte rééﬁlté, and ﬁdving the money-—all
very efficient and legitimate concerns under smaller, less risky coastal
resource development circumstances.

A second conceptual failure by those who originated and sanctioned



the project was their inability to percéivé the marine bioldgiéal system
at Gros Islet Bay; the artisanal fiéhery; and the Village itself as
"resources” which were unofficially committed to the project and which

" would be modified by it. The traditional users of the area became in-
voluntary; reluctant partners in the venture because thé& fell within the
"natural boundaries” of the project, although not within its official or
légél boundaries as shown on plénﬁing documents.

In the absence of ény intégféted dévéldbﬁeﬁt‘planning prbtocol; this
narrow perception of the prbjéct led to a failure to assess the nature and
.value of the resources béing alldééted—-perhéps inédverténtly and irre-
vocably--as an investment in the Rodney Bay development scheme. For
example; the former coral reef at the Pigéén Island ?aséége; now buried
under the causeway; was taken out of the St. Lucila natural resource
"bank” and invested in the pfdjéét: It can only be recovered in kind,
and even that prospect of re4péymént is in doubt -- in ééft; beéédée;
after the fact, one can only infer what it was worth in terms of pounds
of fish, lobster; or éonch; in empldymént; and in natural shoreline
protection (i.e., as an annually renewable free input to the economy of
the Village of Gros Islet and of St. Lucila).

There were also a vafiéty of other faildréé; some systemic (and
those can be avoided in the future only by external ébmpénsétory actions)
and some technical (that can be eliminated by modifying or ébblying
higher or different standards or using alternative methods).

2) Systemic Failures. The political decision-making process, i.e.,

the political system, as an ongoing process of interactions between elec-
torates, institutioné; and léédéré; is ihexbrably inclined to optimfze
short-term; sectoral development aimed at generating emploiméht; invest-
ment and income in a problem édlviﬁg mode within the shortest possible
time frame. This is a simple.faét of life; but especially risky when the
developmental "quick £ix" involves the allocation of small island coastal
resources; usually involving complex; closely coupled dynamic natural
ecosystems with an overlay of an equally closely coupled human ecosystenm,
constrained by both the insular vulnerability and limited option factors

characteristic of smaller islands.
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There is, however; another aspect of this systemic failure of the
governance process; Insular dépéndenéy on éxtérnalities; like 1invest-
ment capital, technical assistance, grants—in-aid; and specialized en—-
gineering expertise (pérticﬁléily marine) means that political leader-
ship must also listen to a variéty of differéﬁt; éxdgéﬁddé druiméré.

The conjuries of development plénning schemes and tempos (generally
faster in the private sector, slower to funereal in the public) resulted
in a Janus syndrome of trjing to look inward and outward at the same

time for signals or guidelinés. In the prééééé; coastal eéééystem de-
strained; planning is both hasty and narrow; schedules are too tight to
allow for feedback adjustments, resources are damaged, and costly sur—
prises are endemic. Rodney Bay presents a classic éxémple of this
particular dilemma of "getting on with it" vs. "getting it right” (i.e.,
minimizing losses and optimiéihg gainé); it is a bfdblem that can only be
ameliorated, not eliminated. |

3) Technical Failures. Relying on engineéfs and economists to de-

sign a project like Rddhéy Béy was akin to plénniﬁg a hdspital without
consulting with either the medical staff or user grdﬁpé. In éfféct; a
narrow engineering/marketing solution was sdﬁght and épﬁlied to a de-
velopment task that had other édﬁélly impdrtént; non¥éngineering dimen-—
Missing was the design pérébéétivé and technical ekpértise of natural and
soclial scientists who; colléctively; could and should have dealt with the
unfortunately ﬁnaddressed matters of natural and hﬁmaq resource assess-
ment. Issues deserving attention included documentation of traditional
local uses and their economic and é§é151 éignifiéénéé; eéosystém charac~-
teristics, and project envirommental impacts.

Other technical failures or omissions included cutting the Village
off from its cemetery and its customers for tours and boat tfips;
dredging too close to the shbfeline; not féiriﬁg the edges of the dredge
borrow pits, not maintaining a beach profile mbnitoring pfogram (although
the éngineering consultant recommended one in 1973); not working out an

employment strategy for the Gros Islet villagers (who were prévented



from fishing during the project); not inclﬁding a proper sanitary waste.
water sewage outfall disposal strétegy for projécted tourism facilities
in the planning, not anticipating the céuseway erosion phenomenon; and
not being responéive to obvious ﬁegativé feedback signéls from the dis-
turbed ecosystem. These all were projéét dééigﬁ failures mdré‘than

per formance failures.

The final failure; perhaps the most significant; is réally a by-
product of all the conéeptﬁal; éystémic and technical lacunae discussed
above.

Over historical time; the Gros Islet cémmunity had struck a balance
with nature. It had learned how to survive the vicissitudes of isolated
island living, not just by fishing (which it did well) but also by learn-
ing to spread risk and adjdét to seasonal catch éfélés for various
species. The community had developed ways to reduce vulherébility by
internal diversification (mixing farming and fishing) and to limit depen-
dencies on external markets by "substitution.” It had dé#éldpéd an
unwritten but proven and practical "optimum sustainable yield" resource
management strategy for harvesting living marine speéies; which were
within economic range. It embodied two or more centuries of experien-
tially derived, collective information about the dynamics and stock of
nearby coastal resources. As a West Indian community, it had come to
terms with insular constraints; naturél hazards (eépecially hurricanes
and drought); and the vagariés of ekogenous factors such as fish hook and
net pricing, energy costs, spare parts availability, and "outside”
markets for fish catch. When the St. Lucia Beach Hotel was built on the
southern end of Gros Islet Baj; the community (wholly without assist;ncé
from tourism plannérs or commercial @peratoré) adapted what it knew well
to develop a new economic activity reQuiring no new capital investmeht;
i.e., transporting tourists to historic Pigeon Island or to visit other
local marine "things” within the area like theé adjacént reef. Fishermen
built their own boats and wove their own fish pots out of local material.
In short, the Gros Islet community was a viable; fairly self—sufficient;
productive fishing unit with low-level requirements for input from the

state and from the external cash/market ecbnomy of St. Lucia and beyond.
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Villagers had few requir;ments for energy; capital; and technological
imports from off the island; their "dependenéy index” was low.

It 1s clear that Gros Islet was a villégé commﬁnity which possessed
its own technically autonomous culture while méiﬁtéining itself as a
marine-oriented coastal sdcietj with a féirly "éémﬁléx" ﬁroducéion
system. This is true; even though in a classical sénsé; Gros Islet was
and still is a marginal and "péfiphérél" éommﬁnity'vis a vis the more
advanced dominant core syétéms in Castries or beyond. Even as a marginal
or peripheral (albeit archaic) social unit, the Village was economically
important (like other villages along St. Lucia's coastline) both to the
national center and to other marginal units and production systems. It
knew how to produce, to nourish, to sustain, to survive, and even to
grow. It had established its own definition of the "rational use” of
insular resources.

What the people of Gros Islet had not learned and did not know was
how to deal with a Rodney Bay development intrusion. Not that they saw
it as intrinsically "bad” or "3666"446nly that it fépréééﬁtéd a tétally
new threat and opportunity, frightening and promising all at once.

Island villages like Gros Islet, even in the face of development
schemes like the Rodnéy Bay projéct; éré not; of cdﬁrsé; totally he1p4
less. They may survive on their own adaptivé terms as villéges and as
"less" productive, less efficient (more marginal) communities within the
terms of national planning and dévelopment aétivity; but in either case
they and we confront the same two Qﬁéétiéhé: what of value is there
already that could be lost in the process of modernization and gréth;
and how can the production syétém be sustained and losses minimized?

Failure to address these questions more often than not leads to
later costly losses fédﬁiriﬁg remedial stratégies and interventions. In
this instance; there is no known remedial action that will recover what
was lost. What was will never be agéin; no énginéer can "fix it" or make
it right. St. Lucia inadvertently sacrificed a living coastal village
on the altar of tourism to exorcise a émall; peéty bug. Unfbrtﬁnately;
there are still sand flies lﬁrking in the bush at Rodney Bay; and the

causeway remains an empty, unused expanse of sand.
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4,2 Virgin Islands Mangrove Lagodn (1967-1984)
4,2.1 Introduction

The southeastern coast of St. Thomas is endowed with a large; singu-
larly attractive mangrove lagdon and bay of éxéeptiéﬁal natural value.
Its water, mangrove and grass bed syStemé tréditioﬁélly ﬁdeidéd a rich
nursery area for fish and a prdductive habitat for benthic biota. Its
mangrove fringed shores are a natural buffer againét'Shore érosion;
floods and hurricane waves. The coast's configuration provides a proteé—
tive anchorage for boats and its ad joining hillsides are popular residen-
tial areas for Virgiﬁ Islanders. The area is filled with scenic con~
traéts, manglar islands; rocky cliffs; ponds and panorémic ridgelines.
Its diverse édﬁpléx of natural communities ﬁrévidéé a recreational
opportunity for Virgin Islanders. Yet these very attributes have at-
tracted so méﬁy péople in recent Yééré that the same elements which first
attracted them to the area are now being dégréded;

Traditional uses of the "Mﬁngfové Lagbon" (its official and generic
names are the same) have included fishing; crabbing; élamming; the cut-
ting of mangrove wood for charcoal and boat tiﬁbérs; and éérving as a
protected anchorage for local boats; particulérly as a hurricane refuge.
Since the 1960'3; howévér; dévélépﬁént of the watershed and shores has
proceeded virtually unchecked. Upland slopes; valleys and flood plains
were bulldozed for two éhébping ééﬁtéfé; thousands of residential sites;
and roads. Mangroves were cut and buried by backfill to create marinaé;
docks; a sewagé treatment plént; roads and a racetrack. Coastal salt
ponds were also filled. More péoplé and more boats (Figuré 3) created a
need for new service facilitiés; i;é.; more fresh wéter; more power:
more'roads; more parking; more dockg; sewage treatment plants; and
septic tanks. These; in turn; have reduced hilléide vegetatibn and
created higher residential and commercial densities resulting in more
runoff, erosion and pollﬁtiéﬁ; As pressures for dé?élbpﬁent mounted, a
series of environmental problems were created; and the Lagoon's tradi-
tional ecologiéél values and functions were threatened.

The following are some of the stresses and impacts currently im-

pinging on or present in the "Méhgfdve Légoon."
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Figure 3, Trends in number of boats, residential units, and population in the Mangrove Lagoon-
Benner Bay area. (Modified from Nichols and Towle, 1977b.)
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®sewage pollution from anchored boats, sewage treatment
plants, local septic tanks and shore establishments

®release of toxic trace metals from a municipal dump and
boat yards, and local debris scattered around 1agoon
margins and watershed

®discharge of petroleum products, l.e., oil, gasoline
and grease from boats, shore spillage, bilge discharge

®declining water quality, i.e., high turbidity, low
transparency and low oxygen content, and rising indices
of coliform bacteria

®srowths of filamentous algae associated with high nutrient
pollution loads

®sedimentation éssociated with étorm,rundff from the water-
shed and shoaling of the lagoon floor with formation of a
black mud blanket

®disturbance of vital mangrove habitats by bulkheads,
dumping and landfill to create dock space, berthing
facilities and useable land

®loss of productive inshore clam and fishing grounds
and reduction in yitality and diversity of bottom biota

®restriction of drainage with loss of flushing capacity
and stagnation of backwaters favorable to mosquito
~ breeding

®shoaling in the entrance channel which limits boat
traffic and, in turn, marina use and econonic
viability.

»

Figure 4 schematiéally displays these current stresses and impacts
in relation to contemporary lagoonal uses.

What 1s most-notable, however, is not that the Mangrove Lagodﬁ has
deteriorated in ah accelerated fashion but that this has happened within
the context of a full spectrum of well-funded, well—intentiénéd; regula-
tory and control ﬁechénismé; of pléhnihg; 2oniﬁg; permitting; research
and envirommental assessment procedures, and after 1978 a formal Virgin
Islands coésta; zone méﬁégéméﬁt pfdgfam désigned and funded by the U.S.

federal govermment.
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Schematic summary of stresses and impacts on the Mangrove Lagoon and
Jersey Bay area, St. Thomas, 1983. (Modified from Nichols and Towle,
1977b.)




What went wrong? What can be learned from the labyrinth of emerging
interactions between the ﬁsers; the pléﬁﬁers; the ménégers; the off-
island exogenous factors and forces; and the natural ecosystem? It
would appear that the maﬁagement é&étém was overwhelmed. Was it for
internal or external reasons?

What follows is a fairly detailed description of the metamorphosis
of an island lagoon/watershed system undergoing rapid ‘change. It sug-
gests that we can learn from expérienée; and it demonstrates that good
intentions and local legislation; research and plannihg are not élwayé
enough to prevent the degradation of an island ééésystém in the face of
externally generated and funded development pressures. It also stands as
a kind of biography of an insular eébéyétém that has inadvéftéﬁtly been
pushed beyond its natural carrjing cébééit& threshold into a new behavioral
mode of a highly stressed, man-modified syétém féQuiring continous human

management inputs of a costly and remedial nature.

4.2.2 Description of the Lagocn System

The Mangrove Lagoon with its contiguods passéges; bays and backwaters
forms a triéngular estuarine éystém 2 km (1.2 miles) long and about 1.3
km (0.6 miles) wide overall. Because the shores are very irrégﬁlar the
average width is less than 0;5 km. The system lies in a northeast-
southeast trending fault zone of sédimentéfy £fi111 at the mouth of
Turpentine Run; the lérgest bérénniél stream on St. Thomas. Mangrove
fringed islands and shallow waters form an embayment in the coast which
contrasts with the pattern df étéép;‘tdék& headlands and narrow sanq or
cobble beaches along the rest of the south coast of St. Thomas.

Together with Cas Cay and Patricia Céy; Bovoni Céj separates the
Lagoon from Jersey Bay and the sea creating the quiet water necessary for
extensive mangrové growth and the develdpment of a safe harbor for small
boats. Table 2 summarizes the geographic and hydrbgraphic dimensions of
the Mangrove Lagoon and Benner Bay.

Since the Lagoon is linked to the sea and to the watershed, contig-
uous upland drainage basins or "wéteréheds" and the waters of Jersey Bay

are also considered. The standard.geographic element is the ecésystem;



Table 2. Summary of geographic and hydrographic dimensions for the
Mangrove Lagoon and Benner Bay systems. (Source: Nichols
and Towle, 1977b.)

Mangrove Lagoon

Parameter (including passdges) Benner Bay
Length 1.6 km 0.4 km
width 0.35 - 1.0 km 0.15 = 0.30 km
Water Area (Mean Low Water) 614,339 m2 128,891 m2
Water Area (Mean High Water) 809,471 m? 135,607 m?
Water Volume (below MLW) 805,675 m3 160,394 3
Mean Depth Overall 1.3 m 1.3 m
Maximum Depth 3.2 m 2.2 m
Mean Tide Range 0.27 m 3 0.27 m
Tidal Prism 191,238 m 35,713 m,
Shoreline Length (MLW) 1,374,641 m 13,201 m
Watersheds (total surface) 12.7 km 0.8 km?

embracing all the biologic and physical components in the Lagoon which
act together as an eéologiéal unit; no Single pért of the syétém operates
independently. The concept of a "coastal eéosjstém" emﬁldjed herein

1s that defined by Clark (1977) as including "... (1) a defined water
basin (or series of interconnected basins); (2) all margihél (shoreline
transition areés; and 3 all shoreland watersheds that drain into the
coastal basin.”

The lagoonal complex involves a series»of ten ecological zones or
units. These units are all linked By the flow of water and other human
use. Table 3 summarizes attributes of these zones and their relative
position with reépeét to each 6théf;lt6 water débth; and to diétance
seaward. Proceeding from greatest elevation;.they are: the upland Tutu
Valley area, a primary dréiﬁage basin called Turpentine Run with cactus
and secondary scrub growth; the high tidal flats and salterns which are
dominated by the black méngfévé; the several ponds and inner légooﬁs
which are edged by the red mangrove forest and swamp. There is also an
open-water lagoon which contains turtle grass flats and manglar (barrier)

cays. Between Bovoni Cay and Patricia Cay and between Patricia Cay and



Table 3.

Ecological zones of the Mangrove Lagoon (from Nichols and Towle, 1977b).

_UPLAND

BLACK
MANGROVE

ECOLOGICAL ZONES

RED

MANGROVE

ATTRIBUTES DRAINAGLE HIGH TIDAL PONDS & INNLR | MANGROVE OFEN WATFR, GRASS BIDS MANGLAR BARRIER PASSAGES, BACK
BASIN FLATS LAGOONS FOREST & LAGOON & (LAGOUN) CAYS ISLAND ENTRANCE RELF FLATS
“SALTERNS" SWAMP BENNER BAY THALASSIA CHANNELS
ARCA IN
ACRES 3,334 10.7 14.34 49.9 183.0 11.0 4.5 15.3 14.8 10.4
WATER DEPTH Range Range Range Range Mean Mean Range Range Range Range
OR 0 to 260 0.7 to 0.4 0.1 to 0.3 0 to 0.3 1.3 0.8 0 to 0.3 0.3 to 2.6 0.2 to 3.2 0.1 to 0.3

ELEVATION

DRAINAGE OR Partly Covered Red Mangrove.

FLUSHING Intermittent  {on Spring & Slow Covered with Stow to Slow to Covered by Rapid Drainage Moderate Rapid

Storm Tide water most of Moderate Moderate Normal Tides
vear
SUBSTRATE OR Gravelly Clay Clay & Silt Organic Mud,
BED SEDIMENT Loan Muck Peat Sandy Mud, Muddy Sand  |Peat, Sandy Mud Sand Sund Rubble, Sand
Muddy Sand Sandy Mud

DISTINCTIVE Dry forest Barren or Bird and Forest Cover, { Plankton Confinement, |Nutrient Pro- Storm Barrier,] Water Exchange,] Storm Barrier,
ECOLOGICAL with §actus, Algal Hildlife Nutrient Habitat, Nursery Habitat,|duction, Shore | Sand Storage | Feeding Area Sediment Trap,
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the mainland are entrance passages that lead to the back reef flats at
the several "false entrances” (opéﬁ but too shallow for boat traffic due
to coral reefs). Much of the circulation for the Lagoon comes across
these shallow reef systéms in the form of wind driven currents.

The lagoon system écduires some of its water and much of its sedi-
ment from the upland watershed or drainage basin; Because the Lagoon is

linked to the watershed; changes in tdpogfaphié and flow characteristics
of the watershed affect mény functions in the Légoon itself. Fresh water

inflow governs the salinity of lagoon water which; in turn; affects the
ditionally; the amount of sediment; ndtrients, organic debris and some
pollutants carried into the Lagédﬁ is determined by stream runoff. These
materials affect lagoon water quality; sedimentation rétes, and plant
productionQ '

The drainage basin receives an average of about 40 inches of rain-
fall annually; but as much as éight inches has been recorded from a sin-
gle 24 hour storm. Annually runoff amounts to 6&1? two to eight percent
of the rainfall. The dréiﬁégé éiétém of the Méhgfdvé Lagdbn and Benner
Bay consists of four sub-basins (Figure 5). Most stream channels are dry
and carry only intermittent storm runoff. The Lagoon receives drainage
conveyed through small guts or washes; through local culverts; and
through a major stream éhéhhé144Tﬁfpéntiné Run. Most runoff in Tﬁrpéﬁ4
tine Run infiltrates the soil and alluvium (Jordan and Cosner; 1973).
Only major storm ruﬁoff; feéulting from iﬁfréduent rainfalls totaling
more than four inches; reaches the Légodﬁ as surface flow.

Intense development in the ﬁbpér dréinage basin of Turpentine Run
(the Tutu area) has increaéed the potential for flash fldoding into the
Lagoon. By destroying the naturally absorptive soil and vegetation cover
with construction of roadways; parking lots and roofs; and by lining
stream beds with éoncrete; flood water from torrential rains is delivered
to the Lagoon quickly (Nichols et al., 1979a). Most watershed sediment
so supplied to the Bay is fine-grained silt and clay, and by remaining
suspended in Bay waters the fines degrade water transparency;

Prior to 1968, flood drainage from Turpentine Run entered the La-
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goon through two or more vegetated distributéry channels across an allu-
via delta with mangroves. These shallow channels and the mahgrdves acted
like a filter to cleanse the runoff of sediments and debris. When fill
for a potential horse racetrack was dumped on the delta in 1968, drainage
was short-circuited through a singlé channel directly to the Légooh
(Figure 6). Thus; the éleansing action of the distributaries was lost. -

Some 1égdonal circulation is wave driven. As waves enter Jerséy
Bay, they "feel bottom" and are refracted into gently curved patterns
with crests more or less parallel to the bottom contours (Figﬁre 7.
Because of the narrowness of the west entrance channel and ptbtéétioh
provided by Manglar Island and ad jacent shdals; waves do not enter Benner
Bay under normal conditions. Bovoni Céy excludes waves from the Méﬁgfbvé
Lagoon proper.

Although tidal forces are small compared to wind and wave trahéport
over the reef; théy are the most béféiétéht force over the long term.
They are also the main force during périods of light wéatbér; a time when

"worst case” conditions for ékéhaﬁée and flﬁéhiﬁgkéf pollutants develop.

4.2.3 Historical Development

The narrative begins in 1961 when the territory of the U.S. Virgin Is-
lands entered into a dyﬁamic périod of rapid éxpansion and economic
growth (stimulated almost exclﬁsively by external factors) in three
sectors—-governméﬁt operatibus; light méﬁufaéturiﬁg (éséémbl?) éxports;
and tourism. In the case of todrism; growth rates were éxpoﬁéntial;
measured in tourist arrivals and accommodations. Massive U.S. govern-—
ment funding was also ﬁade available for public housing; roads, educa~
tional facilitiés; sewége tréétmént:plants; health care and other human
services. Additionally; U.S. tax incentives favored external invest-
ment in the Virgin Islands. , ‘

As a result; between 1960 and 1980 the popdlation of the Virgin
Islands doubled; and the employed labor force tripled. Electricity
demand increased at an average of 20 percent per year. Thousands of new
individual housing units were built. Public housing for 20,000 residents
was constructed utilizing federal funding. A new 750 thousand barrel a
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day oil refinery was sited on St. Croix (one of the three major islands .
within the territory of the U.S; Virgin Islénds); ad jacent to a new
bauxite processing plant. Most standard indices for the Virgin Islands'
economy had literally taken off; and the téfritéry became inéreasingly
dependent upon the mainland. As McElroy and Albﬁduerqﬁe (19835 have
noted; "... the tourism base became pérvaéive ;;;; new tles were forged
with national travel, financial, and transport interests..., federal
soclal service and regﬁlatdr& prbgfams were institutionalized... [énd]
manufacturing activity (petroleum and aluminum réfining) tied the terri-
tory 1nextriéably into the glébél enéfgy and raw materials markets.”
Although attenuated by the mild world-wide economic recession of the
early 1970's, the process of accelerated growth has been sustained at
only a slightly reduced level through the present time.

Sometime in 1967 the Governor of the Virgin Islands determined that
the existing St. Thomas airport at Lindbergh Bay; on the island's south-
ern coast near to the éaﬁital of Chéfldtté Amalie but removed from most
major beaches and resort hotelé, was unsafe and ﬁﬁéétisfaétdfy and that a
new international airport that could accommodate lérgér jét aircraft
should be constructed at some alternative location. Engineéring studies
by off-island firms recommended that a new airport be constructed on the
south shore of the Mangrove Lagoon on the eésterly end of St. Thomas'
shoreline. This would be éééoﬁbliéhéd b? 1évéling Patricia and Cas Cays
and Long Point and filling in intermediate reefs and the false entrances
to build a runway which would have a more or less east-west axls, extend-
ing into 50 feet of water in Stalley Bay (Figure 8). It vas a majog
engineering undertaking. '

At the time no attempt had been made to assess the environmental
impact of the proposed jet éifpért éonstrﬁcti?n; and a bitter controveréy
in the community emerged which lasted the better part of two yearé; The
resulting public debate evolved into rancorous pélérizatidn between
the so—-called growth vs. no—growth féctions; between the environmental
purists and the developers concerned with jbbs; the eéonomy; and human
resource development. ‘

Local opposition to the proposed airport resulted in the letting of
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a contract by the Governor's Office to the University of Miami in Feb-
ruary of 1968 for a preliminary environmental assessment which resulted
in a survey of the floral, faunal and hydrographic features of the Man-—
grove Lagoon. The consultants' fépéft (Tabb and Michél; 1968) can be
summarized as follows. | -

1) Turbidity from the silty clay compbnent in the hill masses sche-
duled to be excavated and used for rﬁhwéy site £i11 would affect the
entire bay area and; if prolonged; could have serious ééologicél conse~
quences. ;

2) The construction of the airport would rédﬁiré baviﬁg over massive
portions of the adjééént hillside areés; reéulting in accelerated fresh-
water runoff in times of heavy rainfall; which would further éggrévaté
pollution problems and result in nutrient enrichment (inclﬁding séwége);

3) High water clarity and the natural seawater circulation were
absoluteiy vital to the continued bidlbgiéal wé11¥beiﬁg of the Béy;

4) To conclude that conditions within the Bays might be improved by
the addition of nutrient materials such as séwége was an unwise assum?-
tioﬁ;

5) The circulﬁtion pattern of the Mangrove Lagodn and the western
part of Jersey Bay was dominated by the water transport induced by break-
ers on the shoals between the mainland and Patricia Cay and Patricia and
Cas Cays. Transport from these breakers flows into Jétééy Béy and the
Mangrove Lagoon; overcoming the normal tidal flows and owing its exis-

coupled with a diurnal tide of a very small amplitude. )
It is’understandable that the Virgin Islands Governor's Office was
unhappy with this report. An effort was made to seek a téchnological
solution to the prébleﬁ posed by the closure of circulation along
Patricia and Cas Cays by the proposed airport.project; An engineéring
consultant suggested the poséibility of estébliéhihg an artificial wave
run-up ramp and empondment on the seaward side of the projectéd runway,
with a tunnel or sluiceway to be constructed under the alrport runway

itself. Such a scheme would theoretically maintain the pattern of water

flow into the Lagoon and thérebj maintain the normal eirculation regime
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within the Lagoon itself”(Michel, 1970).

At the same time; as the éﬁblic debate continued; a worried voice
was heard from a new direction; namely; from the island of St. John which
lies immediately to the east of St. Thomas and diréétlj under the path of
the projected take-of £ patterﬁé for the lérgéf jété which wbﬁlé use any
new airport at the Mangrove Lagoon. The U.S. National Park on St. John
and a luxury resort hotel at Caneel Bay, St. John, were uneasy and
quletly requested a U.Ss. Déﬁéftﬁéﬁt of Interidr, Fish and Wildlife Ser-
vice study team to visit the Lagoon to prbvidé further documentation on
its ecological value.

The study team reported that "the Mangrove Lagoon is easily the most
significant [méngrove] area féﬁéiﬁihg and is; in faét; véry near the only
stand of appreciable size that remains in the American Virgiﬁ Islands.”
They also found that "the Méngrove Légddn is in fact the méjor remaining
habitat in the northern U.S. Virgin Islands for about twenty specles of
herons; egrets; and other waterbirds and an edﬁél number of wintering and
migratory species.” The U.S. Fish and Wildlife Sﬁrvey experts éxprééééd
concern for the loss of habitat for watérbifds that live on Cas Cay and
the ad joining waters of the Méngrove Lagoon; ndtiug that encroachment on
their habitat had already brought the population of many of these birds
to extremely low levels (McNulty et él.; 1968).

The administration was sufficiently confident with its position on
building an airport in the Mangrove Lagoon that it purchased the land at
Long Point, the focal point of the proposed facility. It also estab-
lished a Port Authority so that it would be in a bositioﬁ to build and
manage the new airpbrt; Hdwévér; the Governor was to discover that lt-
was easier to decide to build a new airport than to find the momney to
construct it. During the ensuing, rather extended, delay yet another
study of the Mangrove Lagoon; invélving nine ﬁoﬁths of field work; was
carried out by the research érm of the local éollegé; the Caribbean
Research Institute. The final report from this survey (Grigg et él.;
1971) more or less coincided with a Yéar lbng down-turn in tourist air
arrivals and with acknowledgment by the administration that it had not

been able to identify the neéessary funds for airpbrt construction.



The environmentalists and most residents of the Lagoon area were
elated; assuming the Mangrové Légddn was now out of "dangér" since no
new airport would be located there. But the gdvernment purchaée of a key
parcel of land at the Lagoon was a héfbingéf of other thihgé to come
--other incremental kinds of éhangé and new bresédréé to "uéé"'the now
vhatever was convenient. Furthéf; the téffitéryﬁwidé accelerated growth
pattern; eépécially for the island of St. Thdmas; was rapidly éﬁbéﬁmihg
the Mangrove Lagoon and its watershed. Local pléhhing; resource mahége4
ment; and environmental pfétéétidh égehéiés were éimplj overwhelmed by
the process of change. They were unable to deal with the pacé and mag-
nitude of grdwth; 1andscépé éltéfétiéﬁ; and resultant environmental
impacts generated by outside; off-island factors and fﬁnding.

Between 1970 and 1971 the number of boats in the Lagoon had doubled,
and a new full service marina (Aﬁtilléé Yééhting Serviéés) and three new
bare—-boat chartering 6§érétioné had started ﬁp in the Benner Béy aréé;
with construction just beginning at another marina at Compaéé Point.
developing; serviced by a 70;000,gallonrper-day sewagé treatment ﬁlént
operated by the Virgin Islands Public Works Department, with its al-
legedly treated effluent draining into "polishing” ponds near the
Lagoon's edge. At the other end of the watershed, in the Tutu Valley
area, a massive resldential and commercial bﬁilding boom was under way.
The population of the drainage basin, which had been about 4,000 in 1960,
had doubled by 1971. No one foresaw that it would almost double agéiﬁ
by 1980; reaching 15;000 persons (nearly one-third the population of St.
Thomas). This substantial growth wbuld also eveﬁtually spur demand for
several new sewage treatment ﬁlénts (funded lérgely by the U.S. govern4
meht) and thousands of septic tank installations in both the coastal and
more remote watershed housing units énd.éﬁéllér commercial establish-
ments.

Local environmental agencies had been concerned for some time about
the problem of how to handle domestic and commercial sewage and waste

water from burgeoning new "point sources” in the Lagoon watershed area.
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Signals from the Washington4based federal agéncy concerned with terri-
torial "sewage problems” favored a "treatment” instead of a "disposal”
strategy. Unfortunately; the former strategy was 1nap§ropriate for
island systems. Therefore; instead of opting for a low-cost ocean out-
fall disposal strategy (épprobriate for offshore islands) for ;éw mac-
erated sewage; local governméht authorities were forced to aécépt the
federally "approved;" standard cbhtiﬁéﬁt&ll? based abﬁrdééh of a fairly
sophisticated system of cdmplék aerobic/ mechanical sewage treatment
plants; which are éostly and enérgy intensive. Unfortunately; isolatéd;
upland units require poliéhing bdndé wvhich use uﬁ limited land area, and
larger "downstream” coastal treatment facilities still reduire short
ocean outfalls for final disposal of the_partially treated effluent.

Most of the subseQuéntly built ééwagé treatment pléﬁt Syétéms were
not designed for tropical envirénméﬁts; rérely péffdfﬁing to désign
specifications and with a féifl& high rate of breakdown. Fﬁfthérﬁdré;
they require a high degree of operator skill if they are to be maintained
and remain functional. As a consequence of periodic, often extended
electrical power outages, a not uncommon phénomenbh in island éréas; raw
untreated sewage often péésés ditéétly into associated polishing ponds or
the coastal littoral enviromment.

Many of these problems were anticipéted 16éally; but because the
criteria and preferred technology; the island got what it did not need
--a high cost; high teéhﬁdldgy; breakdown ﬁféne; decentralized manégement
nightmare of a system. The Virgin Islands could and probably should have
opted for the World Health Organization (WHO) strategy which enéour;ges
island areas to avoid elaborate treatmeﬁt systems and use well désigned;
long ocean outfalls for disﬁdéiﬁg of macerated and chlorinated raw
sewage, preferably below the coastal thérﬁdéiine (as; for éxémple; in
the case of the Cook Islandé [Raféténga]; Western Samoa [Apié]; and
Papua New Guinea [Lae]).

The Virgin Islands did not, however, choose to réjeét the "inappro-
priaté" sewage treatment strategies imposéd from outside (to do so would

have reduced funding levels); and the Mangrove Lagoon watershed was to
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eventually have a total of five govermment operated systems——all disas-.
ter prone and difficult, if not impossible, to run efficiently.

In the meanwhile; within the Mangrove Légoon itself (more than half
of which was bounded by privately owned land), dévelépmént activities
were expanding, stimulated by various U.S. (off-island) tax pdiiéies
favoring "charter boat” operétioné; By 1975; Antilles Yaéhtiﬁg Sér#iceé;
a large marina operation based in the Lagédn at Benner Bay; appliéd for a
permit for expanded facilities. The environmental assessment report
accompanying the permit abplicétion émbhééizéd that because there were
80 many othef 1argé-séa1e pollutants entéring the Lagébn area from the
watershed runoff and from the malfunctional, government—opératéd
sewage treatment éléht at Bovoni and from the gdvéfnment's solid waste
disposal facility at Long Point; the pdlldtioh contribution from their
own modest proposal of a few docks and a little bulkheading was very
small by comparison and would not make a substantial difference (Insular
Environments; 1975b). Théy were in fact éaying; "Why single us out?”
The implication was that the larger pdllﬁtion sources in the aréé;
resulting from 6ngoing govéfnmént éétivitj; should be dealt with first
in coping with the general deterioration of the eéosystem;
for the Lagoon from a different direction. Stimulated by the péééége of
the federal Coastal Zome Maﬁégéméﬁt Act of 1972; the local territorial
government elected in 1974 to épply for the neéessary plaﬁning gréhts to
implement a Virgin Islands Coastal Zone Management Program. Under the
aeglis of the local Planning Officé; a team was assembled and contracts
let for specialized plénﬁing.stﬁdiéé. The first of these; cbmplete& in
1975 (Towle, Grigg, Rainey et al.; 1976); éuggeéted that the "Mahgréve
Lagoon” be considered as an "area of ﬁértiéﬁlar concern” (APC).

By June of 1977 the Virgin Islands had campleted its preliminary
Coastal Zone Managemént Pfogrém Plan (VI GéVérnﬁéﬁt Plénning Office; |
1977) which, after extensive public hearings and extended legislative
debate, was approved in October 1978, The program consolidated and
centralized the local permitting process for developmént prbjects;

officially identified so-called "areas of particﬁlar'concérn" (inbluding
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the Mangrove Lagoon), laid out the réquirements for more elaborate
environmental impact review documents to écédmpany pérmit apﬁlications
for development activities; and provided criteria for restricting de~-
velopment in the coastal zone to watéerepéﬁdéht uses. Once the planning
phase was compléted; the administration of the progfam was turﬁed over to
the Virgin Islands' environmental agéﬁcy; the Départment of Conservation
and Cultural Affairs (DCCA).

Many observers believed that with the advent of the Coastal Zone
Management (CZM) Program; piéééméal develdbmeht and mismanégemént of the
Lagoon watershed would be a thing of the past. The future of the eco-
system; however, remained at risk without remedial action to reduce
pollution loading.

The U.S. Environmental Protection Agéncy (EPA) (throﬁgh the Vifgiﬁ
Islands Department of Conservation and Cultural Affairs) funded two
studies to address the problem of pollution loading (Nichols et al.,
1979a and 1979b), but neither had any observable effect on either the
expénding operation of the solid waste disposal facility or on the in-
creasing volume of ééwagé and nutrients diééhérgédvinto the watershed
by the government-operated sewage treatment plénts; These plants con-
tinued to be hydrauliéally overloaded and to malfunction énd; in some
cases, to not function at all for extended periods;

Finally; the Departméht of Public Wérké; which was 6fficially
charged with responsibility for managing both the solid waste dié?bsal
gite at the Lagoon head and the five sewage treatment plants in the
watershed (at that time); continued to have problems; The Depértment was
hard pressed to find mén;ﬁdwér; fuhdé; and fécilities to address thé
dramatic increase in solid waste gengrated on St. Thomas. Volumes rose
from 100 tons pér,day in 1971 to over 150 tdns per day in 1981 and up to
200 tons per day by 1984. The burdens impose& by the continual operation
of sewage plants running at 120 to 150 pérééﬁt cépaéity and by the
frequent power outages due to mechanical failures at the power plant also
proved difficult. Furthermore, because local hotels were required under
the Virgin Islands Envirommental Protection Act to install packégé sewage

treatment plants; the Public Works Depértmeht was céntinually training
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sewage plant operators;;only to lose them to the private sector.

Lastly, it must be remembered that the Mangrové Légddn was only one
of many stressed areas in the Virgin Islands throﬁgh this entire rapid
growth period; causing the agénciés involved to divide their interests;
forces, and finances between the three méjér islands of St. Tﬁbmas; St.
Croix, and St. John.

The forégbing discussion bfésents the context for the next series
of impacts on the Lagdbn which briﬁgé the current case stddy to what we
call the remedial phase. 1In the'early 1980'5; the territorial gbvernment
obtained funding for a new hospital to be located on the outskirts of the
capital city of Charlotte Amalie, St. Thomas. The site was then oc-
cupied by the island's only horse racetrack, a very popular, heavily used
facility for local racing enthusiasts. Because time was of the essence
in commencing construction of the hoépital; a Qﬁiék decision was made by
government to move the racetrack to the Lagobn; The reasons ébbééfed~
sound: the govermment owned the land (which made it convenient) and,
further, there was a partially completed racetrack there already. It had
been started by the Department of Public Works in 1968 in the mangrove
wetlands at the lower end of Turpentine Run; but terminated because the
local government had failed to secure necessary federal permits.

The government's haStily assembled envirommental assessment report;
accompanying its coastal zone pérmit éﬁbliéatién in late 1980 for sitiﬁg
the racetrack in the Lagoon area; argued that it was Public Works Depart—
‘ment's sewage treatment pléht; immediately to the west of the racetrack
site; that was causing all the problems in the Lagoon. The oﬁly irrever-
sible environmental effect of the racetrack would be to diminish the
.area avéilable for nesting birds. Ihe Coastal Zone Commission gréhtéd
the permit in early 198l. Public confidence in the efficacy of the
Virgin Islands CZM permitting process was not enhanced.

It is ironic that jﬁst two months after the Coastal Zone Commis-—
sion permit was issued for the racetrack; the senior planner of the
Division of Coastal Zone Maﬁégement éémpléted and circulated for re-
view his very detailed "management plan for the St. Thomas Mangrové

Lagoon area of pértiédlér éoﬁéérﬁ" (Teytaud; 1981). The plan was too
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late to have any effect; too complex for efficient application; and too-
removed from prevailing uses and méﬁagemént rééﬁirémenté to énjoy accep—
tance as a workable plan of action or for controls.

As water quality continued to decline and shoaling accelerated, DCCA
came under increasing pressufé from a néwly férﬁéd; privété éé;tdr

Benner Bay/Lagoon Marine Industfy Association and others to take more

direct action to reduce Lagoon pollution 1oading and also to pernit a
deepening of the access channel by dredging. DCCA turned to the U.S.

Army Corps of Engihéérs District in Jacksdnville; Florida; with a re-
quest to study the feasibility of improving the flushing of the Lagoon.
Proposed modifications included widéning and deéﬁenihg the Légoon channel
to Benner Bay and dredging a turning basin at the end of the Bay. The
Corps responded févdrably and bfémbtly launched a préliminéry reconnals-

sance survey. Thelr September 1982 réﬁbrt (u. S. Army beﬁé of Ehgi-

neers, 1982) documented approximately 400 boats docked in the Bay, the
majority of them in excess of 28 feet in length. To quote the report:

Benner Bay is one of the three major harbors in St.
Thomas. It provides docking and anchorage for a
large portion of the charter sailboats in the is—
lands and, in times of severe weather, serves as

a vital harbor of refuge for many additional boats.
The bay also houses five commercial marinas and
one of the few boat—-hauling and complete service
repair facilities in the Virgin Islands. Since

a large percent of the boats in the islands have
drafts in excess of five feet, shoaling in the

bay has greatly curtailed its usefulness as an
anchorage both in emergencies and on a long-term
basis. In addition, economic growth of the ex- .
isting marine~related businesses in the area has
suffered from the inability of deeper draft ves-
sels to enter the bay.... Shoaling in the bay

is also suspected to have contributed to the en~
vironmental degradation of the area by decreasing
the flushing rate of the bay and the adjacent

mangrove lagoon.

The Corps estimated that 45;000 cubic yérds of material would need

to be excavated, costing $160;000 for final plénning and éngineéring
studies plus an additional $495,000 for dredging and comstruction costs,
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plus incidentals, for a total of $655,000. It would take two years,
however, just to complete the detailed project plan. The "remedial
action” phase of Lagoon management was fast approaching.

The local marina opérétéfé found two Yééfé to be somewhat long for
simply a plénning phase and 6btéd to do it themselves. The idéa wéé;
however, expanded to include an additional dfédgéd area for ninéty new
boat slips; but the pérmit apbliéétidﬁ to the Government was féjeétéd; in
part because of rising concern within DCCA about the number of moored and
docked live—aboard boats used as residences. The agenéy believed that
live-aboard boats were édﬁtfibﬁtihg éigﬁifiééﬁtly to the gréwiﬁg bbllu—
tion problem in the Lagoon. Concern was laid to rest; hdwever; in 1983;
when an EPA funded stﬁdy of vessel wastes in the térritorj demonstrated
that while the Lagoon's boat population had risen in one Yéér from 400 to
481 vessels, only 8l were live-aboards. Furthermore, the aggregate
Biological Oxygen Demand (BOD) loading from g;}.boats was only 8.6 lb/day,
while at the Lagoon héad; the combined ldédihg of the éewégé treatment
problem (Wernicke and Towle, 1983).

With few options left'open; and with pﬁblic ﬁreééﬁré moﬁnting con-
cerning both the bdblic "dﬁmﬁ"'and ééwégé pollﬁtidn at the Légddn hééd;
the government was forced to take action. It elected (with U.S. federal
funding) to "eliminate” the dump by building a "high-tech" 350 tons per
day solid waste incinerator/energy reéovéry plant (to make fresh water
by seawater desalination) and elected to eliminate the "sewage” problem
by building yet another high technolbgy; centralized sewage treatment
system (replacing all exiétiﬁg smaller plants which would be abandoged);
The total estimateé cost is 25 million dollars. The two proposed facili-
ties are to be located at the Lagoon head shoreline (the old "dump
site"), on the land previously purchased by the government for the
aborted jet airport (Virgin Islands Planning Office, 1983).

As for the Mangrove Lagoon; its days are clearly numbered; and
in one--perhaps two--decades it will have more facilities than fish,
more boats than birds; and more modifications than maﬁgrévéé; rédﬁiriﬁg

ever more éoétly péllution control and cdntinﬁing remedial measures (like
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dredging) to do what nature once did for free.

4.2.4 Retrospective Conclusions

In the first pléce; there was a éoncéptﬁél failure bi almost every-
one to perceive the Lagoon and its associated watershed as a s§stem of
connected and related parts (soﬁé more qritiéél than 6théré); This
resulted in a sequénéé of structural dééign failures in virtually every
management sector or agency concerned with the Lagoon "sink"” at the
lower end of the watershed.

For exaﬁple; the natural scientists who ﬁroduééd the approximatély
20 research repdrts; monitbring ddéﬁménts; and development impact assess-
failed to address the tdtéliti of the éédéystém; fdcuéing 6ﬁly on the
"effects” manifested in the Lagoon. The Mangrove Lagoon without its
watershed may have been a useful and convenient étﬁdy framework but it
was not a satisfactory resource management model.

As a cdnsedﬁénéé , there was a téﬁdéhéy to measure and count the
wrong things and not to quantify others. In studies of the Mangrove
Lagoon there were elaborate sclentific measurements and Qﬁéhtification
of waves; currents and fisheries; of fecal coliform and other water
quality paramétéré; and of the distribdtidn of benthic and pelégié or-
ganisms; sea grasses; algae; and mangrdvés; But it might have been more
useful to count fewer fish and élgéé; and to allocate more time and

effort to count the number of site devélopment perﬁits; geptic tanks;

and housing units; and to measure pefiédiéélly the devégetéted areas
in the uplands; as well as look at things like commercial éffluents:
stream flow and sediment loads in Tﬁrpéntine Run. An assessment of the
driving variables and trends in the whole system would have been more
useful than just meaéﬁring their iﬁééété on the aéuatic syétem at the
lower end of the watershed.

Even with this expanded focﬁé; the task of data anélysis leading to
a determination of significance and to iﬁpliéations for managémént would
have remained at risk because natural scientists are not accustomed to,
skilled at; or comfortable interpretiﬁg these kinds of data. A team ef-
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fort involving plénners; resource management technicans; and natural and
social scientists was reduired; but the terms of reference for most
studies rarely encouraged or even pérmitted such an approach.

Both the planning and maﬁageméht éyétems failed to ébﬁééptualize
the ecosystem as a "watershed unit” and therefore bfoééédéd 6vér the
years to ;ook at the phehdménon of gfowth in the area thfdugh an arti-
and codes designed in 1970 but never modified in the face of emerging
concentration and density factors in the "Turpéntine Run/Maﬁgrove Lagbdh
ecosystem." '

In any event; just the existence of a éentral; physiéal or town
planning unit (whatever it is called) can give all concerned a false
sense of security. This problem is especiélly awkward when dééling
with coastal and marine matters in déﬁélbpiﬁg 1sland éféaé; léfgély
because planning units seldom have staff cémpetéﬁt to adddress the com—
plex questidn of coastal resource pléﬁhihg; This situation is espe4
cially bothersome for insular areas undertaking more intensive strategies
to develop coastal and marine resources.

As in the case of Rodney Béy in St. Lucia (see Section 4.1), there
were also systemic failures in the transition of the Virgin Islands Man-
grove Lagoon and its watershed from a low-cost viable natural system to
a pollutién prdne area rédﬁifing high4ééét éngiﬁééring interventions to
maintain its "utility” to residents and users. Units of the local re-
source managemént syétem (pléﬁhihg; ééning; environmental céntrol; waste
disposal, land use, and coastal zone management) were completely over—
whelmed by the magnitﬁde of thé tasks féddired in the face of exterﬁélly
generated and accelerated development activity. They never seemed to
"catch up” as théir functions required more lead time and expertise than
were available locally; even though external fﬁnding support was ostensi-
bly provided for some elements of thelr resource management functions.

For example; the establishment of a Virgin Islands environmertal
management agenéy; the Debaftmént of Conservation and Cultural Affairs
(DCCA) in 1968 tended to encourage a false sense of environmental secur-

ity. It was simply too nﬁw and too éomplex an undértéking to be effec~
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tive in its early years. The institutionalization of any new; broédly .
focused and "technically” based governmént department (6r its minister-
ial equivalent) takes time; is fraﬁght with organizationél; funding and
staffing problems and is destined for a difficult first decade of trial
Lagoon was; unfortunately; one of the latter.

DCCA's agendé from 1970 onward was too full to allow the agenéy to
pay much attention to the Méngfdvé Légddﬁ (élthodgh it did, with off-
island funds; support éévéral studies focused on the Lagoon but not
properly aimed at the right issues). Théféfbté; when the ﬁéw; extefnally
funded Virgin Islands Coastal Zone Managemeﬁt Prdgrém was approvéd in
1978 by the local legislature (based on a three-year planning effort)
and assigned to DCCA to administér; those within the égéhéy and those
outside concerned with coastal resources somewhat ﬁéively assumed that a
balance could be struck between dévéldpﬁeﬁtél préséﬁré and environmental
imperatives in coastal areas. Hépe mé& épfiﬁg etérﬁél; but unfortun-
Virgin Islands' CZM program was fundamentally flawed. Using an external
(federal U.S.) model, it split out a relétively narrow "coastal zone"
élong the land/sea interface into a two-tier déﬁaféatién, a) ignofihg the
fact that; in small 1élénds; the entire island is a coastal zome and b)
excluding from the CZM progfém's pﬁrviéw and pérmittiﬁg juriédictiéh the
entire inner core of the island and thus most upland "watershed" areas
(for example; the most heavily pbﬁuléted éégméﬁté of the Turﬁentiné Run-
Mangrove Lagoon drainage basin).

There‘was also a techﬁiéal failure of researchers; planners; aﬁd.
managers to address the full éﬁéétrﬁm of dfivihg variables within the
system. The numerous studies of thé natural system and its éhéhging ‘
characteristics prodﬁced mostly hegativé méﬁaéémént recommendations
of the "don't do this anymore” character, with little concern for how to
effect needed changes in user behavior, management structures and policy.
At no time was there a systematic Investigation of the social system and
1ts characteristics, limits, changes, and driving variables--which were
continually interacting with the natural pérameters of the Mangrove
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Lagoon and its watershed.
Between 1960 and 1984; the Mangféve Lagooh watershed experienéed
the emergence of a varlety of new social units of direct and indirect
and a sprinkling of residents and small commercial establishments (éef#éd
by septic tanks). By 1984 there wéfe héafly 500 vessel 6wnéré; an active
marine indﬁstry; thousands of low-income ﬁﬁblié houéiﬁg résidents; thous-
ands of middle-income singlé family dwellingé; thousands of épaftmeﬁt
dwellers and ownets; and hundreds of commercial businesses. To ééme;
this was progress. But there were numerous deferred or hidden édété; not
the least of which was the degradation of the Mangrove Lagoon.
Finally; the Virgin Islands Mangrove Légédﬁ éxémple 1llustrates sev-
eral additional technical problems worthy of mentionm.
® There was a general failure to recognize the fact that the
aggregate effect of dégfédétién in an éédsyétém like the
Mangrove Lagoon can be worse than the sum. Initially, in-
cremental changes are minimized and considered écéeptablé
because the natural eéosytem is “wdtkihg" and can handle
the chéngeé; But in later étagéé; lérgér incremental
changes are justified as inconseduéntial (in the présenéé
of the aggregété pollution effect). The argument is made
that by concentrating pdllﬁting activities in one loéatioﬁ;
the use of other still pfiétihé areas for those same
activities will be avoided.
established rules and to éﬁply the same environmental
standards to itself as it téédirés of the privéte sector.
Permit systems involving subjectivé jﬁdgménté by the
permitting agency only work well when everyone assumes
the procedure is "fair" and "reasonable.” When, for
examplé; governméht agencies subvert this system by
manipulating the process throﬁgh subteffﬁge; or by
applYing higher "énti4p611utidn” or environmental
quality standards to others than they are willing to
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honor; then the pérmit syétem will break down--not in

form but in function.

There was a tendency on the pért of all off-island;

external development funding agéncies involved in

Lagoon watershed dévélobmént to ighore the environ-

mental Impact of their lénding or gfént input; It

is almost as 1f there were a sépérété set of less

stringént rules for "offshore” érééé; bﬁt; as QfRidrdén
(1981) and others have nbted; it is unrealistic to

assume that external (off-island) funding sources and
institutions will voluntarily seek to establish the

full spéétrum of environmental costs or be willing to
internalize them; within discrete ptéjeét bﬁdgété. How-
natural and social systems' capital étpék) are identified

and quantifiéd; dévélopment pléﬁhihg and gfowth manégé4

ment will continue to generéte uhaﬁtiéipétéd environmental
crises, disbenefits and ecosystem losses, leaving islands at
risk. '

The Virgin Islands' experience demonstrates that the impéét
of inappropriaté éapitaIQinténéiﬁé tééhnologiés on fragile
insular ecosystems will tend to reduce long-term resource
flexibility because of the virtuéllj irreversible alterations
to specialized and highly cdmplex land/sea eéosjstémé caused
by such intrusions. This dysfunctionality results from the
incompatibility of grafting high—vdlﬁme téchhbldgiés onto
small closed environments with a véry limited capacity to ab-
sorb the residuals (McElroy, 1978b). As McElroy has noted,
"The result is the substitution of man-made inputs for irre-
placeable natural 6neé; and in the loﬁg run déveldﬁmeﬁt 6ptions
are restricted and pérversé feedbacks reduce the viability of
environmentally senmsitive industries like tourism. Such
technological dependence chronically limits future local op-
tions” (McElroy, 1978b). '
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4.3  ECNAMP: A Regional NGO/PVO Participatory Planning Approach

Over the past eight years; the Eastern Caribbéén Natural Area Ménégemént

Program (ECNAMP) has developed as an effective regional épproach to is-
land resource assessment; énvirdnméntal ﬁéﬁagéméht; and ééédévélopment;
It is a private sector initiative sﬁppéttéd by the Roékeféllér.Brbthers
Fund, World Wildlife Fund, International Union for the Conservation of
Nature; UNEP; and others.

ECNAMP was based on an hjpothesis (derived from prior experimental
activity in Latin Ameriéé) thét; givén the péce of Caribbean tourism
development and landscape éhange; a systémétic national pérk and wild-
lands program was needed in island countries. Such an éﬁﬁroach would
serve a dual purpose of analyéis and action: the préééss of identifi-
cation, justification, selection, planning and protecting "critical
natural areas” also provided a mechanism for introducing multiple-use
resource assessméﬁt; strétégié bléﬁﬁiﬁg; and ﬁéhagéméht tééhnidﬁés;

Each would be addressed throﬁgh a non4f6rmal; héﬁdé—dn; lééfning—by-doing
process. By linking conservationists, local users and institutions,
development planners; and uniQue ecosystem features in a kind of "non-
Faustian bargain;” both the developﬁéht and conservation ethics could be
honorably addressed in a well choreogréphed framework of human and
natural ecosystem interactions. The whélé; it was éééﬁmed; would be
greater than the sum of its parts.

Essential to ECNAMP's development was acceptance of a long-term
approach: a small "force for change" over an extended period of time
(three to ten years) would be more effective thaﬁ»a largér force
over a short span of time (one to three years). Further, ECNAMP has been
structured so that, except in rare cgses; a less "qualifiéd" indigenous
expert; édnsﬁltant; or pértiéipaht was préféréblé to a more Qﬁalifiéd
"continental” expert from the outside. Additionally; a lbcally designed
and produced plan (pérhapé using external counsel), however simple or
imprecise, was preferable to an externélly produced; more sophisticatéd
plan or scheme. The entire concept vés; in the léﬁgdége of educators,
an experiential learning strategy for both the teacher and the learner.
Best of all; it has worked!
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ECNAMP was originaily launched in 1976 by a grant from the
Rockefeller Brothers Fund (undér the auspiées of the Caribbean Conserva-
tion Association and the Univeréity of Michigan's School of Natural
Resources) as the Eastern Caribbean Wildlands Pfdgfam; It took as its
thematic approéch the need to défine'stfategié ﬁlénﬁing pfbgréﬁé for
natural areas in the Eastern Caribbean. The initial effort embraced a
strong conservation théme; with an émﬁhééié on the regibﬁ'é needs and
best options for insular péfk; ptééér#é; and natural area prétéction and
preservation.

By the end of 1980; throﬁgh the gradual evolution of a rather
low—key; ”bottdmrdp" strétegy émphésiziﬁg pértiéipétorj ééﬁpéhénts;
ECNAMP had emerged more as a process than as a discrete progrém; It
was less of a natural-area bfotégéhiét and more an éttéﬁbt "to stimulate
.+. creative development ... through the definition and use of éoéiélly
prudent approaéhes designed to match the environment's potential”
(Putney; 1981). The resultant émﬁhaéis has been on the human and social

human resource base and the natural resource base; and on the devéldpment
of a sustainable "eéddeveldﬁméﬁt“ ?fdééés. In effect, the "island
experience” of the early years generated a quasi—révéréél of emphasié
from wildland protectiéﬁ to ééédéﬁéloﬁméﬁt and sustained resource uti-
lization strategies. Even more significént was the shift in focus from
ECNAMP's long-term potential as an agent of insular change is based
on the premise‘that strengthening local institutional capabilities will
enhance the capacity of an 1éland area to effectively manége its négﬁrél
resource base. As a catalytic, skills-building effort, the program has
developed an integrated series of mutually reinfdrcing activities.
Major program components include research, tréiﬁing; education, mapping,
planning and field projects; eaéh'deéighéd to étréhgthéﬁ the ééﬁébilities
of island resource ménégérs (such as fisheries officers and planners)
in the Eastern Caribbean. The goal is to foster ménégemené stratégies
sensitive to human needs and economic impérativés which do not exceed

ecological constraints.
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One of its earliest program components was an inventory and mapping
effort; combining locally collected and collated natural resource systems
data (for each of 25 island areas in the Eastern Caribbean) with data on
established resource users and the human resource base. The fésﬁltihg
output of this survey and mapping prdjeét was a series of islékd data
atlases (18 maps per island). Atlases were deéigned to provide a broad
Spéctrum of information for local éhd régidﬁél pélié? makefs; plénﬁérs;
and resource managéré (éébééiélly those who had collated and analyéed the
data as a training process); The information éoméiled illustrates the
inter-relatedness of both the bilological and socio-economic aspects of
development activity and encourages a systematic approach to decision
making and resource utilization (Pﬁtﬁéy; 1982).

More recently; ECNAMP program efforts have included non—formal;
community-based coastal zone management and envirommental education in
St. Lucia; assistance to a'fdréétry products crafts induétfy in Dominica;
and a marine parks program for the British Virgin Islands which empha-
sizes traditional use; economic activities; récféatioﬁ; édﬁéétion; and
research as well as pfotéctidn of the natural environment. Other pro-~
jects are an integrated; multi-island, intré—governmentél strategy for
resource planning and development for Anguilla, St. Barthelemy, and St.
Martin/St. Maarten; and a multiple~use development planning effort for
the Cabrits Peninsula in Dominica. This last pfdjéét inédrporatés an
ecodevelopment approach for ﬁtilizing the resources of a local fishing
community and developing a néérby historic site located within the
Dominica National Park. _ ' .

ECNAMP activities are structured to support a process which is
holistic rather than segméhted iﬁtd.émﬁllér pérts. Its integrated
approach to natural resource management eﬁphgsiées cdordiﬁétioh; with
a series of linked program elements carried out within a highly
flexible, decentralized management framework to éhééutége intégrétéd
learning and transferability. Dispersed offices and personnel located
on several islands in the Eastern Caribbean (Barbados; st. Crbix; St.
Lucia; Antigua; British Virgin Islands) pérticipate in the program; and

affiliated associates can be found in most of the other larger islands
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of the Eastern Caribbean. Since its incéption in 1978; the ECNAMP operé—
tion has evolved as a network of éollabdratihg individuals and institu—
tions from the region who cooperate in the ECNAMP framework when appro-
priate. It uses a talent pool of individuals already in place in the
islands of the Lesser Antilles, thus enhancing ECNAMP's ability to be
responsive to changing local.feQuiréméﬁts and to adjﬁst reqﬁiféments in

The importénce of pérticiﬁétdry stratégies to all facets of progrém
planning and implementation has been éonéisténtly stressed by ECNAMP
personnel, ECNAMP stratégists reéognize that édmmunities; togethér with
government planners; must be an integral part of the decision making
process for hatd:al resource utilization. Emphasié has been blééed on
the use of local community expértisé; ééséééméﬁts; and sélutiohé to meet
local problems and define local needs. The linking mechanism is a re-
gional networking of indigenous institutions and consultants, fésﬁbﬁding
to community-lével needs in designing and iﬁpleménting program activities
in the small decentralized islands of the Eastern Caribbean (Putney,
1981; Towle, J., 1982).

The change process fundamental to develoﬁméﬁt can perhéps best be
‘accomplished within an organizational framework which acknowledges the
uncertainty associated with the task of develdpment. An aﬁpropriate
response to such a riék4bééfiﬁg environment is a prdéeés of oﬁgoing
creative adaptation. This is the working model of ECNAMP. Ité'fdnding
and exécuting agéhcieé have ﬁétﬁittéd core peréénnel to work within én
environment relatively free of inst{tutional constraints or plan-specific
approaches to resource mahagémeﬁt; Réthéf; an éx?eriential; aétibn:
based; capacity-building progrém style has been encdﬁrégédQ The énsﬁihg
climate of innovation and flexibility has permitted ECNAMP to adapt the
process en route which has been; in effect; ééal enhancing.

' ECNAMP is a catalytic development process for natural resource man-
agement with increasing emphasis on coastal areas. It is not an organi-
zation in and of itself; but it manifests a capacity building framework
which is being "institutionalized” as a learning model by a network of

collaborating prégréﬁ pértiéiﬁéhté in island areas thrbﬁghodt the Eastern



81

Caribbean. It 1is as much a learning pfocess as a doing process and; as.
such; is a unique program; with réplicétion poééibilities; for developing
1sland areas (Towle, J., 1982). ' '

Its most recent publiéatidn; "Guidelines for Intégféted Marine Re-
source Management in the Eastern Céfibbéén;" pr6Videé a useful model de-
monstrating what can be done at the local and regional level by employ-
ing a "participétory" strétégy; limited funds, unlimited patience, and
a willingness to listen to the non-professional resource managérs4—

i.e., the traditional users of the resource. It is recommended reading
and a working handbook for anyone addressing island coastal zones and

marine resource develoﬁment and ﬁéuégement (Geoghegan; 1983).
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5. THE PACIFIC ISLAND REALM: EXAMPLES AND LESSONS

5.1 Regional Overview

Embracing some 64 million square miles and covering nearly one-third of
the earth's surface; the Pacific Ocean is the 1argeét; most préminént
feature of the globe. It also contains the world's largest coilection of
islands~—some "continental;" most "oceanic."” It includes the world's

second and third largest islands (New Guinea and Borneo); the world's two
largest independent érchipélagic states (Indonesia and the Philibpihés)

and perhaps twenty or so island groups encompassing more than a hundred
thousand 1slands, atolls and islets. There are twenty separate smaller
political entities of which ten are independent "developing” island
countries.

If the reader can conceive of a line drawn éléhg the gréét circle
route (the shortest distance) from Japan; eastward across the Pacific
Ocean to central Chile and then back to Australia's south coast; the
wedge—-shaped enclosed area or ”triéhgle" contains néarly all of the is-
land groups of the Pacific; encomﬁassing the islands of Melanésia; Micro-
nesia and Polyneéié; and some five million péople (three~-fifths in New
Guinea). This wedge-shaped Pacific Ocean "island” subregion, even
though only about one-fourth of the larger Pacific Basin, covers a vast
oceanic area nearly 9;600 km (6;000 miles) long measured on the east-west
axis and averaging about 4,800 km (3,000 miles) on the northsouth axis.
For every 500 square miles of ocean there is an average of about one
square mile of island "land.” Under the framework of the emerging
"Exclusive Economic Zone" concept (200-mile-wide extensions to the Eerri—
torial sea bounda:y); land-to-sea area ratios véry widely; with New |
Guinea at.l:lo; Fiji at 1:60; the Cook Islands at 1:3;000 and Kiribati at
1:6,000 (all figures rounded).

Some island groups; like Fiji, are true ;clusters;" while most are
spread out in curvilinear arcs over gréat distances like the Solomons,
the Cook Islands, Tonga and especially Kiribati (the former Gilberts)
which extends over 4,000 km‘(2;400 miles) of ocean space but has only 567
km? (215 square miles) of land area.

In 1979 the Pacific island area received about three percent of the
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world-wlde total of overseas development assistance (concessionary
grants) mainly from Australie; New Zealend; the United Kingddm; France
and the UN. By way of comperison; the Caribbean region received about
five percent and the five island states in the Indian Ocean érea received
two and one-half percent; Donor/reéibieht fuﬁding relationships in the
Pacific vary widely;/some highly dependent on a few bilateral sources

and others with a broader; more multilateral external fﬁnding base.

5.2 Fiji: The Regional Center
Fiji is made up of about 322 islands which are strategically located in
the center of the South Pacific island area. The total land area of Fiji

is 18,272 km? (7,000 square miles). There are two rather large islands,
Viti Levu with 10;429 km? and Vanua Levu with 5;556 kmz; and ninety-five
other inhabitated islands like Taveuni (470 kmz). Apprpxihately 95 per-
cent of the population of Fiji lives on the two main islands of Viti Levu
and Vanua Levu. Population is concentrated in Suva; Latoka; and Nadi
areas of Viti Levu (Figure 9). |

The economy of Fiji is primerily agrarian. Sugar is the primary
export. Tourism in Fijl is second to sugar as a foreign exchange-earning
gsector. Other major exports are gold; copra; fish and coconut oil. The
population of Fiji is abproximetely 635;000; of which forty percent work
in the agriculture sector. Bilateral overseas development assistance to
Fiji in 1980 was 31 million dollars (total overseas develdpﬁeﬁt assis-
tance was 33 million dollars), less than ten percent of total Fijian
goverment expenditures which in 1980 were US$360 million. Accofding to
Hamnett et al. (1981), "Just after independence in 1970, Fiji relied on
the United Kingdom; Australia; and New Zealand for a majority of its
aid. Since that time; Fi1ji has successfully eaptured aid funds.;L[but]
has also built ﬁp‘its own ability to generate developmeﬁt funds inter-
nally.” Fiji1 is therefore less vulnerable to mejdr ehengee in foreign
aid allocations.” Food imports per capita in 1978 were only US$114, and
the government has a fairly elaborate diversification strategy designed
to reduce even this relatively low level of dependency on external food

supplies. The govermment of Fiji, unlike most Caribbean countries, has
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a well developed structure of divisional and local government units.

Fiji is also the site of the régidnélly supported University of the
South Pacific and various other regional programs and projects supported
by international agencies. This centralization of research stands in
contrast to the Caribbean where régiéhél agéncy and service heédﬁuarters
are based in a variéty of plaées (1like Bafbados; Trinidad; Jamaica; St.
Lucia and Guyana).

Fiji has a very professional planning division, which has broducéd
top quality national déVélopméﬁt plénniﬁg document s (Fiji; 1980). 1In the
fourteen years since independeﬁée; it has made sigﬁifiééht prdgréés in
addressing both growth étrétégiés and environmental manégémént issues;
though the format differs from island counterparts outside the Pacific
area. Overall lbng—range plénﬁing objéctivés are desigﬁéd to prombté
self—sufficiency; in part through rural sector and peripherél island
development progféms with the aim of éﬁééﬁfégihg Fijian citizens to
expand primary production and to own and manage domestic and interna-
tional business ventures éérviﬁg domestic needs in order to make Fiji
less dependent on external hepo Fiji's expéndiﬁg iﬁteréét in uéing
coastal and marine resources to ééceiefate this process 1is reviewed in

the following sections.

5.3 Fiji and the Coastal Zone

For many oceanic islands there appears to be a class of marine resources

that are in excess of local subsistence requirements. In most smaller
island countries; it is not clear to what extent it is §rééticél to
exploit these resources in a.ﬁére extensive, intensive, or cdmmerciai way
for local use; for supplying urban areas or for export; without jeopardi-
zing subsistence use levels and encouraging food importé at high costs.

We have taken for our case study in this instance certain proto-
typic examples from the island group of Fiji. There the indigenous popu-
lation's perception of man and his natural resource base takes the form
of an éll-embracing; unifying conéept of ihtérdependenée between humans;
land, and sea. The concept 1s implicit in the Fijian word "vanua"

(whereby it is imposéible to sepéréte‘oﬁt any single cémponent) and forms
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the basis of traditional Fijian resource rights (Baines; 1979). For
Fijians who use and draw subsistence from coastal éreas; the land itself
as well as ad jacent lagoons; coastal reefs and other marine components
are seen as part of an integrétéd whole, inéépéréble from other portions
of village land regardless of boundaries that might artificialiy separaté
marine and terrestrial ecosystems or divide or dééignaté them by such
distinctions as "high—watef mark” or "the beach” or even the "coastline.”
As Baines (1982) has noted; "In Fiji this enlightened perception of
resources persists even in the externally influenced Fijian culture of
today."”

This perception is;'of coﬁrse; at odds with British Admiralty Law
and land title law, imposed upon and common to Fiji for more than a hun-—
dred years. It is possible for privaté individuals and ééfﬁorations to
own some land above the high—wétér mark. It is also poésible; in the
case of traditional or native land above the high-water mark; for it to
below the mean high-water mark and extending seawvard to the island's
qpter—reef edge 1is 1ega11y defined as the prbﬁérty of the nation but is
also subject to a traditionally derived; now codified (under a national
Native Lands Trust Commission) set of ﬁraétiéés based on "communal use
rights,” all of which; in turn; constitutes a rather remarkable; inte-
grated, grass-roots coastal resource management strategy.

It is, in effect; a bottom—up coastal zone management program; to
the extent that it is an internalized eéﬁilibfating prbééss for
ad justing to the carrying capacity of the system. Chénge is absorbgd
or resisted and risk is épféad; by 1imiting use of the marine “"commons"
(which is important to island peoples in the face of seasonal changes,
natural disasters and unpredictable outside influences). It is solidly.
based on locally derived; traditional teéhnongy and on an awareﬁesé of
the limits of the system (Hardin, 1968).

In both the Caribbean and the Pacific, larger as opposed to smaller
islands and espécially 1sland grdﬁﬁé disblay signifiéant differences in
both the perception and the use of coastal resources. For example,

smaller islands or islands with very small shelf areas in the Caribpéan
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and also atoll communities in the Pacific have developéd fairly diverse.
technologies and not inconsiderable skill for going "offshore” to exploit
fish on ad jacent or even distant deep~water outer-reef sldpé areas.
Larger islands or islands with larger coastal shelves, as in the case of
islands on the Virgin Islands plétfdrm or as in the Fijiah casé; have
tended to venture not Quité so far offshore for fiShing bﬁrposes;
Barbados; in the Lesser Antilles; 1s an intéresting case in ﬁoint here
because the Barbadian fiéhérméh; lacking both an extensive shelf and
protecting satellite islets and therefore working in more exposed open
sea area, espééiélly when loaded after fiéhiﬁg; cannot eésily exploit the
shelf areas of the more westerly islands to leeward; juét over the hori-
zon. He has;‘thérefdré; evolved a ééfy ébééiél kind of bdat; quité
different from other Lesser Antillean watercraft, enabling him to fish
in the more exposed waters on the deep shelf off Barbados. |

A different situation has emerged in Fiji. Baines (1982) has noted
that in the case of traditional Fijién ébﬁmﬁnitiés; which have access to
an extensive shelf area; there are "no Fijian names for.the high—qdality
snapper now being fished in Fiji from the deep-water outer-reef slope.”
Fljians simply did not venture into or attempt to harvest fish from the
outer deep-wétéf reef 516pés; for such coastal Villagéfs had access to
inshore marine resources.

Additionally, traditional "territorial” limitations have also de-
fined the particulér areas which ébﬁmﬁnity or village gréups were to
exploit. Such traditionally defined "fishing rights"” areas continue to
be importént in Fiji todéy and are delimited by bbuﬁdaries which gener-
ally are seaward extensions 6f the land boundaries to which a partiéular
group has legal rights (Baines, 1982). This approach is, in modern
terms, a "limited entry system” serving as an internal mechanism to
maintain a suétaiﬁable-yield étrétégf for use.of marine resources.

Any given fishing village might have exclusive rights to use an area
immediately offshore. Its dimensions were determined customarily by his-
torical shifts of power and influence and; to a degree; reflected the
local sequence of villége establishment. A given villagé would also cus-
tomarily possess shared use rights with some limitedfnumber of additional
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villages in other demarcated areas (with séasonal limitations or for an.
occasional "harvest"). Thus, there tended to exist a kind of equilibra-
tion process whereby each villége defined a basic subsistence aréa‘Blgg
several kinds of fall-back, emergency use or seasonal use areas shared
with others that combined the coaétél; légddnal; and offshore ;éef system
in a fairly complex pattern of demarcated use righté; In more recent
times these traditional use rights (in batt because théy have been
nationally codified) have been seen by some as a constraint ﬁpon more
modern kinds of development activity; such as mafinaé; hdtels; or other
eries areas the develobér is réquired to ﬁégotiaté for ény new "use" of
the area. Since use rights are not éﬁétbﬁérily sold but 6hly lééséd; the
end result is an informal permitting system whereby the new user pays a
recurring annual fee which; in tﬁrn; becomes a limiting device on the use
of the resource.

For example; the author learned on a recent site visit to Fi1ji
(1983) of a large tourist operation on the western coast of Viti Levu
which was desirous of using various nearéhoré; uninhabited islets for a
"deserted island beach ékﬁétiéhéé" for its clients (who would be deliv-
ered to the areas by boat). The operation had to "négqtiaté" with the
“controlling™ village for such access. In addition, the tour operators
had to specify intended use patterns and sites; establish néncdﬁfliétihg
schedules;‘énd also pay a "use" fee. Théy could not; théréfofe; treat
the islets as "commons” and knew full well that their activities (and aﬁy
negative environmental impécts) would be monitored by the traditiongl
users. Similar examples have surfaced relative to marine sand mining/
dredging projects which have been required to negotiate a fee-payment
with traditional use~rights holdérs; 225 for the sand (which belongs to
the "crown") but for "diminished fishing 6§poftunities", i.e., presumed
temporary environmental impacts. Even coastal mangroves have come under
these arrangements; for ddrihg diéputes over shoreline reclamation ef-
forts, traditional users (who seasonally harvest crabs, etc., for food
from the mangroves) have bréught éompléihts to the Native Fisheries

Commission, asserting that they had been deprived of a traditional har-
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vesting option and sought to recover the value of that loss. In such
cases, the local litigants have been awarded between $258/acre/year and
$384/acre/year for lost use rights (Baines, 1979).

Such a system of checks and balances reduces the indiécriminate,
irrevocable allocation or destructive use of ény coastal réséu;ce in
favor of a sustained; non-destructive use. It has a "free;" built-in
monitoring system (because the users jdiﬁtly share the réséﬁréé); estab-
lishes a cost for utilization of the "commons,” and represents an inter-
nalized and informal; multiple—use; participatory; sustainéble-yield
coastal resource managémént étrétégy which favors the maintenance of
local subsistence use and national self-reliance, with cost figures at-
tached to commercial exploitétiéﬁ schemes (Hérdin; 1968; Gilles and
Jamtgaard; 1982-1983). Any éttémﬁt to install a highly formalized top—
down "coastal zone manégémeﬁt system" in plaée of or casﬁally superé
imposed upon this preexisting and traditional island systém would
undoubtedly be a mistake. While not évery island has Quite such an
effective, cddified; and workable coastal resource "ménagément" mechanism
already in place as does Fiji, most islands have locally evolved, village
-based; uncodified counterparts (see the Rodhey Bay example in Section
4.1).

Since Fiji emerged as an independent nation in 1970; inéreasiug
attention has been paid to coastal resource development potential. One
result is an expanding and profitable offshore fisheriles focus on the
skipjack tuna. Exploitation of this fishery has, in turn, involved
international development of ;ommerdial joint venture and licensing .
and vertical integration arrangements for new local businesses. Ele-
ments of the new economic étfétegi include the successful develbbment of
local can manufacturing; fish processing; vegétable oil suﬁﬁly; mafketiﬁg
companies; and ship building éntérpriééé; Other eipériments; foéusiﬁg on
the commercial expansion of nearshore artisanal (traditional, small boat,
low—technology; moétly subsistence) fiéhéry.resources have not been
quite so successful.

It is useful to review two prototypic examples of well-meaning
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attempts to "develop” traditionally used coastal fishery resources on a-
commercial basis while still méiﬁtéining an artisanal base. They have
each been analyzed in some detail by Baines; Both prdjeéts were planned
on the premise that artisanal fishermen and their respective villages had
some understanding of the concébt of éﬁfblus prdduétibh and of markéting
for cash. It was assﬁmed that there was a link between the sale of fish
for cash and the possibility of exéhangihg services and cash for a vari-
ety of other goods that would benefit the individual or the village.

A simple two-phase model for commercial development of a coastal
fisheries resource (based on a éinglé offshore insular Villégé unit but
assuming some cooperation between neighboring villages) was designed by
the local Fisheries Division to exploit local reef and lagoon resources.
The effort was to require only shallow draft; small traditional boats and
nylon seine nets. It had been assumed that after the village repaid
initial capital loans; surplus income would be invested in a later phase
for lérger boats and better gééi to enable trolling and possibly pble-
and-line fishing activity outside the reef. The overall scheme required
the government to providé some édditiqﬁal Shibping service for ice trans-
port to be used in outer island fish storage facilities and for the
return trip by sea to the main urban center of Suva (Figure 9). The
only uncertainty in the model was the renéwable-Yield poténtial of the
area to be fished. At the time there were no simple guidelines to assess
the fisheries potential of coral reef and adjacent shallow-water environ-
ments, although this shortcoming has since been remedied (Baines, 1982).

Shortly after the project was launched, technical and climatic Fir—
cumstances introduéed additional uncertainties in the logistical support
side of the endeavor. Engine breakdowns and bad weather prevented some
scheduled ice deliveries and fish collection tribs by the government's
boat, resulting in a general decline of enthuéiasm on the part of the
participating fishermen. But the most signifiééﬁt problem was not tech-
nical but social. The ice delivery and fish pick-up by the inter-island
service boat; when it wbrked; involved a fixed schedule. The fourteen-
day cycle of catching fish; preparing and icing the catch and then load-

ing it for shipment to market imposed a regular concentrated pattern of
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activity which conflicted with other village activities. These behavior
patterns had been more traditionally based on seasonal changes and on
planting and harvesting cycles for both terrestrial food érOps and for
the optimal time required for achieving the best harvest of ma;ine spe-
cies. Most fishermen, accustomed to the normal "feast or famine”

cycles of fishing; limited by both biolégiéal and climatological consid~

erationé; had spread the risk of economic survival over a variety of
additional pursuits. Maintenance of small-scale farming plots was an

important secondary occupation. Villagers found it very difficult, under
seemed so reasonable from the perspeétive of the préjeét plénﬁer in Suva
(Baines, 1982).

Fortunately; the prdject was not abandoned. By shifting to more
apprbpriate fish préceééing téchnidues; ice édpply and shipmént prbblems
were essentially eliminated. Fish was dried and smoked and dried sea
cucumber (beche~de-mer) was added as an exploitable resource, all of
which conld be safely stored until tréné?ort. The solution représeﬁted
an adjustment of the bfdject design to the more traditional, local acti-
vity pattern which had long combined both égriculturé and fisheries.
(Baines, 1982).

A second project in Fiji involved an enterprising effort to encour-
age coastal villagers to exploit beche~de~mer (dried sea cucumber). In
this case the fisheries"project planners determined; in advance, "cls—
tomary” or traditional fiéhing areas of target villages, the availa?ility
of adequate beche-de-mer stocks, the basis of community support for the
project; and the préséhée of the required labor éﬁpply. A sincere and
effective effort was undertaken to train selgéted persons from the vari-
ous target villages as both harvesters and prdééssors to guaréntee a
supply. This strategy also ensured the application of techniques neces-
sary to produce a high-quality dried product that could be stored for
shipment and be acceptable for the export market. The initial effort

a good price in Suva. Villagers were more or less satisfied; élthdugh
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they expressed some unhappiness about the long interval between the
collection and processing work and the cash proéeeds which ultimately
resulted from sales. In time; this unhappineéé resulted in a grédual
waning of éommunity enthuéiéém; and the 6n1§ éltéfnative that §ééméd
acceptable was for the villégers to harvest but not pféceSS béché-de—mer;
even though they would be péid a much lower pfiée for the unbrbéessed

animals. They clearly were more interested in the immediacy of cash
return, and thus the beche-de-mer industry developed through an inter-

mediary (not a villager) who purchased the raw material and then pro-
cessed it for shipment to Suva and ultimate export (Baines, 1982).

However; as harvesting continued and stocks deélihed; fishermen
began looking to the stocks in areas controlled by other villages not
involved in the scheme. The search for additional stocks resulted in an
unfortunate confrontation over fiéhing rights'énd in failure of the pro-—
ject because the carrying capacity of the target area had been exceeded.
. This outcome suggests that fiéhiﬁg fighté for domestic cbnsﬁmptibn are not
eagily merged with commercial exploitation of the resource for éxﬁért;
As Baines concludes, "...successful coastal resource development projects
require that the chosen technology be consistent with the social organ-—
ization of the commmities involved in its application" (Baines, 1982).

Promising and effective new strategies for éméll island coastal
resource develobﬁent are ﬁéséible; but bnlj 1f environmental perceﬁtiéns
of coastal communities are better identified and appreéiéted; and local
understanding of the ééoéiétéﬁ and its ﬁénégéméﬁt rédﬁiréménts can some-
how be tapped. Central plénners; and external devélébméht changé égeﬁté
need to be reépdnsive to this information source and imaginativé enough
to incorporate such data into economic and devélopmént models for small
island areas. Anything less than this will;.if the island éxpérience is
any guide to the future; diminish the resource base, encoﬁragé island
user conflicts and new dependencies for the island; and subvert future
attempts to develop more self-reliant, national coastal resource use,
management plans and practices.

If small coastal resource development projects réduire midstream
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re-design (based on feedback from the pérticipants); then IArger schemes
are even more at risk if they are not éufficiently flexible to make such
ad justments. Current international and bilateral develbpment project
design formats--at least for island areas-—are more often inapprOpriately
structured and rarely permit truly flexible readjustment of program
elements, and objectives in response to changing circumstances. As a
result, in the 1arger search for éffective; workable "lévérage" pointé to
provide for basic needs, many projects brought to islands from the out-
side fail to establish and put in plééé an institutionalized living
mechanism (people, structures, and technology) for growth that enhances
national or insular self—suffiéiency; reduces dependenéy; minimizes
vulnerability; and is econbniuélly viable. This problem is endemic to
islands; the view from inside (1odking out) bears little resemblance to
the view from outside looking in. Bridging this ébnueptuél gap has
nothing to do with funding levels or more foréign aid--it is éolély a
question of how to address technical nééiéténéé for and to island areas
in a more constructive; creative;‘and appropriate wéy; one that is
sensitive to unexuécted events and to the island's réquirements for
self-reliance and survival, not as a microstate but as an island system.

There is a difference.

5.4 Center-Periphery Questions (The UNESCO/MAB Fiji Project)
Between 1972 and 1980 Fiji and small satellite islands to the east of

Viti Levu and Vanua Levu; particularly the Lau group; became a kind of
test site for what may be the most significant detailed and instructive
study carried forward in the last several decades on man/environment
relationships in island areas. The study comes to grips with 1sland
carrying capacity; small island dependency; productivity; and vulner—
ability, and related development options for insular areas.

In 1972, the UNESCO Program on Man and the Biosphere (MAB) launched
a special study project-bn "the eéology and the rational use of island
ecosystems.” Humans were the focal bbint df-thé study; with an emphasis
on the problems of island populatibné within their envirdnmental context.

The island ecosystem project was to offer exceptional opportunity to
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study; under relativély controlled édnditiéns; the entire épeétrum of
ecological, economic and social faétoré‘inflﬁeﬁéihg man's félétidnship
with the biosphere. 1Its 6bjéctivés were to pursue three themes: (1)
management of environmental resources by island bdéulétibﬁé; (2) impact
of external forces on islands and (3) impact of alien plants and animals
on island ecosytems. _

The study assumed that island eéosystems; because of their small
size and isolation; were intrinéiéally sﬁséeptible to environmental
degradation resulting from external influences, and that islands would
also "provide unusually favorable conditions for scientists to study
ecological, social and cultural models of human cérrying capacityL"
Additionally; althéﬁgh ambng 1slands there is tremendous vériability
(which offers opportunity for compérativé studies), the program designers
also assumed that “islands constitute discrete units of manageable size
in which scientific measurement might be facilitated” (UNESCO/MAB,
1973).

| As a working hypochesis; the projéct sbﬁght to explore the éonceﬁt
of carrying capacity of various tjpés of islands albhg a continuum of
subsistence-based, self-sufficient island éystems and more developed
1slands which had lost their internal éapécity to prevent or control
envirommental degradation.

It was also presumed that research work on the less déveloped ig=-
lands would (in a kind of brééérvétiéﬁiét mode) look to strategies for
maintaining traditional forms of étébility; In the case of islands
already subétantially intégrated into wider economic and technical sy—
steﬁs, research emphasis would be placed on remedial strétegiés for emer-

gent environmental prdblémé caused b& 6vef4p6pﬁ1atioﬁ; unbalanced land

use, misuse of resources and the negative impacts of tourism (UNESCO/MAB;
1974).

As part of 1its overall world-wide strategy; the UNESCO/MAB planning
group began to search for an island test site in which to examine man/
enﬁironment equilibria. Outlying islands in the Pacific area were con-
sidered to be good examples of a situation common to many tropical is-

lands: mono-cultural use of land for ékpért éfdbs; subsistence food



production, and inter-island exchangé of broduée (taking advantage of
ecological diversity) between priméry and seééndéry isléﬁd éféés;-in
combination with the use of coastal marine and reef resources. It was
assumed at the time that mény island areas and ﬁarticularly thg periph-
eral 1slands of largér island gfdubs vere experiéhéing a pfoééés of
disintegration of the normal network or flow of métériélé; goods and
people. At the same time they also remained marginél to national
growth centers. As a reéult; péripheral 1slands were incréésingly
under-utilized and under-poPﬁléted, while the "core” island areas were
experiencing urbanization and ldéing their former Sélf4éuffi¢iency in
food production. As urban core islands were gréwihg and in a sense
becoming more centralized and marginal to external systems (because of
their openness); the outer islands or peripheral areas were iﬁéréééingly
more vulnerable; débéndéﬁt and less diversified. Oﬁtlyiﬁg areas wére;
therefore, less able to contribute to ahy national étrétégy for self-
reliance and internally based economic development.

With the financial assistance of the United Nations Fund for Popﬁ4
lation Activities, the UNESCO/MAB program in 1973 designed and mounted
a pilot research project with field studies to be undertaken principally
in the small eastern island groﬁp of Fiji; concentrating on the systéms
relationships among (a) human ﬁdpulét;dh dynéﬁiés; (b) the use of natural
resources from a set of previously interlinked ecosjétems (mériﬁé; coas-
tal and terrestrial) and (c) the function of the outer islands in relation
to national and global economic devélopment structures. This multidis-
ciplinary project was héaded‘by‘Dr.'Héfbld Brookfield, a géogfapher’pf4
filiated with the University of Melbourne in Australia and later the
University of West Indies in Barbados. Topical areas covered in the
subsequent research effort were reef systems;‘soil and vegetatidn; land
use and land holding, nutrition, work input, demographic considerations,
migration and the larger question of center-ﬁériphery relationships.
More complex Questiéns of island éértying capécity; vﬁlﬁérability; depen—-
dency; and development planning were also considered. During the course
of the project the ihterdiscipliﬁér& study team also become very much
emmeshed in Fijian efforts to design improved ldng-rangé development
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strategies for Fiji andAin a search for development guidelines appropri-
ate to the Fijian insular system (diCastri and Glaser, 1979).

The MAB Fiji project was far too Cbmpléx and its broduéts too ex-
tensive to adequately summarize or even review here. The seven‘vdlumes
of documentation constitute perhaps the best available énélysié of what
‘makes islands systems "tick” (MAB, 1977, and Brookfield, 1977, 1978a,
1978b, 1979, 1980). It is instructive to note what happened in Fiji for
it is a microcosm of whét happéné generally to oééanig island systems.

Until the twentieth century; eéolégicél vériéty in the outer is-
lands of Fiji gave rise to épééialiéed; localized produétidh which supé
ported an active, although informal; system of direct inter-island trade.
Some exchange of goodé ékténdéd to ﬁééfhy islands in Tdhgé outside of the
boundaries of Fiji. With development in the core or center (esseﬁtiélly
Suva on Viti Levu), there was a éhéngé in the terms of the relatibnshiﬁ
between the center of Fiji and the vefy productive and diverse satellite
island areas. As the center of the Fiji island éyétem énlarged; the
smaller outer island systems were absorbed into the structure and frame-
work determined by the center. As a fééﬁlt; the outer island groﬁp

- tended to lose its own diversity; produétivity and indepéﬁdeﬁée of judg—
ment as to what and when to produce in order to survive.

Adjustments to the needs of the larger system diminished the éapa—
city of the outer island gfddp to serve the 1érgér task of national self-

reliance and self-sufficiency. In Fiji's caée; the outer or eastern-
most islands are increasingly marginal to and dependent upon the central-
ized decision making and resource use systems; which continue to be
mono-cultural and export otiénted and over which they have little control.

Brookfield's own retrospective overview of the Fiji préjeét is in-
structive (1980); He was pérhéﬁé tﬁe first to éuggest; based on field
work in Fiji; that despite the good intentions of the UNESCO/MAB prbgram

the research study had éﬁggéétéd "the need for a new intégrating paré-
digm, in which the relative roles of the social and natural science
contributions might be clarified within a unified framework."

Brookfield was concerned as early as 1972 with the MAB program

notionbthat the "rational use of island ecosistéﬁs" could be defined
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because this involved a behavioral assﬁmption regarding the existence of
"rational ecological man."” Who was to define what was "rational”? It
ignored the fact that an islander's own ﬁerééption and set of values did
not necessarily seem to find anj clear plééé within the framework (i.e.;
that there were differing versions of rétidhality). Fﬁfthérmdié; even
at the outset of the project; Brookfield éxpteSéed some concern about the
conception of islands as "laboratories” for the stﬁdy of popﬁlatioh/en—
vironment relétions and about the ééédﬁbtibn that a high degree of clo~-
sure existed in island/environment systems which made them useful 6bjeété
of study. "This aésdmptibﬁ;" ééébrdihg to Brbékfiéld; "is not tenable
for the majority of the world's island communities and is not ﬁénéble for
made.” Colonial and mercantile expansion had subsumed prévioﬁsly inde-
pendent systems within larger hierarchical syétéﬁs of éﬁétiél ihtegfa4
tion, to the detriment of both (Brookfield, 1980).

The Fiji cérryiﬁg éépécitj pféjéét bégén when the entire MAB progrém
philosophy was shifting. By 1974 a majof Stﬁmbliﬁg block wae removed by
introduction of the ébnéept of "the human use éjéteﬁ" as defined in a
UNESCO/MAB (1974) document. The perspective of MAB shifted in less than
a year to incorporate a new kind of social science dimension into its
approach; one which defined the human use system as "organizations
through and by which resources are méhéged; Théy vary in size and compd—
sition from the household or village to the nation state or multinational
corporation. In their spatial expression they are rarely, if ever, con-
gruent with ecosystems"” (UNESCO/MAB, 1974).

In Brookfield's épihioﬁ; the iﬁﬁdrtéﬁée of the éoncept of "human
use systems” lay in freeing the Man and the Biosﬁhere Program from its
original insistence on the ééﬁéept df man within the écosystem. He
notes somewhat plﬁintively; however; that as the MAB prbgrém,régafdiﬁg
islands has evélved; human use éysteﬁé (élthbﬁgh éckﬁéwlédgéd after 1974)
have generally been examined separately from the natural ecosystems
which they mﬁnage and exblbit; and the prdblem of integration has not yet
been resolved. His project in Fiji is one of the few MAB initiatives
that has avoided this problem.
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A few of Brookfield's conclusions drawn from the empirical field
work of interdisciplinary research teams in Eastern Fiji deserve a
brief summary here. They bear directly on the desigh of effective and
appropriate development intervention for island coastal eéésystems and
resources. When the project was conceived by the UNESCO/MAB task force
in 1974, the basic concern in man/environment interactions focused on
growth implications and the iﬁpécts of the increasing scale and volume
of human activity. Enlargements in the structure of human use and
of smaller systems as effective wbrking sub-systems of the new éhlarged
structures. Life would go on as before with the addition of a few new
rules. For example; an island government could quite logically deéign
external model; which would simply incérporété more tféditiohél;
smaller human use systems and structures without injurious change.

At the same time; the central hiérarchy of human use systems would
expand its sphere of influence. The planning and decision making pro-
cesses for those more universal (centrally perceived); more critical
resource management 1ssues would provide the controls to improve or
guarantee the quality of life. This would prdtect the environment and
optimize coastal resource allocation and use. The evidence from the
Fiji field work; howevet; suggested that this assumption simply was not
true.

The historical process of change for Fiji's peripheral islands
was not trénsﬁctidnal; but rather transformational. Smaller human use
systems on the periphery were not simply subsumed or affected in a be-
nign fashion; they were structurally transformed by the transition pro-
cess into someth;ng else. A lessening of resource use differentiation
other variables it had traditibnally ménagéd éﬁééeséfulli were the re-
sults. This loss of mahagément capacity and diminished differentiation
of use appeared to be a greater problem on the peripheral/marginal areas
than it was in the pépﬁlétéd core areas which were preéﬁmably more
stressed. For these reasons, among others; Brookfield concluded (1980)
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that one had to reject any notion that small islands, as man/environment
systems; were microcosms of conditions in the world or continents ggﬂg
whole. They were; howevér; re@resentativé of those pafté of the world
that have been rendered périphéfél b& ébétiél étfﬁétufing forces within
the larger world system. ‘

In other words; islands are réﬁresentative of peripheral regions
of Third World countries that are themselves peripheral within the
international system. Brookfield is positing the outline of a peripheral
or marginal systéms paradigﬁ to édbﬁléﬁéﬁt or réplaée the island eco-
system paradigm (see Section 7). '

In the Fiji case; as local peripheral human use systems were ab-
sorbed and transformed by lérgér éjstems in the proééss of déveloﬁment;
local decision making structures were "transformed” into a kind of
"client” status within larger decision making structures. The division
of labor ended up being reallocated from the éehter; viewed in terms of
the demands of the larger absorbing system. The interdependence of the
smaller, diverse "satellite” 1glands’ collectively self-reliant economies
were essentially déstré&éd and féplééed bi dépéndéhce on the center and
the world system which lies beyond it. The consequence was that the fine
mesh of "rational” resource allocation that had evolved out of the man/
environment relatioﬁéhip in the péripheral islands wés; in efféét;
removed . .

The result is not; as noted earlier; a simble transactional prd-
cess of "change by consensus,” but involves a "transformation” process
for the social; economié; and resource management syéteﬁé in tﬁe out-
island areas. Thérefdré; én§ a priori presﬁmption that the center fs
more "rational” than the periphery in its resource allocation strategies
and priorities is; at beét; riéky; All too ogteﬁ; technical assistance

strategies do exactly this.
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5.5 The CCOP/SOPAC Regional Coastal Zone Strategy for Islands

The Committee for Coordination of Joint Pfcspecting for Mineral Resources
in South Pacific Offshore Areas (CCOP/SOPAC) is an intérgovernmental
body established under the sﬁohsdféhip of the United Nations Eéonomic
and Social Commission for Asia and the Pacific (ESCAP). Its mission is
to develop and promote invéstigétibﬁ of the m;ﬁéral poténtial (including
petroleum) of shelves; platfotms and the ocean floor in the South
Pacific Ocean. The presént Cdmmittee; éémprising ten island mémberé; had
its origins in various planning sessions carried forward by ESCAP's
predecessor and others in late 1970 and early 1971. Considerable inter—
est had been expressed in the petroledm potentiél of the submerged shelf
areas of South Pacific islands after the 1968 discovery of seepages of
crude oil in the Kingdom of Tongé. Increasing attention was paid to the
possibility of finding economic deposits of bothvpétroleum and detrital
heavy minerals (placers) in the beach and nearshore areas of several
island countries. This coincided with riéihg interest in ?rospééts of
mining manganese nodules from the Pacific Ocean floor for their métall_c
content. The inaﬁgural session of CCOP/SOPAC was held in Suva; Fiji; in
1972; and annual méétings have been held in various member countries
since that date.

In 1974; the United Nations Development Program (UNDP) commenced
support of various plénniﬁg and 6pérétiénal phaéés of the CCOP/SOPAC
regional program. In 1979 the terms of reference for the overall projeét
were expanded to include additional inshore "coastal” activities and
marine studies. Since that date, CCOP/SOPAC has responded to inéfééséd
requests from member countries for "inshore” baseline studies and tech-
nical assistance dealing with seabed sand dredgihg; sewage outfall sit-
1ng; beach erosion and other coastal marine pFoblems (Table 4). The
primary objective‘of the ancillary "inshore" program was to obtain and
make available to bléﬁhérs and engineers the environmental baseline data
needed to determine design criteria for ongoing or proposed development
activities in the coastal areas of member countries. A secondary ob-
jective was to encourage the development of a small group of trained

nationals capable of cérrying out iﬁvéstigétions; baseline measurements
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and similar activities in the inshore marine environment with minimal
outside assistance. The overall inshore prdgram has been desigﬁed to .
address these two priorities and to be respénéive to the marine resource
develoﬁment initiatives of the member countries.

Carried forward since 1979 within the lérget framework of-the ESCAP/
UNDP offshore mineral proépecting project; CCOP/SOPAC's inshore brogrém
has been extremely successful. Impleméntétion has proceéded on a modest
scale amid the press of previously scheduled; larger scale offshore and
nearshore geophysical and géélbgiéél ﬁfdgfém elements. The ekpénsidn of
the project's original terms of reference in 1979 to include nearshore
studies; training; and technical assistance was motivated by growing
awareness of the need to provide South Pacific island goverﬁménté with
access to the technical expértiéé and data base. This information was
required by their planners and decision makers who were; on the one
hand, involved in the dé#éléﬁméht of coastal reédﬁrces; bﬁt; on the
other, sought to avoid adverse environmental impacts fesulting from
their decisions and actions. It was a well conceived strategy to reduce
local risks and costs by improving project and facilities design and
siting; while utiliiing local raw materials extracted from the: coastal
zone and incorporating at the same time a local skills tréining and data
base building program comﬁdneﬁt;

The CCOP/SOPAC inshore coastal resource program to date eﬁéohpasses
major efforts in Fiji; Western Saﬁba; Tonga; the Cook Islands; New Gui-
nea, the Solomons, Vanuatu and Kiribati. Additionally; a series of
prototypic inéhdre/nearshdré_tréiﬁiﬁg workshoﬁs have been héla in éoéber—
ation with the Uhiversity of the South Pacific (Institute of Mérine.
Resources), the United Nations Univgréity and the University of Hawail
(Intérnational Sea Grant Pfdgfém);

The inshore program is compatible with CbOP/SOPAC's basic mission of
supporting marine geoﬁhysiéél and géblogiéél éurvéjs and data analyses
and marine mineral prospecting; It responds in a timely and relevant
fashion to member country requééts for practical, short-term technical
assistance for inshore marine.resource development projééts; for baseline

data, and for site surveys; Further, it makes cost-effective use of com~
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plex scientific equipment acquired by the pfojeét for ééoteric; long
term, less visible offshore seabed hydrograbhié; oéeénographic; and
geophysical investigations.

It also incorporates a reinforcing combination of (a) practical
short-term training on site; (b) extended, paraprofe531onal attach—
ment training at Suva progect headquarters and on various
survey vessels; (c) problem—focused, short-term workshop tréining; and
(d) formal, thematically focﬁéed; earth sclence courses offered by the
University of the South Pacific.

Taken together, these four training elements of the CCOP/SOPAC
inshore program constitute an effective "marine literacy"” strategy for
younger technicians from member island countries confronted with an
unfamiliar nearshore and deep-water enviromment. The CCOP/SOPAC inshore
initiative is a practical and tégidhal marine resource develbpmént and
coastal zone management program in embfyo. As such it édjﬁsts its .
participatory strategy to reflect édﬁntry difféfehcéé; local pfibri—
ties, available skills and institutions. It is ﬁroblem—érieﬁted and
seeks to use and impfévé éxiétingAhﬁmén and ins;itutional resources
currently engaged; although often inexpertly; in the marine resource
development broééés; The pfogrém has dévélbpéd and maintéiﬁé an effec-
tive network of active in-country participants and advisors which prd—
vides informational feedback loops and enhances a twaWéy flow of opera-

tional and technical data and counsel critical to the success of the
overall program (the CCOP/SOPAC telex network linking the participants
is an importaﬁt technical elémént; Bﬁt the "network"” prdéess is only
facilitated by; not dependent upon; the telex system). )

There are some lessons to be learned from the CCOP/SOPAC experience.
Without a cadre of bottom and mid-level technicians in each island
country who are reasonably skilled in and conversant with the sampling,
numeration and mapping pidceééés used in marine inshore areas, na-
tional or regional envirommental management programs for islands are at
risk; if not scheduled to fail. A cadre of skilled pafa-scientists is a
sine qua non of effective inshore project design; impact mitigatib‘n;
monitoring; and evaluation. The ECNAMP project (Section 4.3) in thg
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Caribbean addresses this problem to a degree. The CCOP/SOPAC training .
program in the Pacifié; as dééigﬁéd and imbléménted; is even more re-
sponsive to this requirement. The existing technical skills training
curriculum for island éountry nationals is on tatgét; Tréining is of-
ferred in bathymetry; cartography; field meéédréméhts; poéitioﬁ fixing;
seabed and sub-seabed seismic pfofiling; side scan sonar maﬁbing; ﬁre¥
cious coral stock sﬁrvéjé; current measurements (by dye; drbgﬁé and meter
methods); water quality indicétbré; éédiménts; and data reéofding; reduc-
tion and reporting techniques.

The CCOP/SOPAC approach, like that of ECNAMP in the Caribbean, has
been successful and cost-effective for a Variety of reasons. It is flex-
ible, openrended; not too highly strﬁétﬁred; relies ﬁriﬁéib&lly on exist-
ing in-country perséné and inétitﬁtidné; and maintains a closely édupled
network (ho;izbntal and vertical) of users and éédﬁéfétihg local agen-
cies and institutions. It also has de#élépéd a méﬁégeﬁeﬁt information
system; along with good communication liﬁkagés; Islands pértiéipété in
establishing priorities, levels of effort, and, to a degree, levels of
precision. These islands are pértneré; not targété;

Both ECNAMP and CCOP/SOPAC make use of regioﬁél universit?Qbased
persons with expertise (but not so much the institutions themselves
which have a different agenda and more rigid calendars). Both eﬁﬁhééize
function rather than fdrm; service rather than étruétﬁré; bdilding skills
rather than academic credits; and the ldhg as oppoéed to the short
term. Mr. Cruz Matos, head of CCOP/SOPAC, and Mr. Allen Putney, princi-
simply, understand islands bétter than most and have therefore beén.éble
to develop workable pfdgféms (whiéh:ére both ptégmatié and non-formal)

for expanding local capacities to utilize and ménége coastal resources.
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6. TECHNICAL CONSIDERATIONS
6.1 Island Vulnerability: The Search for a Model
6.1.1 An Overview

Both natural and social scientists tend to agree on one important

characteristic of islands: their vulnérability to interference from
outside. Ironically; oceanic islands are increasingly vulnerable due to
their very isolation. In the past; this characteristic inhibited de-
velopment; now; however; remoteness is lérgely immaterial because. of the
revolution in transportatidn and communications. The barrier of remote-
ness has been overcome by factors far removed from the shores of the
islands themselves —- factors that set dp whblly ﬁﬁanticipéted technolog-
ical encounters. Remoteness no longer guarantees freedom from pbllution,
offshore oil spills; ihébﬁrdbri&té coastal éréhiteéturé; tourism, ocean
dumping of chemical wastes; or the destruction of habitats and indigenous
species (some endemic) by introduced exotic species. All have affected
oceanic islands in recent years;

The anomaly of the islénd situation is twofold. On the one hand,
increasing numbers of continentals fegérd islands as both 1dyllic sites
for vacation experiences and as superior sites for offshore banking
centers, free pdrts; and épecialiééd industries (some séekihg to éscépe
formal environmental controls). On the other hand, they often expect
islanders to develop their resources to service these demands inde-
finitely; yet with no loss of the uniﬁue character of the insular situa-
tion.

Additionally; isolation; circumscribed space; and other environmen-
tal factors affécting 1slands have resulted in épecialiééd biotic agd'
human communities. The indigenous life forms of an oceanic island tend
to be less tolerant of éhéngeé in environmental conditions than those on
the margins of continents (Wood and Johannes;.1975). Man's intrusion on
some oceanic 1slands has been péfméﬁeﬁt17 devaététing to frégilé; long-
term, evolutionary interdependencies (Carlquist; I965; 1972, Wace; 1978;
Gotman; 1979; Mueller-Dombois; 1973). Obvioﬁsly; intensive and sophisg-
ticated scientific research is indispensible for understanding the dimen-

sions of the problem. But as Fosbérg noted twenty years ago:
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It is clear enough that the arrival of man has invari-
ably increased, to some extent, the degree of instability
in these systems. With the advent of modern man this in-
crease has frequently assumed catastrophic proportions.
The losses in organic diversity, soil development, water
retention capacity, and biotic community organization
all amount to an increase in entropy; and in cases of
extreme degradation this increase has brought about a
high entropy level, It is suggested that this is bad
from any conceivable viewpoint.

One objective of the UNESCO Man and the Biosphere Program; launched
in 1973; was to assess the vulnerability of islands to exotic species
introduction. Another objective was to explore cultural; SOéial, and
technological introductions as well, for these raise dépendehcy levels.
It was hypothesized that most inhabitéd islands lie somewhere on a
continuum between two extremes. At one éhd; the least vulnerable are
those islands where external agents have had little impact on formerly
closed, self-equilibrating, self-snfficient systems. At the other end
of the continuum are islands with institutionalized opénnesé; S0 heévily
affected by the impact of the outside world that the island system has
lost its internal caﬁacity to managé the environment; ﬁreveﬁt decéy and
satisfy requirements for fébd; wéter; sheltér; and other basic needs. As
a result, such islands have a high degree of vulnerability and depen-
dency;

It was assumed at the time that the island microcosm could model
both man's destruction of his own habitat and his success or failure in
achieving a steady-state adaétation to modified habitats. The microcosm
model would reflect his leérning tbrlivé with the probléms he had cre-
ated, thereby reducing his vulnerability over time. But the poéitive
(reinforcing) feedback loop from initial vulnerability to openness to
new dependencies back to increased vulnerability is difficult to control
in the face of new kinds of dhéntiéipated external and internal driving
variables or factors. For example; in some cases; islands have been
catapulted; figuratively épeékirig; into the te‘chnolégical world of the

twentieth century within a decade or two. The environmental, cultural,
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and economic impacts of these changes have been severe. The experiences
of these islands (with "high¥té¢h" sewagé treatment éystems; desaliniza-
tion plants; agro-business enterprises; mining technoiogies; high-rise
hotel structures, jet airports; and péétiéideé) serve as harbingefs of
what other developing islands méy ékbéét in the future. -

The seriousness of the "tééhnbldgiéél encounter” is reflected in
widespread changes in uses of coastal land and in concomitant environ-
mental stresses and incoﬁpétibilitiés that the new activities create.
Exploring and drilling for 0il and natural gas; tourism; and offshore
dredging are eSpecially hbtewérthy in this régard because of their 504
tentially pervasive impacts on coastal areas,.théir ﬁreéumed economic
they are being pursued at present.

St. Thomas in the U.S. Virgin Islands; with 50;000 persohs on 28
square miles (1;786 persons/square mile) serves as a useful case. It
is an oceanic island that has relied on tééhndldgy and éééebted depen4
dency status to overcome traditional barriers to development due to
resource scarcity.. Because of its mountainous térrain; bddr soil and
unreliable rainfall, more and more food for its burgeoning resident
population must be iﬁpértéd; Fﬁfthéfﬁdfé; fresh water, also scarce, must
either be imported by tanker or manufactured in cdstly desalinization
plants. Owing to the éééféity of construction éggrégéte, sand must be
imported and dredged from inshore areas, often with adverse effects.
Finally, because flat, dévélépéblé land itself is in short supply; it is
"created” by dredge—and-fill_operationé along the coast; disrﬁﬁting
fisheries; démagiﬁg réefs; and dégfading the quélity of inshore watgr
(Frankenhoff, 1974; McElroy and Albuquerque, 1983).

An insidious aspect of the éxégeﬁbﬁs of f~island influence factor is
the global-development phenomenon itself. Deéiéions that can affect an
island and its coastal zone may be made thousands of miles éwéy; for
example, in the boardrooms of multinational corporations. The tourism
industry provides a good exaﬁple: cérporéte hotel interests; interna-
tional airlines, cruise ship lines, travel agents; the publishing indus-

try, banks, metropolitan newspapers and television advertisements, and
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even direct mail outletswhave immense power to create tourism "booms" for
islands. In many cases, the insular areas which experiénce the full im-
pact of this development may not themselves be the chosen target islands.
Rather, they may be swept élbﬁg in a devéldpméﬁt %hrﬁét aimed at a sister
island, a neighboring archipelégo; or even a broad oéeanié régioh; With-
out advance notice and in the absence of coﬁtiﬁgéhcy planning; the wvul-
nerability of adjacent islands is exacerbated. In many céses; the pace
of change 1is incomprehenéible and 66érwhélﬁingL

This secondary transfer or "wake-effect" 1s most easily demonstrated
by the impact that the growth frenzy of the 1960's and 1970's in the U.S.
Virgin Islands had on the neighboring British Virgin Islands and on even
more distant islands in the Eastern Caribbean (Jéékééh; 1981; Howell and
Towle, 1976; Towle, Howell, and Rainey, 1976). The advent of regular
international jét air service between the United States; Australia and
New Zealand has had signifiéant réperéuésiéns on South Pacific island
stop-over/refueling pointé'suéh as Rarétdﬁgé in the Cook Islands, Viti

Levu in Fiji, and even Pago Pago in American Samoa.

6.1.2 Indexing Insular Vulnerability

It has been suggésted that a rénking é&étéﬁ for Vﬁlnerébility; reflééting
an island's position on a undeveloped/degradation/dependency continuum,
would provide a useful reference point. Such a ranking system could
benefit both development assistance planning by "outsiders” and design

of national self-sufficiency strategies from "inside.” However, there
are different sources, kinds, and levels of "vulnerability.” For con-
venience; these are apﬁroaéhéd here within three értificélly separaféd-
categories or groups: the environmeptal system; the human syétém; and
the economic system. Each will be summarized separately.

First, the basic island eéosysteﬁ and its intrinsic environmental
characteriétiéé and ésébéiatéd ééblégiéél vulnerabilities must be con~
sidered. Despite numerous prior attempts to claésify ;hesé environmental
characteristics (see Section 3 above), no vulnerability ranking index
has been attempted as a component of other clasqifiéation efforts by
sclentists (Déuglas; 1969; Pierre Gourou in Fosberg; 1963; UNCTAD, 1974).
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However, the recent, subregional ecosystem assessment efforts of Putney .
(1982) in the Caribbean and Dahl (1980) in the Pacific are useful proto-
types. In concert with UNEP'é country envirommental profiles, IUCN/WWF's
World Conservation Strategy; and the rather extensive literature base on
insular flora and fauha; the subregional assessments are éuffiéient to
permit formulation of a_vulnérébility ranking SYStem for island eco-
systems. /

Secondly; there is an insular "human system” (societal) vulnerabil-
ity factor which may be uniQué to island miérbéoéﬁé;‘ With few éxééb¥
tions, societal vulnerability has only recently beén the sﬁbjeét of pré¥
liminary investigations (Rappaport in Fosberg, 1963; Brookfield, 1977-
1980; UNESCO/MAB, 1974; MAB, 1977; and Stinner et al., 1982). An index-
ing/ranking systém for this aspéct of iélénd syétem vulnerability is a
long way off as the social scientists have léggéd behind their natural
science counterparts in bﬁilding a genérié island s?étém data base.

Thirdly, there is the matter of insular economic vulnerability, by
far the most dynamic and least subtle of the three. This more quantifi-
" able factor is Quite poééibly the most impdftéht in the short run because
it is the most amenable to modification from inside thrbugh domestic

national developﬁént pléﬁﬁing and pbliéy reorientation.

6.1.3 The "Unbalanced Books” Model: Islands At Risk

One clue to economic vdlnéfability is the level of island depeﬁdency
induced by external driving variables such as multinational initiatives;
bilateral and multilateral féréign éid; satellite communications anq
international energy and commédity pricing'prdgrams; Numerous studies
have been éompleted on the ééoﬁémié,depeﬁdéhéy characteristics of smaller
island systems. Some focus on commodity trade and exports (UNCTAD, 1974
and Dommen; 1980a and 1983); some on préduétisn; divérsity; and environ-
mental limits (for internal or external trade) (Brookfield, 1977-1980);
and still others on the 6pénnéss of island economies (McElroy; 1978b and
1983). In 1981; Michael Hamnett and three colleagués of the East-West
Center's Pacific ISlénd'Dévelbpﬁént Pfdgfém in Hawaii put togethér an

effective ranking strategy to establish an index of 1sland economic
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vulnerability. Based on a sample of fourteen Pacific 1sland countries
and territories; the model prdvideé a framework and éimblé formula to
assess six separate indicators of economic vulnerébility (or per contra;
resiliency). In short; the model pfévidéé a format for éétabl@shing a
composite island vulnerability index and fénking number. A summary of
the results was recently publiéhéd bj the East-West Center (Hamnett

et al., 1981).

Hamnett and his colleagues observed that, although numerous oceanic
island areas had achieved ﬁélitiéél ihdépéﬁdénée in the past tweﬁty yeéfé
(nine in the Pacific and eight in the Caribbean), all remained econom-
ically dependent on external éépitél; édﬁﬁbdity expdrt ﬁéfketé; and out-
side sources of COStly ehergy and dévélbﬁmeht assistance. This depeﬁden4
cy persisted despite efforts to achieve a feébéétéblé measure of economic
self-reliance. Some appeared more successful than 6thers; and strategies
varied. For example; the head of Papua New Guinea's National Emérgenéy
Service'declined a million dollars in fbreigﬁ aid disaster relief funds
in 1981; offered by the United Nations. This decision was based on the
grounds that such outside aid might make the recipiénté; and the
Melanesian nation itself, too débéndéht on outsiders in the future.

By way of contrast; in 1979 only about four peréent of the revenues
of the Trust Territory of the Pacific Islands were generéted by economic
activity within the territory; The 100 million dollars (U.S.) béing
provided to Micronesia éﬁggésté an index of éﬁéfgihg; irreversible de-
pendency. Western Samoa; which obtained neérly half of its foreign
assistance from various mdltilétéfél'ébﬁrééé; méy be slightly betteq of £
and less vulnerable to the vicissitudes of outside policy changes.

Surely there was a way to assemble a useful "picture” of dependency
levels and types, based on this kind of infdrpétibh;

It was assumed by the Hamnett team (1981) that six majdr constraints
contributed to the economic dependenée and vﬁlnerébility of island na-
tions and territories in the Pacific basin:

® the need for some states; still not fully independent;
to geér their economies to the needs of a colonial

power rather than their own needs
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® the strain ofAErying to internally finance extensive
government programs

the high cost of energy coupled with the region's
almost completé dépéndeﬁée on impdrtéd fuels

an ovérreliance on imﬁdfted food éﬁpﬁlieé

a lack of diversity in exports

an overdependence on foreign aid.

Using only readily available, standard statistical data and informa—
then converted these six constraints into the six éub—ééﬁﬁbhehts of an
economic vulnerability index, namely, (1) foreign aid dependency, (2)
diversity of exports, (3) food substitutability (could the island feed
itself if it had to), (4) dependency upon imported fuel, (5) fiscal integ-
and (6) political constraints (typés of external ties éffeétihg internal
decision making). Véfy éiﬁﬁlé; hand-calculation formulas were émpléyéd
to generate the six indices. The indices were then combined into a
composite index of economic leﬁéfébility; ghown in Table 5.

The last three entries in the table suggest that standard U.S.
domestic policies for its island territories may have préduéed some
adverse effects. They further suggest that current U.S. technical
assistance strategles for non-domestic developing islands may need re-

ad justment to ensure that increased local self-reliance is a tafgeted

-

funds to offshore island areas to address develoﬁment prdblems 1s

not a finalASolutidﬁ as it may ﬁhihqéhtiéhéll& géhéréte increased depeh¥
dency and; therefore; vulnefébility. By ékéwing the allocation and
development of local resources in favor of imbdrts and external control
factors; such practices too often leave the island with even fewer
options and more depéhdént than before. It also appears that the plan-
ning and design phases of island technical assistance projects should
inébrporate "an assessment of vulhérébility;" perhaps as a new éémponent

of the standard impact assessment.



112

Table 5. Composite index of economic vulnerability (Source: Hamnett
et al., 1981Y.

Rankihg'(lééét'td'moét'vulnerable)

Tonga ’ (1)
Solomons (2)
Papua New Guinea (3)
Fiji ' (4)
Western Samoa ‘ €D
Vanuatu (5)
Kiribati (6)
Cooks . (7)
Tuvalu \ (8)
New Caledonia &D)
Niue (10)
French Polynesia (11)
Trust Terr. of the Pacific Is. (U.S.) . (12)
Guan (U.S.) (13)
American Samoa (ﬁ:s;) (14)

For this to succeed; however; Hamnett's prétotype "island economic
vulnerability model” needs both refinement and regular ﬁpdates; Addi~-
tionally; a similar composite economic vﬁlnéfébility index would be an
instructive development ﬁléﬁﬁing tool for the Céribbéén and Indian Ocean
island areas. What is ultimétely néedéd; however; is an island economic
vulnerability index for all déﬁélbping islands fegérdléés of their Lpéa4
tion or political st#tus. Similar vﬁlnerébility indices could also be
developed for specific island ecosystems (as natural but modified or
stressed systems) and possibly of insular coégtal zones.

But for deveiopmént planhing; the numbers are not as important as
the interrelationships among the six constraints. FEven island systems
are complex; and the trade-offs between various constraints and options
need to be recognized; ranked; evéluated; and embldyed as inputs to the

strategic planning process for development, if insular vulnerability is
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to be kept within lower risk ranges and manageable bounds.

One Pacific islander summed it all ﬁp rather niéélj when he said;
"For independent small island states the real issue 1s the nature and
degree of dependence because théy réélly 6ﬁly have ihdépéndenéé of limit—-
ed choice within a depéndeht Syétem" (Kévélikﬁ; 1980). -

The implications of all of the above for island coastal zones; for
Exclusive Economic Zones (EEZ'é) and for marine resource development
strategies lie far beybnd the éédﬁé of this étﬁdy and are a task for jét
another day. But foreign aid and technical assistance prbgrams are an
ongoing present déy ﬁhéﬁémené; Théféféfé; the fdllbwiﬁg section éxpldréé
the linkage between island coastal and marine resource develdpment; on

the one hand; and island vdlhéfabilit? ﬁitigétiaﬁ on the other.

6.2 Coastal and Marine Resources: An Island Dilemma
6.2.1 The Risks of Dévélopméht
Developing island countries; eépecially the smaller systems; are particﬁ-

larly depéndent ﬁﬁdn their éﬁfréuﬁdiﬁg ﬁéfiﬁe environments and coastal
zone. Populations; pqrts; mariuéé; mangrove 1agdbné; méjof éities; arti-
sanal fisheries critical to local food éﬁﬁplieé; dééaéiénélly a commer-
cial pelagic fisheries industry; some égriéﬁlturé; all watershed drain-
age, and most indﬁstrial; édﬁﬁeféiél; and énérgy supply éctivity are
clustered in this highly complex; circumferential area where the island
meets the sea.

The greater the paée of island development; the greatér the stress
placed upoh this high4enérgy; ﬁdllﬁtién pféﬁe interface of interacting
terrestrial and marine.ecosystems; These pféssures create a need t; de-
vise workable and apprdﬁriate ﬁéﬁégéﬁéht étrétégiéé and pféétices for the
resource base to achieve sustainable development gdals. But this is not
easy to acéomplish because most pfbvén cohtihéhtal and temperate zone
approaches, procedures and models are inappropriate for trdpiéal and sub-
tropical seas; where the majority of developiﬁg islands are situated;

The greater the degree of island openness (and therefore vulnerability),
the greater the risk of imported; irrevérsible; pétehtially destructive

schemes, technologies; and cépital investments.
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Fortunately; the miniscule size of oceanic iélaﬁd areas tends to
rule out most of the épéctacﬁlér étrategieé and tééhnbldgiéél 6§tions for
achieving a new kind of power over nature because the resources are
simply not generally available to carry out this conquest. Nevertheless,
islands should not allow themselves to be ihvéigléd or iﬁpdrtﬁﬁed by
multinational corporations and aid programé fpeddling" high teéhnologies
to accept a kind of Faustian bérgain to conquer nature in their own
island ecosystem. This is one of the few cases where the "ééohbﬁy of
scale” principle benefits islands. Some things are just too big to fit!

For example; most islands are too small to pfbvide a sufficient
market for the alleged minimum bottom-end/break-even point for "sﬁper-
tech” energy systemé—Qliké nuclear ﬁéwéf géhérétiéﬁ (500. to 1;000 hégé4
watts) or ocean thermal energy conversion (OTEC) strétégies (200 to 500
megawatts) (Cohen and Ddhﬁihg; 1978). But their isolation and étrategic
locations; not theilr market pbténtial; obén them ﬁp to other coastal
dependent high—téchndlogj uses such as oil féfiﬁéry sités; sﬁpér tanker
deep~water transshipment terminals, rented militéry bases (US$200
million/year to the Phillipines) and test sites, and ever larger
destination sites for tourists.

On a less dramatic, but more extensive; séale; island coastal areas
have been and continue to be victimized bj ééreleésly planhed marine sand
mining schemes; mariculture venturés; mﬁﬁiéipal and industrial wastewater
discharge outfalls; port téfmihél; breakwater and ééﬁséwéy édnétrﬁétion;
coral harvesting; solid waste disposal activity (with associated
leachates); and the diséhérgg of éénhér& wastes.

Once agaiu; it is a case of good intentions gone astray becaus; of
systemic deficlencies on the part 6f both island léédérship (tending to
look outward for assistance) and dévelopment institutione (which often
assume existing progfam and broject blénning;‘réviéw; and evaluation
mechanisms will weed out the unworkable or nonrproductive; environmen-
tally objectionable develdﬁﬁéﬁt schemes). Most of these activities
are carried forward with externally provided bilateral and multilateral
development assistance fundiﬁgL In thééry; négétivé impécts can be an-

ticipated and eliminated, or reduced to aééeptable‘levels; by the fﬁnding



agency's requirement of an environmental impact assessment (EIA) and by -
applying standard "island épééifié" ériterié; conformance tests and
project post-audits. Howevér; the last three are rarely completed.

These steps plus prégrams to train islanders and prdvide assistance
in building island institutions to address "environmental iééﬁés“ help
to insure that environmental constraints in the deVeléﬁmént précess are
locally defined and applied. The emphééié here; howevér; is not about
applying constraints on development. Rather, the concern is :;_ﬁnder4
stand generic constraints on island strategies for development and
undesireable constraints on future options caused inadvertedly by ill-
conceived development schemes. There are several véri sﬁééifié constraints
or problems which affect the design quality, effectiveness and the implicit
element of risk in most island develdpment projeété. »

Tropical marine and coastal ééééyétéﬁs pdse an especially difficuit
environmental management préblém; Their chemical and phyéical character~
istics; thelir édmﬁunit? étrﬁéture, and their bioldgiéal functions differ
or behave differently from their better known téﬁﬁérété zone counter-
parts. Tropical island systems tend to have lower tolerances to various
kinds of abnormal stress reéultiﬁg from excessive and fééﬁrfiﬁg concen-
trations of waste diééhéfgés in ény péfticﬁlér lééétiéﬁ; ﬁrihéipélly but
not entirely because of their smaller size and reduced ecological diver—
sity. A detailed tabular éﬁmméfy of how tropical systems differ from
temperate continental coastal Syétemsvis prévidéd by Johannes and Betzer
(1975), a very useful document for coastal resource development planners.
The dispersal; breakdown, uptéke and impact of water pollutants (includ-
ing sediment discharge) also differ quantitatively in the tropics. An
appreciation and understanding of hdw they differ are essential for

because of their contemporary uéeé, because they are more sensitive to
stress (than continéntél; témpéfété éjstémé); and because we are slow
in applying what we already know about pollution loéding limits, thres-

holds; standards; and appfbpr;été bréctiééé under insular circumstances.
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6.2.2 The Promise of De&elopment

While island coastal zones and marine resources are eéologically vulner-
able and are the target of not inconsiderable contemporéry development
activity, they also constitute the best hdpe for islands to recover a
degree of self—reliénce; thereby réduciﬁg some t?bés of less dééiréable
dependencies. The 1ogié of our emphésis on coastal and marine resource
development within the smaller island context is stréightforward. The
practice of exchanging traditional; précérious; exﬁért—bééed; plantation—
type mono-culturé (sugér; édpfé; bénéhés; ﬁﬁtmeg) for new éxport—baséd
industries such as more diversified égficulture and mihi—égrb-buéinésé;
enclave tourism; and ﬁanﬁfééturing has not féélly worked well. It has
worked only when supported by massive foréign aid which prébs ub the
economy to compénééte for ékbdrt revenue failures and pfovide funds for
expanding social programs (McElroy; 1978a). One style of dependency

has simply been traded for éﬁothér; lééviﬁg the local éédhbﬁy with
essentially undeveloped; internal lihkégéé (eépeéiélly in élﬁstéred;
multi-island Syétéﬁs) and a weak economic base for éélf;éﬁétéiniﬁg
growth both essentially unchanged (Brookfield, 1977, 1980). And still
the question remains of how an island breaks out of this éxpénding
framework of constraints, dependencies, and vulnerébility; especially
when "land resources” are still heévily influenced by surviving remnants

of the "plantation system;' even in newly independént islands.

Our purpose in fdéusihg on ;he dévélbpmeﬁt pbtehtial of coastal
resources is to address the matter of historical déﬁeﬁdeﬁéieé and
recurring cyclic inStébility; induced bfiﬁéiﬁélly by external forces.
Devising an island coastal résource development managemeht strétegy Ehen
can be seen as essentiéllj an "... 6fdérl?”attempt tb'ggin a'degféé

of internal control over one area of the domestic domain that is still

amenable to public intefvention;'néﬁély the vital resources of the

coastal zone" (emphasis added) (McElrdy; 1978a).

Given the recent additiéu of the 200-mile "exclusive economic zone"
(EEZ) concept to the traditional coastal ioﬁe; Dolman (1982) is prdbably

comparative advantage of island states which can be exploited to the
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benefit of both people and as a source of foreign éxchange;" He is
certainly correct in deploring the fact; agéih épeéifiéélly referring

to island systems, that "the seas and their resources have been forgotten
in development thinking and plaﬁning; in pért as a cbnseduencé of colon-
ialism and preoccupation of colonial ménégérs with cash crd?é énd the

Dolman fails, hbwevér; to édﬁﬁéy a feéling for both the magnitude of
the "coastal/marine spéce/EEZ" resource assessment task and the dimen—
sions of coastal and offshore resource méhagemeﬁt reépdnsibilities for
smaller island areas with underdevelopéd institutional and technical
capabilities for such tasks (see Section 6.3).

Villamil (1974) may have been ahead of his time when, in discuséiﬁg
open-system planning; he noted that "...the survival of small island éyé-
tems depends on the adoptioﬁ of developmeht paths which are reéponsive to
ing, ever present sea-context of an insular s&stem may force just such a
reorientation in résdﬁrée dévelépment ééfébéétives; Isléhds; by defini-
tion, have far more "coastal zone" per unit of land area or population
than continental éyétéms; It is one of their ﬁniqué éhéréétéristiés; and
it holds a relatively undeveloped set of reédurées; eéﬁecially if one
considers the EEZ as a part of the coastal zone.

Obviously; in each island éountry; a lbng-range coastal zone-marine
space management étrétegy is needed to serve lééélly defined objeétives;
At a minimum;'such a strategic plaﬁning effort should assure 6fdef1y
development of more familiar, more accessible inshore and coastal re-
sources, and to protect (conéerve) the offshore EEZ resources untilisuch
time as the island has the téchﬁiééL éépécitj to design and implemént
appropriate resource development activities. In sum, 1f island coastal
zones are as impértant to 1sland futures as we érgue (on the basis of the
literature, our examples; and our exﬁerienée); then it behooves bilateral
and multilateral technical assistance agencies aiding in the process of
island development to pay more attention to expanding the éépacity of
island systems to optimiée the uses of their coastal resources and to

conceptualize new uses for their newly demarcated EEZ marine spaée.
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6.2.3 Developing Mariné and Coastal Resources: Early Initiatives

For most continental countries; concern with the 6¢één; mérine resources
and even coastal matters is a rather small pért of their larger national
interest. This is also true for mény ﬁéwly inde#éndeﬁt island states
struggling with basic probléms of hétionhddd; divestiture of colonial
ties, encouraging a sense of national idéhtity and creating a viable
economic system out of traditional ﬁléntétibh4bésed agriéultﬁre and other
land-based enterprises within a ﬁélétilé world éédndmy; Theréfdre; an
appreciation for the developmént pbtentiél of insular marine and coastal
resources is a relétively new bhéhomena and éxperiméntal éttembts to in-
ventory and evaluate the components; assess their economic ﬁdtéhtiél and
devise an intégrétéd framework or model for their dévelbpmeﬁt and mahége-
ment are even now just beginniﬁg to surface in a serious and ﬁrdduétivé
way.

Exactly ten years ago a United Nations' study pﬁ the épeéiél char-
acteristics and prdblems of "Dé#éléping Island Countries” devoted only
two paragraphs (out of 44 pagés) to the exploitation and control of
marine resources (UNCTAD; 1974). The félléwiﬁg iééf another arm of the
United ﬁations also devoted onli two paragréphs in a 26¥page brief on
coastal area mAnégéﬁéht and déﬁélbﬁﬁéﬁt to the éﬁeéiél coastal probléms
of developing island countries (UN/ECOSOC, 1975a), while a second 60-page
UN paper on "Marine Questions: Uses of the Sea" does not discuss islands
at all (UN/ECOSOC, 1975b). During the 1970's the UN Ocean Economics and
Technology Office and UNESCO's separate Marine Science Division and its
Man and the Biosphere program did a little better by islands and de-
veloped special initiatives to édapt éﬁérging continental coastal zone
management, environmental educétion; marine science training; and man-
environment réseﬁréh péfépéctiﬁés t& 1slands and island groups in the
Caribbean, the South Pacific and elsewhere (UNESCO, 1973, 1974, 1981;
Valencia; 1981).

Since about 1978; other regionally focused; internétiduélly spon—
sored attempts to develop island-specific "coastal resource” initiatives
have emerged under the aegis of CCOP/SOPAC (see Section 5.5), the
United Nations Development Advisory Team (Baines, 1981), UNEP's
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Caribbean and South Pacific regional envirommental planning strategies
(UNEP, 1980; Dahl, 1980), the University of the South Pacific in Fiji
(which established an Institute of Marine Resources under the director—
ship of Dr. Uday Raj); and the East-West Center at the Uﬁivéréity of
Hawaii (Hamnett et al.; 1981 and Valénéié; 1981). Each of the;e repre-
sents continuing program efforts. ‘

In the non—gévernment sector (which has grééter freedom to experi¥
ment) parallel but different aépfdachés to,iélénd coastal and marine
resource development and management ptébléms have emefged since the
mid-1970's. Useful initiatives have been undertaken by the folléwiﬁg:

® Dalhhousie Univérsity of Nova Scotia (Caribbean - see Mitchell

and Gold, 1982 and Gold et al., 1982)

® The RIO Foundation (Caribbean, Pacific, and Indian Ocean - see
Dolman et al., 1982)

The German Foundation for International Develdpment (Caribbean
and Pacific - see Szekielda and Breuer, 1976)

® The Eastefn Caribbean Natural Area Mahégéﬁeﬁt Prdgfaﬁ (ECNAMP)
(under the aegis of the University of Michigan and the Caribbean
Conservation Association, with primary fundiﬁg from Rockfeller
Brothers Fdﬁd; Intéfﬁétiéﬁél Union for Conservation of Nature
[IUCN] and World Wildlife Fund [WWF] - see Geoghegan, 1983;
Putney, 1981 and 1982)

Envirommental Research Projects (Caribbean - see Goodwin and
Taylor, 1981; Goodwin and Cambers, 1983)

Island Resources Foundation (Caribbean and Pacific - see Towlg;
1978, 1979a, 1979b, 1981).

Some of these experimental private sector strategies by non-profit
organizations have potential as model components of larger more compre-
hensive governmental coastal resource ménagemént schemes. Others offer
alternative approéches éltogéthéf;

Each of these "experiments; invblving island governments but ini-
tiated by nbn—gévefnmeht 6rgéhizatioﬁs; has been a leéfhihg éxperience
for the sponsoring institution and for island governments, planhers

and managers. Some approaches (ECNAMP, CCOP/SOPAC, and Dalhousie) have
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had longer time frames and been more effective than others; all remain
functional; and none should be overlooked in the near future as "how-to-
do~it" models by those desigﬁing and planning; within larger frameworks;
bilateral or multilateral technical assistance strategies addressing
island coastal zomes and marine réééﬁfeé'ﬁén&ééméht; The nuéléué of a
new "integrated” approach is beginhiﬁg to take shépe; but there is no

one preferred model as yet.

6.2.4 The "Resource Managémeht Cdﬁmﬁnity"

One recent private épproaéh to marine resource manégemeht in the Eastern
Caribbean (see Section 4.3) has demonstrated the value of émﬁhééiéihg
local participation; cbmmnniéétidh; and coﬁsensﬁé4bﬁildiﬁg étfétégies
scientists, planners and manégeré; "Taken togéther; in the smaller island
context; this-hetérégénédﬁé gfdﬁping can be conceived of as a "rééoﬁ;éé
management community”--a éohéebt which lends itself to uéiﬁg a consensus
strategy for both planning and management. This can be illustrated as
follows.

In continental sociéties; as even in some 1érger islands, a marine
or coastal resource ﬁénéger is géﬁefélly assumed to be a professionél4
level govermment official charged with the guidahce and control of re-
source usage operating within an established framework of plans, poli-
cies, rules, regulations; buttteésed by légiSIAtibn; One should not
means that no resource ﬁénagement takes place. In most traditional
island societies, eépécialljlthéée with extensive subsistence-level |
coastal villages; an alternative réspﬁrée mahégement syétém has evolved
over time ambng the resource users. B? custom they abply ﬁaﬁégeﬁént
techniques learned through experience to éﬁétéin the resources uﬁon
which they depend. Sometimes a whole village or groups of users in a
cooperative format develop strategieé to prbteét the feédurée base
which they understand and identify as vital to their future. As in the
case of the fishing village of Gros Islet in St. Lucia (Sectioﬁ 4,1) or
the coastal villages in Fiji (Seétiéh 5;3); éollectively learned "wisdom"
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about the nature and limits of the resource base resulted in different -
but similar "limited entry" strategies. As Gebghégén (1983) has récéntly
reported, there are many other instances of island fishing communities
"ees voluntarily closing off certain fiéhihg areas where 6verfishihg
has reduced yield; until the stock is réplenishéd;;;." These ;ctiohs
select the "option that will be of greatest benefit to them in the lohg
run. This kind of self—regﬁlétidn allows the resource users to retain
control of their own lives and of the resources upon which they depend."”
Furthermore; the use of consensué—building networks as a ﬁaﬁégéﬁéﬁt
tool should not be underestimated. By improving communication channels
between user groups, plannéré énd gbvernment méhégéfé; various existing
traditional; édmﬁdnity4béééd ﬁéﬁégéﬁéht mééhéniémé; not ﬁdfmélly reéog4
nized or used by government; can be identified and utilized éffectivélj

in a more holistic coastal resource management strategy.

6.3 The Economic Significance of Island Coastal/Marine Resources

Insular countries have two things in common with continental countries.
First, both have a "national interest” in oceans (Alexaﬁder; 1973); as
evidenced by the bitter debates over EEZ boundaries at UN Law of the Sea
IIT and continuing bilateral negotiations to define shared boundaries.
Second, neither insular or continental states have made éighificant
progress in quantifying the economic éigﬁifiéahée or contribution of
coastal and marine resources to the national ééohdmy as a whole or in

establishing the dimensiong of forward and backward linkages and multi-

vity. The prihéipal brdblem is thé; national income accounts are main-
tained on a production; industfy or éétivity sector basis (é;g;; foreétry;
gross tourism industry figdres but nb‘sepéfAtioh of lénd¥débeﬁdént from
sea-dependent tourism.

A way to solve this problem; however; has been recently developed by
four enterprising economists from Columbia University's Graduate School

of Business; who designed a concéptual and statistical methodolbgy for



122

extracting the needed ocean-related economic figures from available cen—
sus data and the national income ééééﬁhtiﬁg éyétem; In 1980; they pub4
lished their findings in a significant article entitled "Contribution of
1980). Based on their model, the aggregate value of the U.S. ocean
sector for 1972; the most recent yééf at‘thé time for which data was
available, was $30.6 billion, comparable to agriculture at $35.4 and
communications étr$29;4; but éighificéhtly léfger than miniﬁg; oil, and
gas at $18.9. the; however; that since the total U.S. GNP for 1972 was
not a terribly impressive figure.

In islénds; hdwever; as we will demonstrate in a mdment; the situa-
tion is markedly different. The Pontecorvo model had been circulated in
1979 as a research working péper and ééﬁght the attention of an eqﬁélly
Studies Program (DOSP) in Canada interested in the EEZ Queétioﬁ as it re-
lates to insular systems. The DOSP group had previously been investigat-
ing certain marine law and policy Qdestions in the Eastern Caribbean
where island countries are close tdgéthér éﬁd conflicts over use of the
sea were emerging. When the Foundation for Reéhépihg the International
Order (RIO) of the Hagué; Néthéfléﬁds; cast about lboking for an institu—
tion to carry out two case studies (Grenéda and St. Lucia) deéling with
the capability of smaller island states to deal with EEZ's, marine space
and economic development; the Dalhousie gféﬁp was selected and sﬁpﬁlemén-
tary funding support obtained from the Canadian International Development
Agency (CIDA). Under the difection of Dr. Edgar Gold; the prbjeét fé—'
gearch team of ten persons (inéluding three West Indians) commenced work
in 1980 and by 1982 had completed two significant reports, one dealing
with development and ocean ménagement in the ﬁéétérn Caribbean (Gold
et al., 1982) and the other entitled "The Ihtegrétioﬁ of Marine Spaée in
National Development Stfétegiéé of Small Island States” (Mitchell and
Gold, 1982). Taken together, they représent a truly new approach; in
part because they édapted the Pontecorvo méthodblogy to island situ-

ations (St. Lucia and Grenada).
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The approach used was simple and straightforward enoﬁgh to apply
to any island state; uéing available data without édmputers or sdphis4
ticated economic procedures. While the prdcedure needs refinement; it
does offer the opportunity of eétabliéhiﬁg an economic rationale for
placing greater emphasis on deﬁéldéiﬁg iﬁpfdvéd island édéstélﬂéhd marine
resource assessment; plénhing; devéldpﬁéﬁt; and méﬁageméﬁt efforts.

Ocean- and coastal-related industries and uses are first identified
and sorted into two éétegériés;‘dépénding on whether théy direétly uti-
lize an "ocean/coastal™ resource in a harvesting or préductivé prbéeéé
(supply side, as in the case of fisheries or a marina or resort hotel) or
exist because the demand for the establishment's "prbduct or service” is
due in part to some attribute of the ocean or coastal zone (demand side,
as a contractor who builds a dock for a marihé; a store that sells boat
engines; or a wholesaler or farmer ﬁfbvidiﬁg prbviéioﬁé to éoéétél
hotels). The next step involved éttémpts to measure 1iﬁkégé effects
between various ipdﬁétriéé involved on both "sides” and then effects on
the island economy as a whole. Linkages were éﬁlit out as follows:

® backward, where growth and development in ocean/coastal
industries induce investment and dé#élopment in other sec-
tors, providing inputs to ocean/coastal industries such as
boat and ship building, port facilities, engine repair and
other service activity

® forward, where ocean/coastal industries exert an influence
on industries using "products” from the coastal/marine zone
as an input such as coral sand and block for construction
use; fish proceésing )

® demand, where incomes generated by marine/coastal related in-
dustries stimulate increased demands for consumer goéds and
services. . .

Using this approach; the DOSP team then developed an eéddeveldpment
framework for applying a simple model for an integrétéd marine systém to
enhance island development and economic self-sufficiency. Despite im~
plicit weaknesses (for example, it leaves out local village-based subsis-

tence marine protein production values), the DSOP project established
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one very important fact--islands' coastal and marine resources are far
more significént than previéﬁély realized by most develdpmeut plénners;
The reader will recall that only 2.6 percent of the 1972 GNP for
the United States was attributed to "ocean-related éctivity;" By wéy of
contrast, that figure based on DSOP fihdings for St. Lucia (19?8) was 33
percent of GNP, for Antigﬁa-Béfbudé 32 béféeﬁt of GNP (1981); and for
Grenada (1978) over 30 percent (Mitchell and Gold, 1982). These islands
were at least ten times more déﬁéﬁdéﬁt 22 coastal and marine resources

than the United States——a rather compelling argument for péying more at-—

tention to devising éppfopriété management strategies for island coastal
zones and associated marine resources and for éarrying out a similar

One barrier to géttihg on with these tasks is the "land" orientation
of most island plénners and the absence of marine resource professionals

in most island pléhﬁihg units--a matter addressed in the next section.

6.4 Island Coastal Resource Planning

6.4.1 Conceptual Problems ,

Over the past two decades; develdping island countries in the Caribbean;
the Pacific and the Indian Ocean area have ébnéiétéhtl& ackﬁowledgéd the
need, embraced the principlés;'énd; 1érgé1j with the tééhni¢a1 assistance
of the United Nations Development Programme (UNDP), established the basic
framework for physical and economic planning (UNDP; 1977). All island
countries have planning dnité; some more centralized and cbmprehénéivé
than others, some still partially staffed by expétriate professidﬁélé;
but most staffed by igléndéré trained in universities abroad or region4
ally by continental instructoré'with continental péréﬁéctives and a fun-
damental préoécuﬁitidn with land-based phjéiéél plaﬁﬁihg; Gedghegan is
partially correct when she observes that "... smaller islands have often
tried importing the planning techniques of industrialized nations, even
though limited size and financial resources make those teéhniques unwo rk-
able” (1983). The central brdbleﬁ is the ighdfaﬁée of most plénheré
about marine ecosystems; resources; industries; uses; and such thihgs as

ships, ports, fisheries, and how to map corresponding data.



Why is this the case, even thnugh islands have a larger stake in the
proper planning of coastal and marine resource use than their continental
counterparts? The root of the diffieulty; in the author's 6pinien; lies
in the land-focused plenning models tfenéplented by the UNDP and others
into the island context. As a resnlt; the exiéting central plenning
offices; natural resource ministries and statistical ageneies of the
smaller island states involved in the CCOP/SOPAC inshore program do
not, at the present time, collect, store, analyze or report most of the
kinds of marine and coastal baseline envirommental data needed for
coastal resource develnnnent planning and for the optimal engineering
design of marine structures and facilities. The same is true for the
independent island states in the Eastern Caribbean.

Out of the 16 island gdvernment nlanning units visited by the
author over the past five years, not one could provide a "sea-use map"
comparable to readily available detailed and continnally nndated land
use maps. Soil but not sea "capability" maps were available. Not one
had a detailed map of coastal erosion sites, of former dfedging sites, of
nollution prone/stressed coastal enVirennents; of vessel tréffie; or of
anchorage/mooting petterns for boats eonpetable to their detailed vehic-
ular traffic and perking plene; Not one had thonght about sea area
"zoning" controls comparable to land 2oning. In all sixteen cases, data
were available on lend but not sea mining Eites; on hotel but not charter
yacht bed nights; on agricultural innnt but not marine sector inpnt to
GNP; on taxi drivers but not boat 6peret6ré; on petentiel gebthetmal or
hydro-power generation sites on land but not on nearshore cold water

-

upwelling zonmes with thermal energy conversion potential.

6.4.2 Information Problems

Not only 1is site-specific coastal resource user data (qﬁantitative; éna-
tial, or qualitetive) genefelly nnaveilable; but routine environmental
data is also hard to obtain. At a UN/ESCAP (Economic and Social Commis-
sion for Asia and the Pa¢1f1¢)4§§5ﬁsoféd wdrkehen on environmental sta-
tistics held at the East-West Center in Hawaii (October 1980), it was

concluded that "a major handicap for the inclusion of ... environmental



considerations in development planning is the lack of environmental

data on which environmental agencies may base their judgments within

the context of planning efforts” (UN/ESCAP; 1980). Additionally; it was
also found that "... environmentsl statistics per se are not collected”
by government statistical offices. '

Even in U.S. offshore island areas like the Virgin Islands; Puerto
Rico, Guam and Samoa, which already have developed coastal zone manage—
ment plans and programs as part of a larger national strategy, the pro—
blem persists because of a structural failure in the design concept.

The basic framework was deéighed for coastal states of the United Stétee;
many of which already had elaborate information éélleetion; Storege; and
retrieval systems, extensive baseline data, numerous ébdperating institu-
tions, overlapping agency jurisdictions and, to a degree, a tradition of
data sharing; exchange and transfer. But when the eéﬁeebt was trans-
planted to offshore insular é&éteﬁs; with 6ﬁ1§ some minor mbdificatione;
the absence of a data baée; eterage; retrieval and ménégemeﬁt information
system (as a prdgrém ea&péﬁéﬁt) became a éeribﬁs limiting factor.

These planning and information "failures” are hét. héwever; so much
the island's fault as the result of iﬁebbrébriate approaches imposed
from outside--models derived from continental areas with less at stake in
the "coastal zone." Further, on the basis of three quite different
experiments; two in the Caribbean (ECNAMP and Délhoﬁeie) and one in the‘
South Pacific (CCOP/SOPAC/Inshore Program), reviewed elsewhere in this
document; it is clear that there are wajé to téﬁgérérily circumvent
these problems and get on with effective insular coastal resource de!
velopment and management efforts.

In the ECNAMP (Caribbean) ceée; the ongoing resource data inventory,
mapping and analysis effort has emphasized local participation in the
collection of exiSting; best available daté; aownpléié research/field
work; while emphasiiiﬁg tréiﬁing and use of mid-level pretbtypic resource
managers (both government and noﬁ—gévernment) sﬁpplemeﬁted by in-region
generalists; all within a éleeeli ceﬁpled network of bartieipents ex-
changing, reviewing, storing, and using data on both a single island and
a regional level. Formats are kept simple, data distribution is wide,
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and feedback loops are carefully cultivated for updating the data base. .
The ECNAMP program has been étrbng on Quélitativé resource and user
assessment and weak on quantitative resource and user data.

By way of contrast, the CCOP/SOPAC/Coastal Resource Program has
tended to emphasize mid to lower level technicians (in gédlogy: oceano-
graphy; marine séience; fiéhériéé; etc.); tréining in mdté preéise car-
and university networking; and on-site applied Quéntitative research
and measurement; with less éﬁphééié on générétiﬁg Qﬁélitétive coastal
resource andvuser infdrmétioh; more on imbroviﬁg local Qdééi-prdféééiéﬁél
skills and perférmance éépébilitiéé; and on island specific problem
solving (e.g.; where and how to site an outfall or a sand ﬁihihg effort).

The Dalhousie approach (Section 6.3), while less participatory,
nonetheless addresses both the plénning and informational 1ééunéé; with
an emphasié on the latter. All three ébﬁfdééhéé offer guidélinés for a
more effective comprehenéive aﬁprdaéh;

The nucleus of a ééhéébtﬁél managéﬁéﬁt4ihf6rmétioﬁ framework for
combining these three different but bromiéing efforts is provided by
Wilimovsky (1979) in his papér on minimal data féQﬁifementé for aquatic
resource management in developing countries. Wiliﬁovéky notes that de-

i

cision making is génerélly based on féadily "available daté;' approﬁri4
ately processed; interpreted and communicated; and "the manner in which
such information is conveyed to the user essentially and effectively
controls the degree to which one recéivéé; ﬁhdéfétéﬁds; and écééﬁts the
information as knowledge"” upon which to base decisions. There is con-
siderable evidence to supporﬁ Wilimdvsky's éharge that mény résoﬁré; data
collection progréms bvérémphééiéé pfééiéion; even théﬁgh at the manéQeQ
ment/decision level the very precise data is combined with imprééisé
guesses. Although the data base for coastal féébﬁrce managers in small
islands is marginal, it is still accessible, useable, and improveable if
; management information éyéteﬁ sensitive to local conditiéﬁs; practices;
sources and users is designed; put in plécé and made to work.

Lastly, a word about non-formal information sources is important.

Data collection and marine resource manégement efforts should not 6n1y
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incorporate but reflect-"local lore" drawn from traditional island
fishermen, ship captains; divers; and other long4standing local sub-
sistence and small-scale commercial users of the marine and coastal
environment. Such pérsdné need to be éhééﬁfégéd tb’bértiéipété in the
information network (Baines, 1982; Johannes, 1978; Putney, 1981;
Geoghegan, 1983). Regular consultation with such individuals for data
collection purpdées becomes the éntri bbiht for their direct ﬁarticipé4
tion in the planning and impléméhtétibh of the manégement strétég?
itself.
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7. SYNTHESIS: FROM THEORY TO PRACTICE
7.1 The Island Puzzle
Luigi Pirandello's famous pléy "Six Characters In Search of An Author”

provides the ingpiration for this éﬁﬁmﬁfj section wherein we égpldré the
progress being made toward déveloﬁing a new framework or ﬁéradigﬁ for
perceiving and understanding the "géﬁiﬁs" or nature of small island
places and the dfiving forces which both sustain and changé them. The
search for a new island péfadigﬁ héé’béén‘years in the mékihg; and we——
islanders and continentals alike--are still in a transition period re—
garding the theory of the island circumstance. For those practical
persons seeking to idéntify 1evérége pdiﬁts and apprdpfiété mechanisms
ment (or ecodevelopment); the insular coastal zome méhégement and
environmental plénniﬁg étrétégiéé éﬁrréntly béing refined offer some

hope of defining more holistic perspectives on "rational resource use"

are perceived-éconceptually; métaphérically; ahalytiéally; deéériptive—
1y. At one and the same time they are closed, self-sufficient, idyllic,
isolated and; alternatively; oﬁen;‘dependént; parasitic; linked. They
are both prisons of the mind and places of renewal of the human spirit.
While they are living 1aboratories; métaphoriéél models and museums of
evolution, they are also spatially unique microcosms of some external
human ecosystems and a viable home to islanders who have tréditiohékly

faced and adjuéted to the insular condition with all its vicissitudes

\ \and variations.

Perhaps islands and iélanders; in all their global diveréity;
demonstrate an énthropomorphié version of Werner von‘Heisenberg's princi~
ple of uncertainty-—even the act of observing (or using) them induces
change in the thing being examined. Heﬁce; the result is a kaleidbscope
of images reflecting the insular condition.

In any evént; éttéﬁﬁté to élaséify; éétegorize; enumerate; and label

islands have, to date, been far from successful. There is still no
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really useful taxonomy (or classification framework) of island systems. -

Neither is there a éoﬁpréhénéivé or even pértial assessment of the "glo-

bal resource” (as we have; for exéﬁblé; in the case of maﬁgrove systems,

coral reefs; forests; marine mé@méls; or eﬁdéhgéréd épééieé); .Whét we do
have 1s a vast spéctrﬁm of diverse islands and an évél#ing set of "island
tested” or island Spécific models or méthddéldgiéé which ééddéntiélly

and cumulétively é:é\effééting a shift in the wéy "i{slands” and insular-

ity are perceived.

7.2 The Island Ecdsysteﬁ Pérédigm

There has been a long tradition of éjstematic investigation of islands
by natural scientists. For all of the natural science diéciplihes;
islands have providéd a kind of livihg microcosmic labbfétdr? of gréét
value. Within the past half century; the flexible cohéept of the "eco-
system” has become the dominant "framework” for island résééféh to define
study area boundaries and sets of factors (vériébleé) to be included or
excluded. Best articulated by Fosberg (1963) but replicated by dozens of
other theoreticians and employed by thousands of sclentific praétitioh-
ers; the island eébéystem and its ﬁéf?iﬁg aééémblégéé of. lesser sub-unit
ecosystems became the standardized and accepted way of ldoking at iéj
lands. And; in the absence of éhy éﬁbtbﬁfiété pérédigm éxcept for the
Darwinian evolution theory and the MacArthur and Wilson "spatial isola-
tion" theory of island biogeography (which were both derived from island
observations); the "ecosystem” model became in effect a sdrfogété péra—
digm. ’ ' : .
Under the post-World War II impacts of internationalized decoloni-
zation and devélobméﬁt assistance initiatives, in combination with drémé—
tic shifts in air'transport and electronic copmunicétioﬁ techndldgies;
islands everywheré begéﬁ to éxbériéﬁée new kinds of préséﬁre on their
enviromments. These threats to the insular enviromment (écoé?étems to
some) carried implicétions béybnd irreversible chéhges in physical and
biological assets, The environment is an intégral part of the total
1sland matrix that defines the dﬁality of life for island ﬁééples and
visitors alike. The somewhat vague concept of "quality of life" has
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slowly gained favor as the framework for merging ecbndmic; social; and -
environmental develobment objeétives; It expanded the narrow measure of
progress by standard economic indices such as GNP and pér capita income,
incorporating other social-welfare indicators, envirommental factors,
traditional resource uses; and amenities which constitute a vital pért of
any island's life¥support System;

The decade of the 1970’5; hdwévér; saw a more fundamental redefini-
tion of the island éédsyétéﬁ model with an increaéihg emphasis placéd on
island people; soclo-economic vulnerability; sYétem éomplexity; and the
the uncertainties of island life due to natural hééards; historical de-
pendency factors, isolation, independence (for some) and expanding so-
cial; economic; and technologiéél preséﬁréé from outside.

Beginning in 1973, the UNESCO Man and the Biosphere Program
launched a rather significant long-term research prdject fdéﬁsing on
- "Islands and the Rational Use of Island Ecosystems,” which is still
ongoing although its approaéhes are very different from those of 1973.

modified by the addition of both centeereriphery considerations in
multi-island systéms and human éyétéﬁ transformation theory for "outer
islands” (Brookfield; 1977; 1978a;b; 1979; 1980); and more récently by the
addition of the "vulnerability" model of Hamnett et al. (198l) and the
experimental island marine economy model of the Dalhousie Univeréity
research team in the Eastern Caribbean (Gold et al., 1982, and Mitchell
and Gold, 1982). | ' .

7.3 Towards A New Paradigm

Environmental problems generated by island development are neither in-
cidental or ephéﬁéral; especiélly because théy add new limits to already
naturally constrained future optioné. As island habitats are reshaped;

the environmental transférmétiéﬁ induced bj dévelbbﬁent is résulting in
significant cultural reorientations and changes in the institutional
structure whereby humans address the environment. Systematic investiga-

tions into these processes is called human ecoldgy. It represents an
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approach which seeks to bridgé the gép between the natural and social
sciences and is based on the ﬁremise that human social éyétems and natu-
ral ecosystems each influence the other and changes in one éystem are
quite likely to generate cbmpeﬁéatéry changes in the other.

But for human ecology to be useful in optimizing development
cholces and minimizing man/environment cdnfliét; the natural and social
rarely occurs. Social scientists seldom participate in resource ménége—
ment and environmental plénﬁiﬁg éétivitiés; and such brdgféms are cus-
tomarily developed largely by the natural and physical scientists. When
cidental; peripheral cémmentary on an alreédj defined brégrém; théy are
brought in long after the design phase to provide a "token" social
science 1nput. In one recent coastal zome pléhnihg format brépéred
specifically for Third World country use, "legal, political, financial,
and cultural factors™ are not scheduled "inputs” until two-thirds of the
way thfoﬁgh the prééeéé and then onlj'té hélp evaluate pfévibﬁély deter-
mined alternatives (Neuman in Valencia; 1981).

The lack of social science béfticipation in the design phases of
resource assessment and coastal zone manégemeﬁt endeavors means that the
definition of problem areas for study falls entirely within the hands of
the natural scientists who tend to assume that the physiéal and bio-
logical aspécts are éﬁpifiééll& ?fiﬁéry; Théy tend to use natural eco-
systems (or sub-units thereof) to define the boundaries of the study,
whether it is a tfdpiéal fivér bééiﬁ; méﬁgrove légdbn; endenmic épécies
habitat, a beach, or a coastal zone. Only after the natural séientists
have defined the "proper" unmit of study are the social scientists invited
in to provide counsel on how human S§stéms affect the dpérétioﬁ of the
natural system. ‘

Unfortunately; this approééh generally does not work because as
Rambo (1981) has noted, "... social scientists work in terms of their
own special unit of analysis. This unit is not péople as such but an
altogether different ébnéeptﬁél unit which is seldom fully isdmbrphié
with the ecosystems defined by the natural scientists.” Social scien-
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tists each focus on a slightly different aspect of human use systems
(for example; the anthropologist addresses cultural systems; the socio-
logist looks at systems of social organization; the economist explores
the market system; the administratiyevanalyst and the nlanner or manager
deal with information systems); These components make up the totality
of the social system which interacts with the eqnally complex natural
system.

Although the social scientists; seeking to understand the struc-.
ture and dynamics of social systems, have made significant progress in
recent decades, the availability of socio-economic management strate-
gies for application in island environmental and coastal resource man-
agement efforts remains outside the onrview of most natural scientists
and resource managers with science-oriented backgrounds. As a result,
natural scientists often fail to abnreciate the value of human social
system paradigms for addresSing man/environment interactions. Natural
scientists continue to be presunotive about the primacy of the physical
and biological sciences; while social scientists continue to be diffident
about coming forward with viable alternative approaches to an analysis of
human interaction with the environment. Both gronps would benefit from
more frequent, more direct (even forced) kinds of interaction.

However; while social scientists may contribute new ways of "per4
ceiving” the problen and nay be esnecially useful in nrojecting social
impacts and looking at patterns; institntions; options and constraints
at various hierarchical levels, a local "participation” strategy (es-
pecially at the village 1evel) is essential to document how the exist-
ing human use system functions and to establish and evaluate objectives
(potential futures). Adding the social sclientist to the coastal resource
management planning process 15; to a degree; only a means to an end,
improving and accelerating the data gathering.and analysis activity.

To a degree, using a participatory strategy compensates for the absence
of more rigorous or more elaborate soclal science input and also func-

' tions as a "ground truth” or corroborating mechanism when more formal

kinds of social science inputs are available.
The implications of all of this for islands are quite clear and
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relevant to those whose.ﬁork involves island conservation and develop~ .
ment, especially coastal and marine resource ﬁénégeméht; There is no
one simple paradigm for islands or island microcosms yet~-6n1y a series
of models (which have served as éﬁrfdgété ﬁéradigmé); such as the eco-
system model, the man-biosphere interaction transactional model and
variations on these (like the microcosm model), all moving in the same
generél diréction; héﬁély; an iﬁtégrétion of natural and social séiéﬁéé
knowledge about 1sland pfdéeésés (derived from different diééiplines éﬁd
interdisciplinary models) within a new framework or paradigm.

In any evént; the island éédéyétéﬁ model or "éﬁrrégéte péradigm"
has sefved its pﬁrpoée (and is still relevant to some diséiplinés)' Over
past decades it has been pushed and méééégéd and modified by alternative
ways of looking at the insular condition. The feedback loop has not yet
been closed and will not be until insular marine environments and marine
resources; not just ecosystems; are addressed more syéteﬁétiéélly as a
key element for a more holistic framework for analysis, ﬁéﬁégemeut and
development of island systems. Some preliminary experimental models and
methodologies have bfdvéﬁ Véfj bfdmiéing;46béﬁihg ﬁﬁ new wéyé to address
insular vulnerability (Hamnett et al., 1981), marginality (Brookfield,
1980, and Geoghegan, 1983), dependency (McElroy, 1978b) coastal re-
source opportunity (Gold et al., 1982), and plénning; education and
management considerations (Putﬁéy; 1982).,

No one is; of course; simply wéiting for a new barédigm to emefge
before proceeding with action strategies. To a degree, only the island

"scientist” or specialist is concerned with the paradigm question of
"how do island systems work?” Most island resource development prac—
titioners are far more concerned with (1) technology (management, con-
cepts; and strategies as a kind of existing b&rédigm "software") and
(2) institutions (delivery systems for méhagehént in a pértiéulaf insu~
lar setting); and are not géhéfélly concerned with the thééry of why
this or that does or does not work in the island context.

Even this case étﬁdy; dééﬁite occasional lapses into more paradigm
related theoretical diséﬁssions; has sbﬁght to focus prinéipélly on the

technologies of 1sland resource management and on workable island speci-
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fic institutional arrangéments. However; the evolution of a new para-
digm; island resource managemént technblogiés; and institutional delivery '
systems are not disconnected entities. All "éxperimental" or experien-
tially derived perspectivéé are relevant to the task of impréviﬁg island
system management and the wéy "manégérs" péréeivé and establish a consen-
sus about what they are doing and where they are going.

At the present time; the best hope for édmbining various experimeﬁ—
tal approaches to coastal resources in island areas and in écéelerating
the formulation of a new péradigm for (and géﬁéral thédfy of) islands
lies in focusing on a ébhcebtuél integrétidn of islands and their
habitat--"the sea and all that is therein.” Insular coastal zones (or
marine environments), théréfdré; offer the pfospeét of being not just a
vehicle for economic revitalizétidn (sée Section 6); but éléd; as the
process of management and dévelbﬁﬁéﬁt ﬁroéééds; could provide the missing
elements needed for shaping a new conéeptuél bafédigﬁ for island systémé;

There fore, island ﬁléﬁhéré and léédgrs and the designérs of bilat-
eral ahd multilateral technical assistance étrategieé for island "coastal
zones” will over the next decade or so--whether willingly; conééiously;
inadvertantly; or perhaﬁs reluétantly-4be particiﬁéhts in this pfééééé.
The island world (within the world island) is close to a paradigm shift.
In the meanwhile; useful tentative modéls; ébnééptdél tools and tech-
nical components are available. What is done with them to ensure the

survival of island systems is the questién;
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8. LESSONS LEARNED
8.1 Islands As Unidue

Oceanic island states are different in kind, not just in matters of

scale, from continental systems and states, a circumstance which suggests
the need for caution in extrapolating from continental marine resource
development planning strategies and coastal zone management models.

All oceanic islands by definition are surrounded by the sea and have
circumferential (not linear) coastal and exclusive economic zones which
are always larger than total associated land areas. Island cluster
states have no other option except to use costly sea and air tranSport
modes to link-up separate parts of the country which often are dispersed
over expansive ocean areas. Most island states (unlike continental
countries) have no land frontiers or central terrestrial core distant
from the sea, and, therefore, coastal resource planning and management is
largely synonymous with national resource planning and management.

There 1s an implied risk, however, in this approach because to a degree
it is more holistic and comprehensive than traditional land-oriented
physical and economic planning as cnrrentlv practiced in island states.

All islands are microstates, but not all microstates are islands.
Despite its widespread use by the United Nations and some academicians,
the term "microstate” is notltherefore very appropriate to island systems
as it overemphasizes the common constraint of smallness at the expense of
the more fundamental constraints of true insnlaritv (isolation, circum—
ferential sea bonndaries, dependence on coastal and marine resonrces,
storm risks, limited species diversity, ecological fragility and high
levels of biotic endemism).

8.2 Limitations to the Island Microcosm Concept

Islands are not intrinsically microcosms of continents, but smaller
oceanic islands (or groups) tend to be microcosms of other larger islands
(or groups) or of islands considered generically; Larger oceanic archi-
pelagic or cluster islands may be "microcosms” of marginal, peripheral
coastal areas or systems on the edges of continents, to the extent that

they help define or demonstrate generic centereperiphery or core—margin
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relationships. The island microcosm éoﬁcépt appears; therefore; to have
more academic metaphoricél value than éﬁpliéd méthodblogiéél ﬁtility; To
the degree that it implies (or the reader infers) that island microcosms
are dwarf-like miniatures of ébntiﬁéﬁté; it is miéléédiﬁg; fal;iﬁg some-
where between the perceﬁtidn of islands as "satellites” and islands as

laboratories.

8.3 Limitations to the Insular Coastal Zone Conéept

real inside and outside-—the sea and the island are truly ome identity
and in this study are called the "island system.” Most islanders in-
nately sense this fusion which goes beyohd linear intérrélatidﬁships or
interdependencies of man-land-sea. Perhaps because it is part of the
insular mystique, the concept is easily given u§ by islanders cbhfroﬁting
allegedly more éééeptable; more fétiéﬁél; but narrower pléﬁning; manégé—
ment, and development models when thej travel "off-island" for- technical
and professional training at continental institutions.

In any event; most ongoing island resource blanning éétivit& is es-
sentially land-oriented (i.e., inside looking out) which neglects coastal
and marine factors, the reasons for which have been previously addressed.

implicit land vs. sea asymmetry of the data bésé, available technical and
professional skills, environmental and development control legislation,
and institutional capabilities;' Secondly; there is a need to develop a
the perspective (and respeétive expertise) 6f.the islander (institution-
alized or interpréted by the island core or pélitical center); the out-

islander (the margin or periphery); the sister islander (neighbéfing/

regional considerations); and the non-islander (continental/interna-

tional). Both aﬁprbaéhes can be pﬁrsued simﬁltéhébﬁsly; There are two

options. /
On the one hand; the "coastal zone management conéept" (essentially
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a continental notion) could, with the "insular” adaptations previously -
suggested; serve as the land-sea linking device and the vehicle for
upgrading insular utilization of coastal and marine resources; reducing
vulnerability and external dépéhdéﬁé&; and ééhiévihg a grééter degreé
of self-reliance as an insular s?étém; -

On the other hand, the standard "coastal zone concept"” when applied
to islands‘présents three basic difficulties: (1) when looking inward,
because of the "smallness” of the land areé; it becomes not a "zone" but
an entire matrix of all island watersheds (technically subsuming all
planning); (2) when looking oﬁtwérd; because of the vast éxpéﬁée'of the
EEZ in comparison to the island itéelf; the coastal zone édnéept and
label become inappropriaté; and (3) when singlé céﬁﬁtry island Qlﬁéteré
or multiple island systems with closely coupled core and satellite "is-
lands” (as in the case of Fiji; Tbngé; Grenada, and St. Vincent) trynto'
use theA"coaétal zone" fdfﬁét; how do théy handle the épatiél and juris-
dictional problem of what is and what is not "coastal zome.” In these
cases, the "coastal zone” is not a very useful term, as least for manage-
ment purposes.

It is suggested; therefore; that for smaller oceanic island systemé;

incorporated within an integrated "marine resource management” concept or
its eQuivaleﬁt; In efféét; "coastal zones" mean more to continents than
to islands; marine resources (which subsume insular coastal zoﬁes) mean

more to islands than to continents.

8.4 Technical Limits and Options
The reader might assume from this study that extremely isolated; tradi-

tionally self-sufficient, more marginal, and less developed islands and
peripheral systems represent the ideal, to bé encouraged because of
their inherently gféétér stébilitj and éﬁétéiﬁébility; Their impéét on
unique, exotic or endangered island habitats and species is seemingly
less destructive than lérger écéle; more ihtrﬁéivé; éxternally generated
activity. This is not the intended lesson.

These "out” island areas (whéthér ﬁhdeveldped smaller satellite
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islands—-however ecologically unidue-4or less developed peripheral
outlying coastal areas) are far more iﬁpbftéﬁt to the core or center
than has been previously recognizéd (not in a préservation mode but

as efficient production units that habpéﬁ to create fewer hégé;ive en-

virommental impacts). One task is to incorporate these periphéral

self-sufficient island system sub-units. This requirement and the lar-
ger task of devising épprdpriaté coastal resource ménégément étrategieé
for island systems can best be éééémbliéhed by ﬁéjiﬁg attention to the
following operational considerations.
® Even a éimple devélbﬁméht brojéét; if its ecolégiéal;
sociological; and economic cdnséduenées have not been
carefully thought through, may have strong adverse im-
pacts on the resource in Qﬁéétiéﬁ; on éoﬁmﬁhity rela-
tions and on the success of 6thér; abpérehtly unre-
lated development prbjects.
® A cultural orientation is necessary not only in the choice
of a coastal resource development technology but in the
case of all research; planning and manégement activities
maintéiniﬁg active liﬁkégeé with established braéticés in
the communities involved.
® Technical assistance plénning efforts based on continental
models by of f~island entities déélihg with insular coastal
resources will be more effective if they are focused on .
local dévelopmeﬁt 6pp6rtunitieé; are intégrétéd with
existing human use systems; are ieés regulatory and con~
straining than ptéséht1§ available ébﬁtiﬁéﬁtal ﬁodéls;
and place greater emphaéis on céﬁéensﬁé—bdildihg strategies
which combine users and managers.
® In small islands rapid, incremental growth or large~scale
projects often overwhelm local imstitutional resource
management capabilities. Compensatory traiﬁing; educa-
tion and institution bﬁildihg étrétégiés have tended to
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lag behind; sﬁggesting the need for more emphasis on
strengthéning local institutions and their éapécities to
anticipate and assess the potential envirommental impacts
'of development activities. This can best be accomplished
through partiéiﬁétdry; iﬁtérdiséiﬁlinéij ﬁléﬁﬁiﬁg aﬁé
management initiatives (both gdvéfﬁméntal and hoﬁgdvé;ﬁ4
menfal) at the local level, rather than through more formal,

of f-island épbfoaéhéé;
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9. GUIDELINES

(1) Continental models and practices for pre-project environmental

impact assessment; while usefﬁl;'ﬁeed'sﬁbstantial re-design to serve a

practical purpose’when'abﬁliéd'tb iélaﬁd'éyétémé;

In project planning; deéigﬁ and dévelopmént for isléndé, éhe absence
of an antecedent or parallél cdmpféhéhéive resource aééesémeht can; as in
the Rodney Bay, St. Lucia, example (Section 4.1), lead to unanticipated,
adverse environmmental and social effects. However, the presence of en-
vironmental profiles and environmental impact assessment documentation
i8 no guarantee of success and can induce a false sense of éeéﬁrity (as
in the Mangrove Lagoon, Virgin Islands, example in Section 4.2) unless the
framework for the impact assessment is broadened to reflect insular
human use conditions (such as déééribtiéﬁé of mén—léﬁd—éeé; non-cash
subsistence economic factors); constraints (such as national vulnera-
bility/dependency indiéeé); and the bias or skew factor rééulting from
a marginal marine data base and historically land-oriented planhihg

practices.
For island areas; environmental impact assessment prdcédureé should

itoring and evaluation strategy (with clear delineation of éséigﬁéd re-
sponsibilities; schedules, repértihg and funding options). Some atten-
tion should also be péid to ééhedﬁling a péét4aﬁdit aétivity; In other
words; the iﬁpact assessment éﬁprbééh; if dééd; should be a less static
vignette and more concerned with process, feedback and verification of

--before; during and after-—the latter two preferably by an indepéﬁdeht
entity.

Additionally; the natural ecosystem concgpt; as employed by many
scientists cérryiﬁg out environmental iﬁ?éét and resource assessment ef-
forts; results in an incomplete definition of projeét boundaries. The
concept must be expénded to include human use systems and related link-
ages, with appropriate "boundaries” for analyzing project impacts on

human ecology.
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(2) Guidelines for coastal resources ﬁénagement should be enforce- o

able and equitably applied; Unenforceable environmental ménagement

legislation for coastal and marine resources and/or regulations and

permitting procedures which the QOVérhmeht itself is ndt williﬁg'to'honor

are worse than no rules at all becéﬁse'théy ébﬁbrbﬁise‘gbvéfnment'credi—

bility among resource users.

Encouraging the haéty drafting of coastal zone or marine resource
management legislation should be avoided. Legislation should be drafted
when based on solid (not neceésarily ﬁreéise) scientific and socio~
economic information--including information about how traditional uges,
users, and resource management practices will be affected, or what
industries need incentives or restrictions to enhance development and
increase local self-reliance.

Enabling legislation for coastal zone maﬁégemeht prdgrémé that re-
quire massive of f-island hiriﬁg of exﬁétfiété prbféééidﬁélé does not meet
these standards and should be avoided as premature.

(3) Training and education stratégies should be integral components

of resource assessment, impact assessment, or marine/coastal resource

management planning efforts.

' Training and education strategies in marine and coastal resource
assessment and management for and in island areas should focus primarily

on mid-level technician skillszuilding and on upgrédiﬁg the marine 1lit-

ministerial (sectoral) boundaries.

The relative smallness of the population base in most small islands
makes it very difficult to idéntify and provide mﬁnpower réquiréments in
addressing technical areas like marine resourée development. Unfortun-
ately, as the Minister of Education for Tonga (former Chancellor of the

University of the South Pacific in Fiji) has noted, "... training pro-
vided overseas is expensive and disrupting” (Kavaliku, 1980).
Prospective skills-training workshops or programs might focus sep—

arately or colleétively on establishing manégement objectives and guide-~
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lines onAcoastal zone or marine resource éésessmént; on éommunity parti~-
cipation; non~formal data édllectidﬁ; resource mapbing (by tybé and by
"objective"); impéct assessment methddologiéé; ééodevelopment prinéiples;
and alternative managéméht devices such as marine pérks or éft;fiéiél
reefs for fisherles enhancement. As ébptdpri&té to the island or island
group a workshop format could address ptebététiéh of resource plénnihg
guidelines for specific issues such as docks and piers, harbors and boat
channels; éauséways and jéttiés; baseline data gathéring; small boat
harbor development, beach and shoreline erosion ébntfol; beach nourish-
ment/enhancement; légdoﬁél éjétéms; wévés; swells; tides and éﬁrféﬁté;
and risk analyéis; Such tdpiés should be ééﬁfdééhéd as simply and in as
practicai a fashlon as possible. In each case the workshob should em-
phasize what could be done using locally available skills and materials,
equipment and instruments. As a second concern, workshops should address
what other management goals could be addressed given a modest additional
increment of expanded skills traiﬁing; a few basic research tééls; in-
struments and méaéﬁfing déviééﬁ; along with standard data rééording
forms and "how-to-do-it" handbooks. The reinforcing incentive of béing
part of both a national and regional network and baseline data/inform-

ation managemént syétém could enhance the étfatégy further.

(4) Large-scale development projeéts‘iﬁ smaller islands should be

spread over the longest possible time frame and should be designed to be

carried forward in stages;'to reduce temborally concentrated impacts and

encourage mid-project te-design if necessary.
Major coastal/marine resource dévelépméht projeéts on smaller is-
lands affecting édmplex inter-related eéoéYétems; whenever ﬁéééible;

should be designed for phased implementation; thus allowing time "breaks”

ad justments. This is espeéially crucial when the natural resource
base provides inpﬁt to a local and traditional subsistence éébndmy;
The irreversible "transformational” effects of major development
schemes on traditional human use systems and the equally irreversible
envirommental effects of major projects suggest the need for both

careful monitoring and retention of the option for mid-project re-design
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if required.

(5) At a minimum; oontinentally derived coastal zone management

models require major reformulation if théy are to be employed in small

island circnmstances,'and in'éomé'oaséé'oontinéntéll? derived models

will be inappropriate;

Scaling down existing continental aoproéoheé to coastal and marine .
resource management is not énough; The focus; boundéries; structure;
planning, staffing, and funding elements of a coastal zone management
approach all require re4thinking and fe¥déSign within an islénd context
to incorporate the following:

® an emphasis on lgﬂéi dévelopment opportunities integratéd with

existing human use syétémé

® fewer top—downlregulatory constraints than in continental

models

® targeted emphasis on marine litéracy and locélly réquiréd man-

agement information systems (formal and informal)

® reformulation of the concept of "public participation” to place

more emphasis on concensus and less on formalized ex post facto
responses

® provisions to enhance insular self-snffioienoy_(whioh means

appropriate; locally sustainable technologioal transfer and
ecodevelopment approaches)

® an emphasis on "prodnction" diversity, decentralization (the

periphétal system), and the éxpanéion of internalized markets,
even at the expense of (a) eiports; (b) alleged economies of
scale, and (c) forégone outside investment or fotéign aid funds
for high—-tech schemes ‘

® greater incorporation of existing institutions

® emphasis on inter—island regional linkages and opportunities

for shared training, management and enforcement.

(6) The existing informal network of island coastal and marine re-

source planning and development practitioners (institutionnl;'govern-

mental; individual); who have dévélooéd the new épproaches and models

reviewed herein, collectively constitute a unique "insular resource"”
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which should be tapped for island coastal and marine resources manage— -

ment.

Numerous innovative and exﬁérimental approéches to island coastal
Their diversity reflects both the édmplékity of the prdblem and the uni-
verse of island types. Current initiatives to structure more for-
malized coastal zone managemént progrémé need to find ways to utilize
these proven 1sland specific étfétégieé; The priméry task at héﬁd;
therefore, is not fundamentally a basic research prdblém so much as it
1s a technical applicatidh brébleﬁ; It is, therefore, appropriate to
devise mechanisms to apply wh;t has been learned. This is seldom done by
development agencies wbrkihg within an island ééntéxt; howéver; beihg
left primarily as a task for an academician's post—audit; years after the
fact.
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