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INTRODUCTION

Towards the Management of Marine Resources

Humans are now utilizing most of the plant's terrestrial area in
order to meet thaif basic fequiremeﬁts for food, water, shelter, energy,
health, education and spirltual/emotional harmony. Generally, through
several millenia of human cultural evolutlon, land use technlques have
evolved from huntlng and gatherlng to agrlculture ‘and forestry to
1ndustr1allzatlon, with ever greater manlpulatlon of the biosphere to
provide mankind with desired goods and services. -

As the land has been increasingly used and resources depleted,
attention has turned increasingly to using the resources found in the sea.
Humans, perﬁaps naturall&, séek fo follow their terrestrial exberience
there, buf the scale of time is greatly different, Most harvesting of
marine organlsms, even today, must be classified as hunting and”gathering,
even though industrialized methods are used, FlSh kelp, whales, lobsters,
coral, sand and other resources are removed from ocean waters, the sea
floor, and rich coastal estuarles bays, and wetlands. When supplies run
short, there is need to culture 11v1ng resources to perpetuate yields
and enhance both quallty and quantlty, yet mariculture is still in its
infancy, lndustrlallzatlon of the sea may soon be upon us as eivilization
seeks to satisfy a growing need for energy and food.

Though use of the sea may appear to be tracking that for the 1and,
management of the sea and coastal zone cannot be expected to follow
terrestrial paradigms with any reasonable success, The sea is much
different in character than the land. While the atmosphere contains very
little life, the hydrosphere contains the greatest Variety of life on earth.
While life on land is but a few meters thick, life in the sea occupies
the entire watermcolumh. And, while the air currents transport relatively
little biologiaal material, the ocean currents carry plahts;:animals, and
organic and inorganic substances from land and sea, Entire "élouds"‘of
nutrients and planktonic life move by ocean currents to supply'eéologic
functions far removed from their source. Different stages iﬁ thé'life'éycles

of marine animals very often inhabit entirely different ecosystems.
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Other differences are relevant to any consideration of managing

the seas. The downstream effect in the ocean far exceeds that on land.

The chain of events between primary productivity and secondary and tertiary
productivity may be far removed in space becausé of ocean currénts,h
Similarly, pollution's effects may be hundreds of kilometers removed from
the source, This makes it necessary to view individual organisms.and
places of interest to humang in far -different spatial terms than is
familiar in terrestrially-oriented thinking. That-is, marine ecosystems,
in terms of relationships between organisms, nutrients, and perturbations,
are seen in terms of whole segments of oceans.

The sea and the land are interdependent. The sea receives sand,
silt, pesticides, effluent wastes, fresh water and nutrients from the land,
Nearshore areas are inseparable from the sea and many organisms depend
upon terrestrial contributions. The sea, in turn, modifies the climate
of land, provides fog, oxygen, rain, and winds to the shore, and stores
the sun's heat., The "coastal zone" where over 50% of the world's people
live, is the meeting place of land and sea and is, at the same time, one
of the most perturbed, yet still productive, zones of our planet. The
concept of residuals illuminates.these vregional interdependencies, All
human activities have effects called "residuals" which, in turn may affect
other human activities. In the sea, such residuals as siltation may
affect habitats of species which move through whole oceans,

Therefore, if ecocsystem management is to be applied to the sea, it
is necessary to focus upon entire oceanic regions., Appreciation of the
sea's processes is like looking at weather; from a local perspective, we
may see clouds, but a satellite's eye, gives one the appreciation of whole
meteorological systems. The ocean's processes are to be seen on a similar
scale. - Further, the sea and 1land must be considered together. Ecoclogipal
processes, including nutrient flow,.species movements, siltation, energy.
transfer and stream flow between land and sea, are key factors in determining
the boyndaries of regions., Management requires that such procusses be

integrated with social, economic and political factors to insure that

Jour eguation



our equation for the best sustainable use of marine resources contains the
vital elements necessary for holistic treatment and solution.l/

A Regional Context for Marine Resources lanagement.

With'this perspective in mind, IUCN has placed major emphasis upon
the need to plan the"sustainable use of marine and coastal natural resources
within a regional and ecosystem context. Specifically, IUCN's concern |
for maintaining the living resources of the seas is seen to form a part of
regional analysis as a basis for the ecologically sound development of
the human environment. _ ‘

The first region to receive priority by IUCHN for marine conservatién
is the Caribbean, defined as the coastal and marine areas of the Caribbean
Sea, the Gulf of Meuico, including the Greater and Lesser Antilles, the
Bahamas, Turks and Caicos Islands, the Gulf Coast of the United States and
Mexico, and the Caribbean Ceasts of Central America, Panama, Colombia, |
Venezuela, Guyana, Suriname and French Guiana,

IUCN's effort is compatible, and indeed complementary, to the United
Nations Enviromment Programme's and the Economic Commission for Latin America's
Caribbean Environment Project on "Scund Environmental lznagement in the
Wider Caribbean".2/ Considerable emphasis is being placed on co-operative
work to integrate IUCN's work with UNEP/ECLA's activities to insure that
development in the region is as sustainable as possible.

The Caribbean Region is characterized by high biclogical procuctivity
along the coasts where sea and land interact, but by low productivity in |
the deep ocean regions. The Region is large and exceedingly varied both

biophysically and culturally and, as for all marine-dominated regicms, many

1/ Ray, G.C., Bcology, Law, and the "Marine Revolution," 1970. Biological
Conservation 3(1):7-~17; Ray, G.C., and Norris, K.S,, 1972, Managing
Marine Environments. Transactions of the Thirty-Seventh North American
Wildlife and Natural Resources Conference, March 12-15, 1972, Washington.
D-Co’ PP- 190-200.

2/ This Programme has offices in Trinidad and has been in development since
about 1976, Various documentation is available from the UNEP Regional
Seas office in Geneva and from the UNEP/ECLA office, which describes

the various components of the programme.
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of its resources are shared among nations, not lying discreetly within
national jurisdictions, The concept of resource sharing is essential to
the sustainability of the region's support system for humans.

The Region has been subdivided inte "subregions® éstshoéﬁrin Figure 1,
These subregions focus attertion upon major ecological units of the larger
system, The characteristics of -each of the six subregions are listed in
relative terms in Table 1,- L

It is useful to note that most of the political entities with the .
lowest per capita income (Haiti, Honduras, St. Vincent, Gremzda, Dominica)
are in the insular Caribbean, as are the countries with the greatest
population densities (especially the Lesser Antilles), These form the
areas with greatest pressure on their living natural resources .from local
people, The major fishing countries of the Region (United States, Mexico,
Venezuela, Cuba) are much less dependent on fish protein than the insular
countries, especially the Lesser Antilles, which have the highest rates of
per capita consumption of fish products. - The insular countries receive
the major portions of the region's marine-oriented tourism, - In contrast,.
the Continental portion of the Caribbean Region is not heavily populated.
There are féw large urban centres along the coasts of the Centrai American
portion of the Region. Santo Domingo, Dominican Republic, is the only city.
of over one million inhabitants facing the Caribbean Sea. All other cities
of one million or larger face the heavily developed Gulf of Mexico, including
Miami, St. Petersburg, New Orleans, Houston and La Habana. Others, such
as Maracaibo and Barranquilla, may affect the Caribbean indirectly by way
of rivers or other downstream effects,

Environmental threats to the Pegion are associated with overfishing,
0il and mineral exploitation, pollution, the destruction of the coastal
zone, including mangroves, Wetllan'ds, estuaries and coral reefs, and with
the deforestation of watersheds,  There is a general lack of capacity and
techniques to protect and manage These habitats which aré critical-for the
reproduction, gréwth and sur;ivgl‘of marine organisms and stocks'of
commercially important species. This presents a serious, threat in the

face of increasing development, For example, trends in the extraction,
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Table 1

SUBREGION CHARACTERISIICS

Ererirornmental
Shelf
Upwellings

limate
Rivers
Froductivity
Major influence

Habitat
Vetlands
Bays, Estuaries and Legmons
Living Reefs
Sea Grasses

ﬂu_ecies

Dominants

Sociceconopic
Population
Figheries
Ocean trafiic
[iinerals
Coestal deveiopzent

Culf Bahanian Northwest Antillean Southern Guianan
Large Large Hoderate Small Vioderate Large
Large 2 Large Small Large ?

Totp. Tropical Cool Tropical Trepieal Cool Tropical Tropical Tropieal
Many None Hederste Faw Fiany Heny

High Foderste Hoderate Low High High
Continental Ocesnic Continental Oceanie Cantinentel Continental
Hany Fey teny Fey Hany Hany.
Fany HModerate Fany Feun Vamny Foderate
Feur Dominent lany tioderate Faw Hone
Meny Dominant Hany Nederata tioderate Pay
Shrimp Corels Corels lobster Shrimp Shrimp
Demsrss) figh Sea grasses Sca grasses Hoderate £ish Lobster Dewersal fich
Pelagic fish Conchs Conclis pepulations Demersal fish Budansered
Veding birds Iobstar Lobsler Sea birds Pelagic fish spaclos
Endameered Demorsal fish Dowersal fish Sea turtles Endangered species

specles ~ Sea birds

Erdangered speciaes

lioderate Low Low High Low * Low
Valuvable Veluehle Valuable Low High Moderata
Heavy fioderate toderate to low Heavy Heavy Loy

Rich (+0il end gas) - Low toderate to low Lot Rich (+6i1 and gas) Unknewn
Fioderats Hight to low Lov High HModerate to lov Low

"~

T -

Note: There eve many points of differentistion betueen the subregions. Only soue usjor chavecteristics are included hores



prbcessingfand transportation of petroleum products raise the spectre of
even more massive oil pollution than at present from spills and disasfers‘
with little means, at present, for control, Similarly, coastal development
of one country may seriously affect the natural resources of another, yet
there are few agreements to negotiate such potential conflicts.

World Conservation Strategy

JUCN defines congervation as:

"the management of human use of the biosphere, and of the
ecosystems and species that compose it, so that they may yield
the greatest sustainable benefits to present generations while
maintaining their potential to meet the needs and aspirations
of future generations."3/

Tfaditionally;,conservation has been oriented toward fﬁe_protection
of singie speéies and individual sreas observeé to be important habitaté;
for wildlife, It is becoming apparent that what is required is nothing ?
less than the appropriate management of nature’s, and thus humankind's
life support systems. This cannot be accomplished by isolated actionsg
rather, it is necessary to comprehend the workings of whole ecological
systems and to devise means to maintain, and often enhance, the critical
ecological processes of these systems, The task is two~fold: first it is
necessary to understand natural systems, and second, action must be taken
to insure that these systems continue to contribute to and support human
development and the environmental heélth of the planet, ?

With this pﬁrpose in mind, IUCN has developad the World Consepvation
Strategf (WCS), with support from UNEP and the World Wildlife Fund (WWE) 4/
The WCS presents a conceptual framework for conserving the earth's living
resources on a global scale. General lines of action are drawn to direct
attention, expertise, and financial resources toward those issued, species,
and areas which are of critical concern to the appropriate development and

sustainment of the environment.

3/ World Conservation Strategy Ref, 18,4,79, IUCN, Morges, Switzerland.

L7 Reference No. 3 also includes information on the history of the WCS
and its support. The dates of implementation of the WCS are available
from IUCN Headguarters., :

JThe strdtegy



The strategy presented here for the Caribbean Region follows that of
the WCS, - In this Region, it is apparent that conservation and development
depend upon one another to a degree not traditionally recognized in the
past, In fact, conservation and development have often been adversaries,
the former relegated to protecting scraps of land or.rvelict or endangered
species, while the latter stood as the champion of human well~being, Neither
of these positions can be sustained. Clearly, conservation and development
are linked in ways we are only beginning to comprehend = and that human
institutions are not usually well-prepared to accept. = -

Strategic Planning

Strategic planming for the maintenance of living resources examines
the major overall problems facing species, communities, people and life
support systems, It focuses upon the requirements for ensuring the long~term
maintenance of species and habitats while immediate~term benefits can
continue to be derived.,  Strategic planning reviews major trends, analyses’
the relevant factors, synthesizes the relationships among key factors, and
identifies priorities for action. In addition, and ©o keep the planning
process up-to-date and on target, strategic planning periodically reviews
all field activities which have been derived from the strategy in order to
glean learning from experience, and to constantly w»evise the information
upon which planning is based,

Strategic planning provides conservation with a view of the "forest
obstructed by the trees" - for perceiving the bouillabaisse of water masses
unobstructed by surface glitter - an objective grasp of ecosystems with )
relationship to the goal of maintaining the sustainability of living
resources, And, the goals of conservation must be integrated with those
of development, To development, strategic conservation planning provides
a means to identify those areas of land or sea which merit special forms -
of management to sustain human development and environmental stability and
to note in which way, where and when, certain development altermdatives will
involve negative or positive impacts for the environment.:

Thus, with the WCS, IUCN has taken a decisive step towards placing

conservation onto a footing which will assist development planning and the

' /management of
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management of the enviromment, Living resources can be integrated with
development decisions, and in their effective management, they may yield
ever greater benefits to humankind, Co .

Objective of this document

The objective of this document is to-guide IUCH, and other interested
organizations, in the development of a procedurs for preparing. strategy plans:
for marine conservation in the Caribbean Region, : The ultimate goals of
this effort ave: (1) to support the management of the- living marine and
coastal resources of the Caribbean and related support systemz so as to
yield the greatest sustainable benefits to humaps while maintaiging{ﬁpeir
potential: to meet the needs and aspirations of future generations, and
{2) to serve as a model for strategic planning in other marins and terrestrial
regions or areas. - ‘ - o . -

The decument iticludes a suggested STRATECY. PLANNING PROCESS ~ a
procedure for the preparztion, implementation and up~dating of comservation
plans at the strategy level. . This PROCESS consists of six organizational
and managerial functions which are described individually. Emphasis is
given to the fact that when the six functions are interrelated and.
interdependent, and, when cperated as one programmatic.or "organic' whole,
they enable IUCN to analyse and synthesize fresh informatdion from the field,
orient conservation action, and lsarn quickly from past experience. ..

IUCN/WWF Projects 1037 and 1462 modifiad and/or adapted tested
techniques to provide IUCN with methods to implement the strategy oplanning
process in practical terms. The RESULTS of the work are summarized herein;
the details are to be found in the varicus reéorts, displays, and publications
of the individual projects. '

Several problems and difficultiss were encountered by the Projects,

In the DISCUSSION:section, particular cases are mentioned where the suggested
methods require special handling. There remain limits for conservation
planning due to a lack of information, knowledge of ecolegical and socioeconomic
processes, and technologies for sustainable management of marine resources
which must be-addressed in this evolution of strategic planning.

RECOMMENDATIONS are presented in three parts - those dirscted to IUCH
itself for implementation of strategic planning; to IUCN and WWF concerning
priorities for action in the Caribbean Region; and, for IUCN to suggest to

UNEP/ECLA for work on the Caribbean Environment Prograrme.
JBACKGROUND



BACKGROUND

JUCN activities in the field of marine conservation began to be
stressed in 1870 when in December of that year the\Coﬁmittee on Marine
Habitats of the IUCN Commission on Ecology met.for the firét time. By
late 1973, momentum had been gained and froject No. 1037, “Ccnservation of
Critical Marine Habitats™ (CMH) was launched under the leadershln of
Dr. G Carleton Ray at The Johns Hopkins Un;ver31tj. The early years of
the project were spent in the development of concepts in providing consultative
service to IUCN.3/ _ . _

The. first major international meeting on marine rarks and reserves
occurred in Teheran in March 1975, and was followéd in May of 1976 by the
International Conference on Marine Parks and Reseyves in Tokyo. Oﬁe of
the recommendations of the latter meeting was.the estaalishment of a.
Critical Marine Habitats Working Group at IUCH which eventually evolved
inte the IUCN Marine Steering Committee (MSC) which met for the first time
in Sertember 1976. The combined efforts of the CMH Project and the MSC
resulted in the definition of a Global Marine Conservation Strafegy that
was launched as the IUCN/WWF Marine Programme at the Fourth Intgrﬁational
Congress of tiue World Wildlife Fund in San Francisco in November 1976.

In 1976 and 1977,\the MSC identified the Caribbean as a priority
region within the IUCN Marine Programme, Work had.already beguh in the
region through several IUCN/WWF Projects on particular habitats or species.
Most relevant were the activities of the CIH Project which included the
déveiopmeﬁtrof methods and techniques for the inventory and evaluation of
critical marine habitats. The project also made several field visits and
instituted co~ordination with the Caribbean COnsgrvationAAssociaticn and

the UNEP Regional Seas Programme, particularly., The UNEP/ECLA Caribbean

5/ Ray, G.C., 1978, Critical Marine Habitats. A Report for November
1973 - December 1977 on IUCN/WUF Praject No. 1037. Johns Hopkinsg
University: December. 47 pp. :
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Environment Project is based in Trinidad. The latter had also identified
the Caribbean as one of its concentration areas for its Regional Seas
Programnme,

In the Spring of 1977, the CMH Project began to concentrate on
information-gathering for the Caribbean region, This resulted in the
preparatidn of a “Caribbean Habitat Notebook" and a series of maps showing
habitat data. - This préliminary effort was expanded by the addition of - -
James A, Dobbin of James Dobbin Associates Limited, and Dr. V., Elliott
Smith of thHe Cranbrook Institute of Science, - Dobbin had previously applied--
environmental planning and mapping techniques to the Persian-Arabian Gulf’
for the United Nations' Ocean Economics and Technology Office.8/ Systens
Analytic Mapping (SAM) was the name given té this technique during the course
of work on defining critical habitats of walrus ‘for the United States °
Yarine Mammal Commission.7/ It is based on the IMGRID computer~manping and
hand~drawn data file systems developed at Harvard University. Dobbin
refined and modified those techniques to addvess problems of coastal and
ocean resource management while there from 1974-1976.8/

Drs V., E. Smith had previously anclysed LANDSAT satellite imagery-
for distinguishing reef and otheér habitats of the Great Barrier Reef of -

Australia.9/ As satellites present the only truly synoptic teols for

8/ Dobbin, J.A., 1876. Integrated:Pegional Plamning: Illustrative Examples
of Planning & Mapping Techniques. Consultation.on the Development §&..
Protection of the Marine & Coastal Areas Kuwait, 6-10 December 1976, -

- UN/ESA Ccean Economics & Technology Cffice, 1976, = - ' e

7/ Ray, G.C., Dobbin, J,A., and Saln, R.V., 1978, ‘Strategies for Protecting
Marine Mammal Habitats, Oceanus 21(2):55-867. L

8/ Dobbin, J.A., 1976. Planning, Mznagement & Design of Marine Parks =
and Reserves. Harvaprd University, Department of Lanascape Architecture,
Master's Thesis, 108 pp.: Dobbin, J.A., 1576. Ocean Plamnning: Systematic
Planning of Ocean Resources in the Economic Zone, Harvard Graduate

School of Design, Department of Landscape Architecture, MS Thesis,

65 pp. . e

g/ Smith, V.E., Rogers, R.H., and Reed, L.E.,, 1975a. Autcmated Mapping

and Inventory of Great Barrier Peef Zonation with Landsat Lata.

Ocean '75% Conference and Exposition, San Diego, California September
22-24; Smith, V.E., Rogers, R.,H., and Reed, L.E., 1975b. Thematic Mapping
of Coral  Reefs Using Landsat Data. Tenth International Symposium on ’
Remote Sensing of Enviromnment, Ann Arbor, Michigan, October 6-10, 10 pp.

/habitat analysis
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habitat analysis on a regional level, their data supply another essential
tool for purposes of critical habitat evaluation. The results of his
Caribbean analysis are in preparation.égf

In February 1978, IUCN held a Caribbean Marine Programme meeting in -
Guadeloupe for the purpose of (1) diséussing IUCN's involvement in the
Caribbean negion in relation to other conservation activities, (2) structuring
IUCN's involvement for maximum impact, and (3) idehtifying sources of funds
and manpoﬁer. A major conclusion of the meeting was the need for a étrategié
conservation plahning document for fhé region to be completed by the end éf .
the year. The need to integ?ate a prbject'for the development of such a
programme with the CMH ?roject was stfeésed, as thisitask was outside the
scope of Project 1037, 71 o

Within the hemisphere, some strétegic conservation planning expérience
has been gained, and iﬁdeed, strategies.fbr the conservation of wildlands have
been prepared for Chile, Ecuador, Dominica and Braéil.é}/ It was expected
that the methods employed for the deve;opmenf of these étrategies would be
applicable to mariné resources if prbﬁer adjustments were made,

Miller and Putney; authors of two.of these strategies for the
conservation manageﬁent of critical nétural areés, and other works on
conservation planning, were present at the meetings.in Guadeloupe, representing
the Eastern Caribbean Natural Areas Management Programme (ECNAMP), which
was initiated in 1977 through the School of Natural Resources of the |
University of Michigan and the Caribbean Conservation Association with
funding from the Rockefeller Brothers Fund and the World Wildlife Fund.

10/  Smith, V.E., and Ray, G.C., (Preliminary Draft) A Satellite-Based Svstem
for Mapping and Inventory of Marine Habitats in the Wider Caribbean
Region. Partial report on IUCN/WWF 1037. 56 pp.

11/ Putney,A.D., 1976, Informe Final sobre Estrategia Preliminar para la
Conservacidn de Areas Silvestres Sobresalientes del Ecuador. Documento
de Trabajo. No. 17, UNDP/FAQO/ECU/71/527. Quito, Ecuador (mimeographed);
Putney, A.D,, 1977. A National Park and Forest Systems Plan for Dominica.
The University of Michigan/Dominica Wildlife Programme. Roseau, Dominica
(mimeographed); Thelen, Kyran D,, and X.R, ¥Miller, 1976, Planificacidn

- de Sistemas de Areas Silvestres. Documento T&cnico de Trabajo No. 16,

Proyecto FAO=-RLAT TF=199. Santiago, Chile; Wetterberg, Gary B, et. al.,
1976, Technical Sewies No. 8, UNDP/FAQ/IBDEF/BRA/545 Project. Division
of Nature Protection, Brasilia, Brazil,

/Miller and
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Miller and Putney wefe asked to assist in the design and implementation
of a project to write a strategic Caribbean Marine Consefvation Programme
for IUCHN, _

'Thus, Pfoject 1462: i Stfategv fcr Marine Coﬁservation in the Wider
Caribbean" was 1n1t1ated in Aprll 1978, by the ECNAMP of UM/CCA in close
working collaboratlon wzth Progect 1037. Through several joint working
meetings and comblned field work, both projects addressed their respective
and common objectives and submitted draft field reports for,revieﬁ by IUCN.12/
Additional graphic materials, data and bibliography were submitted to IUCN/WHF
by Project 1037, representing majoﬁ eleméﬁts of their contributioﬁs. Notably,
a 9—panel dlsplay on the appllcatlon 01 SAM to the Caribbean regxon was
presented at the IUCN General Assembly at Ashkhabad, TSSR, September 1978.
Copies of this dlsplay are with IUCN Ray, and James Dobbin Associates
Limited and ave available for use, _ A

At the first meetlng of IUCN'S Programme -lénﬁing‘Advisory Group (PPAG)
at Morges in February 1979 of which Miller and Ray are mewbers, the overall
programme procedure for the IUCH was dlscussea at con51derable length, Basic
requ1remen+s and lines of approach were suggested. To place the suggestions
for strategy plannlng preparea by Projects 1037 and 1452 for marine conservation
in the Carlbbean Region into the evolving plunnlng framework of IUCN, it
wae decided by Miller and Ray, in concurrence with A._Phllllps, IUCN Programme
Directecr, that a unified document be prepared by‘bofh projects to'transmit
the essential guiﬁelines from the work of their teams to IUCN and WWF in
a manner consistent with the strategyv procedures being developed., This

document is the result of that joint exercise.

Putney, A.D., 1979, A Strategy for Marine Conservation in.the Wider
Caribbean. Draft Report submitted to IUCH/WWF for Project 1462,

22 December, 184 pp.; Ray, G.C., and McCormick-Ray, M.G., 1979,
Planning a Marine Conservationm Strategy for the Caribbean Region.
‘DPraft Report submitted to IUCN/WWEI for Project 1037. January. 27 Dp.
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THE STRATEGY PLANNING PROCESS

The process by which strategies for the cbnservation of marine, as

well as terrestrial, resources can be planned consists of six 1nterrelated

and interdependent planning functlons. In the plannlng stage, these functlons

may be considered as sequential steps. Later, when a strategic system

has been set up, they are to be carried out together'

Funetion 1,

Function 2.

Function 3,

.

Function 4,

Function 5,

Function 6,

Gather information relevant to the extent and utatus of
marine resources and the problems and issues related to their
preotection and use, Storevthe information in a manner'useful

for, and easily retrieVed bv, interested users,

Verify and gather addltlonal and detailed 1nformat10n in the

field, Study areas which are representatlve of resource
types and particular problems to gain rylevant field experience,
Analyse information to détérmine concentrations of 1iving

resources, the nature of ecclogical processes important to

. major species and productlve habitats, and locations where

present or potential human activities are concentrated. Synthesize

the results of analyses to show where potential conflicts

and/or compatibilities lie. Present information to guide
interested organiéations and individuals on strategies foq
conservation action, | . o
Determine priorities for'action to address the key.problems

and issues pertinent.to support systems for humans éh& other
species of the Region, and those related.tb possible conflicts
between human activities and ﬁatural resourcés. t
Implement activities through agreemehts, conventions,-and

field prOJects, as approprlate, and 1n collaboration with

other 1nst¢tuc1ons and 1nd1vlduals, to solve problems and issues.
Monltor agreements, fleld projects, and the programme as a whole
to learn from real-world experience and to 1mprove the efficiency

of future prOJect and programme operatlons. Monitor the status

/of the



of the marine and coastal environment in the Region on a
continuous basis to provide a periodic updating of information,
knowledge, problems and issues, and their analysis and synthesis.
Activities of IUCN/WWF Projects 1037 and 1482 - o ‘
- IUCN/WWF Projects 1037 and 1462 employed their past experience and

methods to adapt to the Caribbean Region .for 'implementation of this strstegic
planning process. Only the first four planning Functions were undertaken,
Project experience is summarized according to the individual planning
functions to which they relate:

Function 1: Gather, stove and present information .

Particular types 6f informatien, repiresentative of species, habitats,
processes, and socioceconomics are required to guide:decisions at the strategic
level, Tablée 2 lists the £ypes of information or-ELEMENTS (e.g., currents,
wetlands, tuna, fisheries, tourism, reserves, etc.) ‘gathered. This information
was obtained over a period of & year and a half by Project 1037 through
literature search, contact with a large number of experts on the region and/er
from the region, and from personal experience. All information and unpublished
references were catalogued and filed in a carefully organized manner,

-called the DATA'BASE. - Published rveferences for the work were noted in the
BIBLIOGRAPHY., Information was also presented in a cartographic format on
standardized maps of the Caribbean Region to form the DATA ATLAS, The SAM
method was employed in rough form by Project 1037 to show concentrations of
resources, their ecological process support systems, and potential conflicts
or compatibilities with socioeconomit activities,

As shown in Tigure 1, the SAil method provides a graphic presentation of
(2) large areas containing many different resources, (b) smaller areas
containing many different. resources, {c) areas where information was found
to be deficient, and (d4) areas of singular importance. With regard to (¢). . .-
"information deficiency"™ may not mean that information does not exist; rather
" information was not available to the Projects during the brief courss of
‘work, These areas show the location of greatest resources values and/or
" of greatest potential risk from inappropriate activities,.. They alsoc show

explicitly those areas where information may be too deficient for further

/Tahle 2



© Teble 2
ELEMENTS FMAFFED IN THE CARIBBEAN DATA ATLAS

Happed Map desired Data costly
Element (contidence byt leck snd complex
indicated) sflequate dsta to map

Place names #
Subregions (selected avess) - #
Environrental

Bathymelry #
Physicgraphic provinee : R
Currents
March
June
Septenher
Deotember .
Water masses X
Upwellings ent dowmuellings 0
Tides ’ X
Sea suall 1
Wave energy %
Climste
¥ind
Rainfall
Evapotranspiration X
Rivers o
Sea tempersiure
March 4
June #
Air temperature
Topography
Geology _
Sediments #
Phytoplankton productivity *
Plankton distribution »
Tropical storms X
Barthquakes %
Habitats
Yetlands
Bays, estuaries and isggons
Living reefs
Sea grasses
Vistershed vegetation
§Ecies
Coalenterata
Black coral
Plexaura
Vermelid vorms
Mollusca
Conchs o
Octopuses o
Squids o
Bivalves M
Inseota
Mosquitoes : "
Sand flies .
Crustacea
Shrimps _ 0
Lobster L . -
Land crabs ot .

e Tk B A
M B M BE DS

# -3k T

by B pe
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Table 2 (concluded)

Mapped Map desired Data costly
Element : {confidence - - but laek and complex
indicated) adequate data to map

Species (contimation) B ‘ T
Fishes . )
Demersal _ . »
Pelagic oL - ..
Tuna *
Billfishes
Springs *
Stmmer
UYinter »
Sciaenids X
Groupers X
Jacks
Reptiles
Sea turtles
Crocodilians
Birds
Wading birds
Sea birds
Marine mammals
Sceioeconomic
Population density
Fransportation
Fishewles
Commerclial
{onch/Lobster
Octopus/Squid
Shrimps
Fishes
Artisanal X
Sport X
Petroleum '
Favorable strata and leases *
Infrastructure 7]
Transportation b4
Spill trajectories ‘ X
HMinersls d
Ccean duming
Pollugtion X
Watershed development
Cosstal cevelopment
Pourism
Econcmics
Heglth
Nutrition
Corzamicable dissase
Vectorwborne disease
Psychological
Phisiological
Jirisdictional
Karine jurisdictions
Reserves
Existing
Proposed
Cultural/Intitutional

Historic cultural sites
Resesrcih institutions

Total
Grand totel proposed = &7

*

oo OO0 IeIE »

FOOO

-
B ose b BE M M

R Sk

lg oo
[}
&

Hote: # = Date canplete and relizble according to best gvailable imouledges
=% 0 = Date reliable but geepraphically incompletes
® = Dota wnoertain.
¥ = ot graded for confidence. /analysis
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analysis,13/ Figure 1 is a refiﬁement of the initial rough analysis and
synthesis, but elucidates one result of the SAM method. '
Function 2, Gather and verlfy 1nformatlon in the field

Study sites were selected w1th the aid of SAM from the ‘zones with

greatest resource value/risk based upon five crlterla'
| (a) geographlcal.balance - at least one study area was to be chosen
from each subreglcn (as dellneated in Flgure l),

{b) representatlveness - the “study areas were to 1nclude among them
examples of key habltats, specles and human development act1v1t1es,

(c} Amportance to human welfare - each area was tc be related to
basic human needs in relatively obV1ous terms; ' .

(@) availability of data = infqtmation muet be available on each area
to facilitate amalysis, synthesis and the determinatioh_cf priorities for
action; and | o - .

(e} practlcablllty -~ each area was to be acce331ble and feature
reasonable facilities for transport and field study.

Seven study areas were chosen {Figure l), They are: the coastal
lands and waters of Belize, Geatemala and Hondurae in the Gulf of Honduras;
the Usumacinta watepshed and coastal area in Campecne, Mex1co the

Magdalena river delta and eastward to include the bays of Tayrona- the
Monticristi area of northwest Dominican Republlc9 ‘the Bahamas (Little Bahama
Bank); the Turks and Caicos; and the British Virgin Islands and Anguilla,

Each study area was visited by one or more of the members of the two
Project teams. Field data were collected to supplement the information
already mapped by the SAM technique at the reéional scale and to check
confidence in the information gathered.to that time, Lergeb gcales were
utilized to map elements at a level of detail more approprlate to the local
area, Human influences on the resources were studied to determine (1) the
kinds and extent of present uses, (2) planned activities ov developments

related to marine habltats or major specles, (3) the developmental potentlal

13/ There is reason to assume that additional information would be available,
given further opportunity to search local libraries and explore the
French, Spanish and Dutch literature,

/of the



of the marine and coastal resources along ecologically sound pr1nc1ples
(ECODEVELOPMENT), (4) traditional values, and (5) the socioeconomic '
characteristics of the local human populatlon. Analy51s was,made of
institutional and administrative‘aspects to determine: (1) the existence
of institutions for the plannlng and management of marlne resources,
(2) existing leglslatlve and policy frameworks relative to marlne resooroes,
(3) the kinds and locatlons of management unlts, (u) the present management
infrastructure, (5),exlst1ng public information programmes , (6) research
1nfrastructures and capabilities, (7) ongoing trainlng programmes , and
(8) part1c1patlon in 1nternat10nal programmes , organizations, and treatles.
Key references, including both 1nd1V1duals and publlcatlons, were noted.
~ For almost all of the study areas, most of thls information was

available. it was not, however, publlshed or gathered at one source. Rather,
it was dispersed through the offices of Government or in the mlnds or fxles
of interested 1nd1v1duals. One of the main tasks of each field team, t
therefore, was to ferret out thlS 1nformat10n, as time permltted on a A
piecemeal basis. Rapid reconnalssance of key areas was also made by plane,
boat or car, as appropriate. Fortunately, in almost every study area there
was a key individual, dedlcated to conservatlon, who steered the fleld
team both in data acqulsltlon and in maklng site v131ts. Wlthout the
assistance of these key 1nd1v1duals, the area studles would have taken
much more time to plece together,

. The information gathered in the :1eld for each study area was summarlzed
in the form of PROFILES for use in subsequent steps.

Function 3. Analyse and ciynthesme Information

As stated above, prellmlnary analysis and synthesms was carrled out
during phase 1. The 1nformatlon from DATA BASE, DATA ATLAS and PROPILES was
used to refine the initial analyses on concentrations of living resources,
to locate important ecologlcal processes for marine product1v1ty and ma]or
productlve habitats and to locate concentrations of present and proposed '
'human activities. The 1nformatlon was analysed to check for inconsistencies
between the information gathered initially and that obtained in the field.

Referencing of all information sources was examined to emsure that ‘éach

/element map
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element map could be explained and defended properly, and each element map
was assigned a confidence limit as shown in Table 2.

The information was then re-synthesized to refine concepts and
locations of potential conflicts and/or compa{ibilities. Foyr exampie,
there are a§sociations among resoubces.“ Iﬂ £igure 2, the associafions
among shriﬁp, crocodiles, manatees.and wetland habitats are‘presenfed.
While the bioiogy and ecology of this relationship are not Qéll understood
this synthesis can serve to guide planners to grasp that a disturbance or
alteration to any of these resources may affect the others- that 15, the
manlpulatlon of, wetlands may be related to the production of shrimp, crocodiles,
and manatees togefher. All of these species depend upon coastal wetlands,
.and their functional interdependencies may be significant, Therefore, in
order to protect manatees and CPOCOdlleS, it may be a more‘approprlate
strategy to develop a case for wetlands conservatlon from the standpo;nt
of a sustained yield of an economlcally—lmportant flsherv. At least, the
interrelationships among these species and thelr ‘habitats should be
investigated. N o

To carry this strategy further, it is necessar§ to evolve concepts of
the vulnerability of shrimp and other resoufces important to various human
activities, such as fishing, petroleum exploration and exploitationm,
ufban and induatria}rdevelopmgnt, énd watershed deteriorétion. A‘beginning
toward this end is iliustratéd in Figure 3, From this synfheéis the planner
can note rel;tionsﬁips between resgurce'uses and parficular natural resources,

A final illustration of the éynfhesis of information methos is shown
by Figure 4. Protected areas have been established in the Region to conserve
particular natural resources, The seemingly large number of reserves could
give the impression that much has been done to preserve genetic resources
and key ecolegical sites, However, the Pigure calls attention to the fact
that while sume reserves lie within areas of high priority for marine
resource conservation, as derived from Figure 1, wmost -are very small in
size and many are located in areas with few resources. 'It is also apparent
that such reserves cannot possibly encompass arveas sufficient in size to

protect migratory marine species, In any case, one is led to appreciate

/that additional
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that additional reserves and management areas of different kinds than
traditional parks and sanctuaries will be prequired to meet specific
conservation objectives for marine resources.

Function 4, Determine Priohities Ffor ‘Action

From within the seven study areas, action priorities were identified
to guide the formulation of project proposals, for the conservation of marine
rescurces in the Region. This procedure provides the project planner with
a means to reduce the scope-of work to specific sites, themes and resources.

These suggested activities are representative of some. of the kinds of work

which. should be carried out in support of national and regional institutions
by TIUCN, WWF and other .interested organizations. and individuals.. They do

not comprise a complete list, but result from the applicaticn of the strategic
methods described herein within the time and funds aveilable,

In addition to specific priorities for selected site action, a set of
recommendations'is presented below to guide IUCN, WWF, UNEP and other -
organizations in the design and implementation of a conservation and
development programme in the Region.

The identification of action priorities and recommendations were a
result of the analysis and synthesis of information, the application of
draft decision tools for considering altermative management categories and
for establishing priorities according to the objectives of management,

“the use of a set of preliminary guidelines derived from the ecodevelopment

principles, and a consideration of the needs of the region as a whole,
RESULTS

The results of the IUCN/WHE Projects 1037 and 1462 consist fundamentally

A Tata Bank for the Caribbean Region, with source references

A Bibliography to support the Data Bank

A Data Atlas for the Caribbean Region

Analysis and Synthesis Models

Profiles for the Study Areas

Representative Priorities for Action in the Study Areas

/Also, both
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Also, both projects contributed additional guidelines for programme
development which are concepts in need of further elaboration; Thése
include issue-specific submodels to exemplify relationships among selected
elements which support particular management decision, a preliminary set of
policy and tactical guildelines to orient strategy decision, a preliminary
decision tool for the selection of management alternatives according to the
objectives for marine resource conservation, and guidelines for the
formulation of action priorities {see Discussion).

Data Bank : :

The Data Bank consists of data which have been vrecorded on file cards
and on reference maps, organized both by data element and location (for
example, by nation, sea, or latitute/longitude co-ordinates)., All data
are cross-referenced to source. Some data are also in notebook form {(e.g.,
in a looseleaf book, which is more easily transported than the cards).
Presently, there are but one set of cards and reference maps located in
the Project 1037 office at The Johns Hopkins University., -Tdvbe most useful,
this material could be entered into a computer programme, and reproduced
for distribution.

Bibliography

The Bibliography consists of a numbered listing of printed or published
information which presently totals over 660 references, All material
consulted, useful -or not, is included, Word-of-mouth or in litt., references
are not included here, but are referenced on the Data Bank cards..

Data Atlas

The Data Atlas consists of a set of 50 data maps including the
information gathered during the study period., Not all data -elements listed
in Table 2 are represented by a map in the final Data Atlas. Some elements
had to be omitted or delayed because of unreliability or incompleteness of
data or because of the complexity of the subject material and the associated
high costs of mapping., Also, most elements should be mapped seasonally
« ideally at 3-month (seasonal) intervals, Currents and sea surface
temperatures have been partially handled in this manner already. To do so
for other data would at least-docuble the.size of the.Data'Atlas. _One complete

set of the Data Atlas containing all references is kept with the Data Baﬁk.

fAnalysis and




Analysis and Synthesis Models S ' : e
The SAM Analysis and Synthesis Models as prepared for the XIV TUCN
General Assembly at Ashkhabad, TSSR, consists of 9 panels, four of which. -

combire data in a variety of ways., These will be described only briefly.
here as a’ full appreciation of them requires examination of the maps
themselves, Curréntly, three sets of these models ave available (with
IUCN, G.C. Ray, and J.A, Dobbin), S

1. Analyses R

(a) Concentration of Living Resources, Shows areas where selected
commercial, non~commercial, and rare or endangered species tend to concentrate.
The coastal zone, including the continental or isiand shelves, is the-
rishest zone in the Caribbean  Region, éspecially near or downstream 6f major
rivers or wetlands or in association with reefs, sea grasses, bays, lagoons,

and estuaries. These concentrations lead to a first interpretation of -

critical habitat, according to locations of resources. - R

(b) Support Systems. Shows where'ecological processes important to
major productive habitats are concentrated. A combination of this analysis
with the above veveals some important aspects of species' dependencies on

environmental factors. This yields a second interpretation of the locations

of critical habitéts, i.e., according to ecological vulnerability. Such

critical areas are very large. Detailed examination revedls that the areas
are of several types and of varying levels of importance, depénding on the.
resources considered.

(¢) Concentrations of Socioeconoﬁic Acfivities. Shows where present
or potential human activities are concentrated, including fisheries, 0il and
gas extraction, mineral extraction, transportation, etc. The maps are in
some cases difficult to validate because-of the unpredictability of human
activities and the problem of obtaiﬁing~reliable data from "classified"
and/or private sources. '

2, Synthesis

The three andlyses have been combined to show where selected potential-

conflicts and/op compatibilities may lie. These areas represent a third

interpretation of the locations of critical habitats, i.e,, according to

-
t
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potential threat or socioeconomic conflict, Obviously, the areas most

critical in the first (or biological) and second (or ecological) interpretations
are very different from the third (or potential) conflict interpretation.

One may consider the first two in terms of nature's supply, and the third

as mankind's demand. Thus, three types of concerns are identified, one

on sources of important resources, a second on support systems for man and
other species of the region, and another in terms of possible conflict. The
SAM method located in space and, to some extent in time,: where attention
should be concentrated and how,., It is a "sieve" to identify, from a vast
Region, important resources areas which warrant special action. One must .
also note that degree of threat is only one way of determining & critical |
habitat or priority area. It is as important, for example, to begin
management before threat is apparent as to await that eventuality.
Profiles for the Study Areas

The information gathered during the field studies of IUCN/WWF Projects
1037 and 1462 has been placed in a series of PROFILES, ocne per STUDY AREA,
Descriptive materials are presented along with maps to show the resources of
the specific areas, Each PROFILE includes a resume of the determinants
for resource management and a.presentation of the priorities and objectives
suggested for action at the natiomal level. Then, more specific determinants
and management objectives and categories are provided for particular sites
of highest importance. Finally, priorities for action on themes and resources
of regional and subregional importance are suggested. And, bibliography, .
lists of personal contacts, and relevant institutions are noted, L

The PROFILES were presented as appendices to the final report from
Project 1462 to IUCN/WWF, Morges.l4/ It is intended that they be maintained
for references purposes as they are considered to be preliminary studies
only. Their major conclusions are presented below.

l4/  Putney, A.D., 1979. A Strategy for Marine Conservation in the Wider
Caribbean (fn. 12, supral.
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Representative Priorities for Action -

' The action priorities are listed in summarized form under three
categories: site-specific (particular locations within study areas), theme-
specific (e.g.s legislation, policy, training, etcs)s and resource~-specific .
(e.g., mangroves, marine turtles, etc.). These are to he considered a

representative -sample of needed activities, rather than a complete list,

And, as most are site-specific, the suggestion of action does not imply
endorsement by local govermment or people, The priorities are determined
together from: (1) the analyses and svnthesis of the SAM method; (2) the
field analysis of resource dataj (3) the analysis of human influences

upon -the resdéurces; (4) the analysis of alternatives for management and
development; and (5)-the evaluation of institutional and administrative
capacities of local organizations for managing natural resources and: their
use by humans, _ ' S .

A matrix tool, Table 3, was adapted from experience of personnel of
Project 1462 with wildland management to guide decisions on the selection
of appropriate management categories .according to primary objectives for
resource conservation, It was adapted from the original work of K.R, Miller
and the field activities of FAO,15/

As shown in Table 3, the primavy objectives of management are listed
down the vertical columm on the left, . Across the top of the table, the
preliminary alternative management systems are suggested, In the body of
the matrix, the objectives are related to management systems according to
their dominance, i.e., they prevail in the management of the entire area, in
only some portions of the area, in parts or a&ll of the area in conjunction
with other objectives as by-products, or may or may not have relation to
other objectives depending upon particular circumstances. Thus, by reading
the table in horizontal fashion, the options for the pursuit of each
objective can be noted, in relation to all other objectives, By reading
the table dovmn the vertical columns, the groupings of objectives for each
management category can be examined, ;9 this manner, management cétegorieé

can be chosen according to the ocbjectives of interest,

l§f -F.AL0., 1974 Manjo v Desarrollo Integral de Areas Silvestres.
Documento Técnido de Trabajo, No. 4, Proyecto FAQO-RLAT/TF=-199,
Santiago, Chile.
/Table 3
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Table 3

- =~PRELIMINARY DRAFT- ¢ o
nmmsmmsmmrmmmmnﬂmmmoﬂmmsmy

Alternative Manegement Systems

1. Objective prevails in mansgement of whole zone. .
2. Objectiveprevails in mensgement of sems parts of the zaone. ° g
3. Objectiveis accomplished in parts or all of the zone :m § 2 @ g
relation to other memagement objectives. MEEIE 435
4, Objective may or mey not have relation to other objectives end resource -3 g w0 § 2 gf
characteristios of specific area under considerations @ 2l 2l g % - E.P;
gl e SRS T B
glEi8lelgleiel =58
SHEEHEL ETLE
SR P ’5 =
'g -3 .0 8 818 il E '3 43
] g’ e g 5 | ap BES
o - A TEI LR Y
Prinary Hensgement Objectives gggg;'gm};';_‘!gg&
Maintain sample ecosystems in natural state 1i1f2¥1 L1k
Maintain ecological processes mu.nberrupt-ed NEEIE 312
Conserve genetic resources 1143541 312
Provide education, research and environmental monitoring 22112 1lii214
Safeguard water quality 31533([3 1ea 0412
Control shore erosion and sedimentation to prevent “downstream sffects™ 3130313 4 4i2
Produce fish protein or products; sport fishing T A BN i1k s
Provide recreation and tourise services : ‘ : 214 Y 1ihs
Sustein yield of precious cor:stlss sand or other materials . 134454 &
Protect sites and objects of cultural, nistorical or srchaeclogical hentage Ll L1114
Protect aesthetic qualities : T1i143t3 dl1jaje
Maintain cpen options; mensgement flexibility; mtiple use 1 - L3
Stimulate rational use of coastal resowrces and rural development 343 §343 i1l lIslh izt

&/ Adspted from FAO, 197,
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Following identification of a cétegory of resource management which
focuses upon a compatible sat of objectives lor the glven resource and
soc;oeconomlc situation of the 31te, it is posszble to suggest prlorltles
for ac;aon_at the slte level or even.beyond the site to “the international
level {for example,‘if migratory species or downstream effects are involved).
These prlorltles relate generally to such activities as: legislation,

. pollcy, 1nfrastructure, personnel, planning, research and monltorlng, protectLon :
. resource utilization technlques and methods, fleld operatlons and malntenance,

and the acquisition of rlghts or lands or other types of contvol

. Slte—Spec1f;c Priorities for Action
' 1. Gulf of Honduras Study Area
" (a) Belize. While leadership at the national level, especially within

ihe Fisheries Department, is recognized in the region as being good, urgent
action is required to assiéturgsher;es iﬁ'deﬁelpping the capacity to enforce
existing legislation, .Equipment, such as pétrol boats and radios,}is

required as well as trained crews. Increased co»operatlon between the
Fishermen's Co-operatlves and the Flsherles Department is also requlred.

The COuStal and marine resources are extensive and varied and critical -
to the development of Belize. Coastal zone management is thus of.major
importance, and a coastal zone policy organized at ‘the iﬁtermiﬁisterial
level through Fisheries is urgent. The life support systems for the coastal
zone should be considered as an integral component of the coastal zone,’ '
‘The purpose of such a poliey would be to stimulate ratlonal use of resources,
maintain natural productivity of critical habitats and their support systems,
and incorporate ecological guidelines into all coastal development projects,

Rational use of the fisheries of Belize requires more information on
present and potential commercial species and their habitats and support
systems., The life histories of these species must be understood so that
critical components of their habitat requirements can be identified and
maintained, Additionally, habitat classification is required as a tool for
making decisions on management,

Once more is known about life histories, habitat requirements, and

life support systems, and once actual and potential developmental conflicts

/can be
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can be identified, it is urgent to integrate this information into a
fisheries management plan which will include a site-specific system of
protected marine and coastal areas., This, together with the overall
development and enforcement of a coastal zone policy should strengthen
considerably the management of coastal and marine resources,

While of lesser priority, the development of environmental education
and public awareness is also important, Resource user groups, especially
fishermen, should receive priority attention. It is. hoped that such an
educatiohal programme would build a constituency for the maintenance of
critical ecoclogical processes and improve the potential for sustained yield
management. '

Training is required to support all of the above-mentioned activities,
Immediate priority should be given to the training of a fisheviés afficer
in the management of protected areds, and another fisheries officer in.

- fisheries management.

Organic legislation for the establishment and management of national
parks has been prepared and its passage is urgently needed to provide the
basis for site-specific managewent of protected areas critical to ecodevelopment.

Initiation of a system of marine and coastal protected areas should
begin with the development of a Wildlife Reserve at Half Moon Cay and a -
National Park at the North and South Lagoons. Some general objectives for
management of these categories of protected areas are indicated in Table 3,

(b) Guatemala, The very small Caribbean coastline of Guatemala is
under considerable pressure for rapid development, "Although little is
known of the fisheries resources of the coastal area, information indicates:
that these resources are important. A fisheries resource survey and -
assessment is required for a fisheries development and management plan.
Thus, there is urgent need to develop and implement a mational policy,
based upon sound ecological guidelines, for all development projects,
especialiy colonization schemes in the tropical wet forest areas, oil
pipeline construction, and port development. There iz also a need to
develop fishermen's co-operatives, similar to those already existing in

‘Belize which would provide the basis for ecodevelopment in the coastal area, -

/The management
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The managément and development of the existing Rio Dulce National
Park is critical to the ecologically consistent development of the
Guatemalan coast and neighbouring areas. The most immediate need is for
implementation of a protection programme within the park, This will require
the construction of physical facilities and training of protection personmnelj
but in addition will ‘also require interinstitutional co-operation among
the govérnment agencies active in the development of the' coastal zone,

{c¢) Honduras, The coastal zone and near shore waters of Honduras are
rish in marine resources, Unfortunately, information and knowledge on
the interrelationships of the various ‘resources which occur in association
(Figure 2) are limited, Urgent support must be afforded Honduras at the
national level to {a) locate remaining bdpﬁlations of manatee and to locate
the best site for a conservation unit to protect the species, (b) improve
the fisheries statistics programme, {(e¢) determine the role of coastal lagoons
and estuaries in fisheries productivity, and (d) determine fisheries potential.
These activities would benefit from collaboration with the FAO/West Central
Atlantic Fisheries Commission's Central American Fisheries Project.

Protection of the fisheries resource would benefit greatly by stationing
trained inspectors at the several processing plants, These bfficers would
improve law enforcement and engage in public awareness activities.

However, in addition to on-the-ground protecticon activities, a
comprehensive coastal zone policy, developed at the interministerial level,
is required to' guide the management'and development of ‘the coastal resources.
Implementation-of such policies will require the development of appropriate
management capacity within key national institutions such as the proposed
National Fishery Research Institute, Environmental Institute, and Coastal
Zone Policy Commission. This will require the training of key personnel
for these new bodies, Work is also required to determine the feasibility of
utilizing fishery products presently being wasted. These added benefits
may be directed to support local artisanal or subsistence fisheries.,

Two specific*arEas'réquire priority attention: One area, encompassing.
the Bay Islands, urgently requires a regional plan-to integrate potential =
national parks and other protected areas with tourism, agriculture, fisheries,

and mariculture development,

/The other
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The other area for urgent attention is Puerto Castillo which
requires a comprehensive plan focusing on the management of the coastal:
zZone. lManagement capacity will need to be developed to assure the
maintenance of water quality, especially in relation to the new pulp mill
complex. In addition, further information is required in order to plan
the maintenance of the productive processes of the bay,; lagoon, and Rio
Bonito. Information is also required to plan the artisanal fisheries near
Trujillo and to maintain the critical ecological processes of the region.
Further conservation planning in this area requires access to up-to-date
plans for the many development projgcts undey consideration,

2. Campeche Study Avea of Mexico

The wetland systems of the Campeche Area are both extensive and of
regional importance, However, one of the major factors which has hindered
the proper management of vesources of the area has been the lack of inter-
institutional co-ordination at all levels. It is suggested that a state 1eve1
co~ordinating body.is required which will have a clear and strong mandate
and sufficient resources for action. ‘

It can be noted that considerable research and informaticn gathering
has taken place in the area, but the benefits of this work are not generally
avai;able as-an input into the decision-making process for management.
Therefore, the inventory and evaluation of existing research is of high
priority. Special emphasis should be directed toward determining the
dynamics of the populations of important commercial species as well as their
habitat and life support requirements, and alsec to the potential for
sustainable agricultural practices which are compatible with maintaining
the productivity of the wetlands system for other uses.

Training of perscnnel is also urgent so that management capacity. can
“be made available for the development of protected areas and the utilization
of commercially important species. At the same time, proper protection: of
the marine and coastal resources will recuire the revision of existing
legislation which is scattered and inadequate at present. Ppovision should
be made for ecological guidelines for development and for agreements with

other countries, principally the United States, for management of the

/fisheries of
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fisheries of the Campeclie area, Complemented by environmental.education
and public awarenest campaigns, as well as the development of management ..-
plans for spécificlfishéries, these measurés will provide the basis for
proper protectién of the significant marine rescurces of this area, o

Within the Campeche'study‘érea, the “Usumacinta Delta, Szbancuy -and
the Terminos cdoastal dreas ave in urgent need of management. Creation of
a Resource Reéérve (Table 3) in the Usumacinta Delta Area would provide fop
a"holding'" category of management to permit time to preperly assess and
plan development of the area. As a first step, @ ressarch and monitoring
component should be undertaken to review previous studies to provide data onm
the productivity and dynamics of the area,. to determine somé of the more
important ecological imﬁacts of industry, sgricultire, and other potential
uses of the area, to déﬁélop promising new resource utilization techniques,
and to develop alternative management possibilities.’ _

The Szbancuy area urgently requires hanhagement-as a Wildlife Refuge -
(Table 3). To do this properly, a research-and monitoring project for -the. -
area is required to provide information on the ecological role of individual
species, to determine the importande of specific biological elements to
the entire system, and to determine the status of faunal populations which -
are rare or endangered, or which are critical to the maintenance of the -
ecological processes of the system. In addition, adequate legislation is
required so that effective protection programmes can be established and
implemented, and training undertaken to provide the capacity to manage the -
unit, c ’ ‘ - - roo
The'Léguha de Terminos area should be managsd under a@n integrated -
coastal zone management scheme (Table 3), Further planning urgently requires
information on the dynamics of the'ecosystems involved. - Also urgent is
the developmént of management plans for key fisheries, and interinstitutional
co-operation in fisheries managemént, These elements would provide the
basis for the development of resource ﬁrotection-programmes. '

3. Magdalena Delta Study Area of Colombia

The area éomprising the Mazdalena River Delta, Cienaga Grande, and

the Tayfona Coast is of critical importance to the msintenance of the

ecological processes of the Caribbean coast of Colombia., Given the various

/development pressures
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development pressures of the arvea together with the development needs of

the local populations, it is urgent that a coastal zone management scheme

be developed for the Cienéga Gran&e érea;' The UNEPR/INDERENA Ecodevelopment
Project should be'supportéd to reihforce the research and monitoring
component of the scheme to provide information on: (a) the dynamics of the
wetland system, (b) recommended techniques for resource utilization on a
sustained yield basis, (c¢) life cycles of species of major economic
imporfAhce,'(d) technologies for the improvement of harvests, and (e) collective
marketing and processing systems appropriate to local traditioms. It is
also impoftant to provide information on the reasons for the massive die-off
of the mangroves of Salamanca Island. Protection is alsoc -an urgent prlorlty
and can be achleved by 1mproved law enforcement and public educatlon
programmes., ‘

' Resource utilization techniques must be improved to benefit local
inhabitants of the area. These should include improvement of fishing
techniques, aquaculture experimentation and extension, and collective
processing and marketing arrangements. '

Planning of the integral use of the'wetland'system is urgently needed,
together with the development of individual management plans for units of
the overall coaétal“development scheme, '

Téyroﬁa'Nationai Park is of major importance due to the aesthetic
qualities of the area and the great diversity of life it contains. The -
upgrading of the Park's protection programme is urgently required to (a) detain
and reverse the erosion of legal authority of the Government over the '
Park, (b) improve enforcement of the park regulations, especially those
pertaining to illegal occupation of park iands; {c) transfer illegal
squatters out of the park, and (d) improve and. erpand the public awareness
programme for the park.

The Canal del Digue Area is also of great importance as part of .the
Magdalena River Delta system., Most urgent attention should be directéd to’
monitoring the information on resource management being gained in the
Cienaga Grande area for potential application in the Canal area, to freezing
land use in the area until research results provide guidelines for

management, and to planning the integral use of the area,

/4. Vivgin



4, Virgin Islands‘and'ﬂngﬁilla Study Area

In both the British Virgin Islands and Anguilla; the planning'of
marine resources utilization is of ' crucial iﬁportanbe sinceuthesé{form
the main resgurces.fbn thesezterritories. CA sécondary-requirement is the -
development of.inétitutional,infrasfructure-and-dapacity to manage marine .
resources, . ‘ o e o

5. Monticristi Study Area of the Dominican Republic

This area is zpparently one of the richest on the island of Hispahiola.
A determination of the fisheries potential would provide the hasis for
planning the ecodevelopmental possibilities of the area. Any management
scheme devised for the aréa must be co-ordihatedwith the Government of
Haiti since the boundary between the Dominican Republic and Haiti ruhs
through the middle of the wetland system of the drea. 'Another urgéﬁt
pricrity is the protection of the manatée poﬁulation through‘improved law
enforcement and the trainihg of protectionfpersoﬁnel:

6. Turks and Caicos Study Area . 'V

The marine resources of the Turks and Caicos Islands dominate the
economy . ﬁowevéﬂ,'the'instituricnal infhaétﬂuctuvé’to manangthége ragsources
on a sustalned-yleld basis is lacking and la the most urgent pr10r¢ty -
Together with:the developvent of a management Anfrastructure is the ‘neéd
for a panallel development of policy. guldellnes for resource utlllzatlon
and development. As an ‘ihitial step,: tnlu should include the dlver31flcatlon
of resource user to relieve pressure on ‘the already overfished conch'and
lobster populataons. The Qevelopment,01 fin fisheries: and.agrlcnlture,areu
the most promising alterﬁatiﬁés. Public education -and awareness programmes
and the updatlng of f1Qherles lealslatlon are also 1mportant.

7. Little Bahamas Bank Study Area

Mariné vesources dominate in the Little Bahamas Bank and comprehensive
planning is' essential for such matters as (a) wetland exploitation and
perturbation, «(b) protection of the fresh water aguifers on Grand Bahama
Island :and-Abado, (¢) control of water-bourne sediment from both marine
and terrestrial sourcesy and {(d) a wildldnds~and-seas survey for the entire -

nation. Research and monitoring are essential to complenient.the ‘planning @ .

/effort. Special
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effort, Special emphasis needs to be placed on the life histories, support
 systems, and critical habitats of commercially important marine species

so that populations of these species do not fall to the level of "economic
extinction", especially lobsters, conchs, and predatory fishes valuable

as food. Environmental education is of continuing importance as is the
training of local wildlife biologists, park and reserve administrators,

and resource planners, )

Theme~Specific Priorities for Action

8ix theme~specific priorities were deduced from work in the study
areas, These are vestricted by results of field work only,  Post-project
analogies lead to other action priorities (see Discussion). The following
are common to two or more study sites and provide the basis for further
elaboration in the Recommendations section below.

1. There is common concern for the urgent need to design and establish
a contingeﬁcy plan for major oil spills from tankers or othér sources of
petroleum pollution. -

2, There is a common need to provide the means whereby potential
resource management leaders can benefit from educational and training
opportunities,

3. Artisanal and subsistence fisheries would benefit from a pilot
project to study and demonstrate ecodevelopmental opportunities and
techniques., '

4. A pilot project is needed to develop tourism models which confep
equitable benefits to local people and which are sustainable in the long
run. - , .

5. The management of coastal and marine resources should be
integrated into the curriculum of the proposed interamerican regiomal

wildlands training centre.l6/

16/ Organization of American States., 1978 Interamerican meeting on
"Education and Training of Human Resources for Administration of
National Parks, Wildlife Reserves, and other Protected. Areas", -
¥érida, Venezuela.

/6. Finally,
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6. Finally, the. strategic.planning process for marine resouyrces
conservation must be continued. in ordep-to prepare PROFILES and action
priorities for areas not examined in 1978, and to continually revise and
update ongoing work in the present study sites.

Resource-~Specific Priorities .-

The work on study sites called attention to priorities for action
oriented to particular resources. These, too, will be elaborated upon in
the Recommendations section below, ) . )

1, . Important marine and coastal.environments, ﬁncluding mengroves,
coral reefs, and sea grass beds, require pericdic assessment and evaluation - .
through a monitoring programme utilizing remote sensing or other
apprepriate synoptic, region-wide means, -..

2. The importance of crocodilians, manatees, sea turtles, and birds,
as elements of critical marine habitats, is noted from their associations
with wetlands, shrimp, sea grasses, and other Kev resources. Specific
co~ordinated strategies must be developed and implemented for the conservation
of each of theze groups of species,

3. The importance of invertebrates and fishes, as elements of
critical marine habitats and as important economic and social importance,
is noted from their habitat associations. Co-ordinated management
strategies must be developed and implemented for their conservation.

b4, Most Fishery resources of the region are shared between nations,
by virtue of their migration or life cycles. International agreements .in
fishing and habitat protection are urgently needed,

S« The region is increasingly being developed for mineral and
oil/gas exploitation, Means should be evoulved for exploration and

exploitation on a level consistent with sustainability of living resources, -
DISCUSSION

The YUCN/WWF Projects 1037 and 1462 have suggested a procedure for
strategy planning and programmlng wnlch 1nvolves six sp eC1f1c functlons.
The work of- the projects concentrated upon the application and development

of texted tools and methods for establishing and implementing the first

/four functions:
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four functions: Informatioh‘Gathering, Field Study, Analyéié and Synthesis,
and Selection of Action Priorities. The Project Operations function of
IUCN -and WWF is already belng organized and developed on a joint basis

in Morges. The monltorlng function is discussed bélow.

The six functions operate 1nd1v;dually yet ave 1nterrelated and
interdependent, each supporting the others and dependlng upon the others.
Initially, they may be considered as consecutive steps, but as the '
strategy is implemented, they beédme‘parts-of an "organic”" whole - that
is, functioning parts of a true ﬂprogfammé“."And,‘by working from functions
1 through 6 on a cyclical‘basis iﬁp}évémehté can'ﬁe-ﬁaae‘bath in the
quallty of managlng consexvation projects and in the quallty of 1nformatlon
and knowledge, Thus, each successive decision should benefit from a more
knowledgeable and experlenced and "wiser" base. ' '

The Information Gathering Function requires that formalized and

standardized procedures be adopted to obtain parfiéular-types of data
related to conservation planning. These ﬁata must be stoved in a meticulous
way and referenced for rapid rec%;tll and up-dating. This in;fbr'inafcion wiil “
contribute directly to the preparation of the Worid Conservation Strategy
and other documentation on the status of'resourées, themes of timely
importance or position papers, It should also facilitate the work of the
Commissions, such as: for monitoring the world's ﬁboteéted‘areas; for review
of the status of plant and animal species; for work on envirommental
legislafibn, policy and administration; and for the insertiqh of ecology,
planning, and education at all levels. The techniques for"applying Systems
Analytic Mapﬁing (SAM) reviewed herein, suggest means to gather, store,
present, analyse, and syntheswze information for strategic planning and
programming., By applying such integrative techniques to other reglons,_
a consistent iﬁfbrmaticn—handling system for conservafion‘could be developed
on a worldwide basis. - - S
The experience of the Projects in the Caribbean Region-suggesté that
it is quite pessible to gather inférmétion and map'the.lbcatioﬁ of biophysicél
resources and some ecological processes from the wide'body'df existing
knowledge. Emerging remote sensing tecnniques promlse the means to update
data on'a periodic basis in a synoptic and regiomal, yet relatlvely
inexpensive way.

/In contrast,
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- In contrast, gathering information and mapping of certain ecological
and socioeconomic factors have demonstrated problems which do not detract
from the usefulness of the method used here, but require that adjustments
be made for particular cases, For example, it can be observed that .the
depletion of mangrove and coral resources ‘is due to the insidious activities
of firewood, charcoal and oole production, coastal land reclamation -

(i.e., clearing for development)}, pollution, and abusive fishing and boat
handling techniques, These factors are in all probability orders of
magnitude. greater in importance to ‘resource.loss than petroleum pollution. .
Yet, there is mo simple sociceconomic factor(s) to map and to guide the
user to grasp the situation and the trends. This particular case requires
that complementary observations be made and recorded.

The other difficulty of datafgathering-on socioeconomic factors is
found in obtaining information on industrial development, ports, and
harbors and residuals of activities. Many of these types of data are held
in secrecy by governments and private companies, .Better relations will
have to be developed to gain access to these data.

Similarly, ecological processes remain difficult- to interpret and = -
map, largely .due to the state of our knowledge about our coasts and seas.
Integration of ecological information into planning models requires the
best ecological expertise one can muster. i

A Field Work Function which includes basic research, is essential to

provide a means to continuously develop techniques and methods for planning,
to cross-check information, and to gather new information and knowledge

of places, processes, and topics of importance. Aside from the normal .
action priorities and projects which are basic to IUCN and WWF, the works
of Projects 1037 and 1462, among others, have demonstrated the usefulness.
and importance of fundamental thecry-based and practical field activities
on the science and technology of conservation. In addition to needing
further work on planning techniques, there is desperate need to sponsor
work in the study of ecological proéesses, the nature of ecosystems, the
subtle effects of human . disturbance, the minimum size required for marine
reserves, the biophysical categories of coasts and seas, and the appropriate

management categories for marine protected areas, -Similar to Projects:1037

0

/and 1462,
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and 1462, these suggested topics should be studied to support the development
of conservation science and technology in general, as well as towards the
execution of actual field activities to solve specific problems.

The Analysis and'Sgnthésié Function must be formalized in an

institutional sense, SAM offers a fundamental tool and procedure for this
purpose and it provides an objective framework for orienting the selection
of priorities for action, Conceptually, the usé of graphic vepresentations
of resources, ecological processes, socioeconomic situations, and the
threats and conflicts among resources and uses, makes the method extremely
useful to examine problems and issues. However, there are situations

when important threats and conflicts are not made apparent in graphic form
because cewrtain ecological’ané socioeconomic factors are either difficult
to map or the data are difficult to acquive and/or to analyse., Tor the
most part, this information éan be shared with other organizations and
individuals through inférdiscipiinary exchange.

Accordingly, the methods used here must be complemented with other
more informal and opportunistic sources of information for understanding
problems and issues and becbming aware of the conflicts between resources
or ecological processes and development activities, This is due to the
fact that vast sectors of the Caribbean are not covered by sufficient -
information to allow objective and formal treatment. For some factors it
is difficult to imagine how the lack of informationh will be overcome at a
reasonable expense, Aside from the lack of information there is a
fundamental lack of knowledge on how marine ecosystems operate. While the
association among resources, such as shrimps, crocodiles, manatees, and
wetland habitats, is apparent and warrants great care in planning, the
nature of this association is not understood. Thus, the problem is to
institute objective means to analyse areas, resources, and themes for
their éomponent parts; to seek the important interrelationships and at the
same time, to maintain an awareness of other types of information to
complement the formal analysis and synthesis. SAM, coupled with the
Information Gathering and Field Work Functions involving analysis at much

smaller scales, should provide for this compleméntarity.

/The benefits
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The benefits of such int egratlve methods as SAM represents have
beén only partially explored. Such methods could be employed to develop
"submodels" to exemplify relationships of interest to management decisions,
Some possible relationships which should be examined in detail includes:

relationships between ex1st1ng and proposed marine pavku/reserves

and concentratlons of 11v1ng resourcns,

- protectlon of ecologlcal processes of sustained y1e1d zones for
1nsur1ng maintenance of Droduct1V1ty, _

- determination of industrial 51t1ng in areas of llVlng natural
resource value;

- resolutlon of con:llcts between efforts to control vector—borne
deseases and habltat alterat*on and pollutlon-

~ developing strategies for inguring survival of endaﬁaered'or
depleted species with wide distributions by means of empha51g on
'sustalned ylelds of associated commercial speciesy

~ development of a repre;entatlve regional system of reserves Lor
ecological research and environmental monltorlng, '

- relatﬂonsLlps between local and reglonal 1nterests, emph35121ng the

interdependencies of natlons in preserving the;r shqrgd resources;

- fhe phenclogy (timinw of events) of environmental protection,
paﬂt1cularly emphasizing tlme-sequences of human actlvity, mlgratory
species, product1v1ty or seasonal changes-

~ residuals of tourism as they affect env1ronmental values and
TesSources use; | . | _ - .

- consequences for management of living resources of the emeraent
Law of the Sea; o ' ‘

7—‘lcwal/jurisdictlonal pfoblems 6f coaétal ZONS manégemen{s,
ineloding watershed management, coastal development, and flsherles.

Similar to the other ‘topics mentloned above under Field Work, these '

efforts reaulre fundlng and 1mplementat10n to provide conservatlon w1th

tools, methods and knowledge for more objective and useful work.

The Selection of Priorities Function can be realized as a consequence

of objective amalyses and syntheses. That is, action priorities can be

/related directly



related directly to important concentrations of resources, resources of
singular importance, life support systems for humans and other species,
human activities for food, water and other hasic néeds, and to the threats
or conflicts between human activity and natural resources, The priorities
which have been delineated above are suggested as sample activities which
are representative of the kinds of work required. in the Study Areas, and

no doubt elsewhere throughout the Region. These suggested priorities

demonstrate the need for work ip particular geographic areas, on.themes of
interest common to several countries around the Region, and on resources
vwhich because of their mobility or .wide-ranging behaviour are of cormon
concern or regquire common action.

These representative activities are not, however, to be implemented

in their present form. Clearly, nations and intergovernmental organizations
in the Region must be involved in their further elaboration, Also both -
IUCN Commissions and Secretariat need to develop such projects further,
within a regional programme framework,

The uge of protected areas for the comservation of marine resourées,i
considering conservation in the broad and complete sense as per the IUCN
World Conservation Strategy, can be expected to be important in the Caribbean,
However, there is danger in the direct transfer of terrestrial experience
to the sea, Networks of parks and reserves along coastal zones and in .
open waters will only provide protection and appropriate controlled use
in objective and limited ways where information and knowledge are sufficient.
Many marine species are highiy mobile., Pollution flows through the area
irrespective of reserve frontiers and national territories. Fixed boundaries
in the sea ére irrelevant for many situations. :

The decision model on management categories sﬁown in Table 3 warrants
further development. The basic approach is parallel to the;concepté and
methods being employed by CNNPA-for terrestrizl areas, and requires additional
gtudy and testing by marine scientists, managers, and other IUCN Commissions
to develop an accurate representation of marine resource management, Similar
to past work on terrestrial areas, action priorities for marine conservation

will alsc require activities on legislation, policy, infrastructure,

/training, protection,
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training, protection, planning, research and monitoring, and the L
acquisition of rights and "lands". There will also be activities
specific to sites, themes, and resources. .

Another matrix is useful for the establlshment of prlovltles among
suggested activities, This is shown in Table 4, The study areas are
listed along the left-hand vertical edge of the matrix. The general
classes of management activities are listed across the top of the matrlx
in an order which reflects normal procedures from the initiation of a
protected area on the left, toward more advanced stages of 1mplementat10n '
to the right, In the body of the matrix, the letters 4, B and C, identify
the relative "urgency" among the various activities aqd.sites,'a letter "A"
denoting extremely high urgency for a particul?r activity to be given
support in a particular place. With unlimited budgéf, personnel and
facilities, the letters would guide decizions to carvy 6ut all ;f the work
in relatively short order. However, given the fact that resour;és of all
types are limited, there is the obvious necessity to choose those activities
which should receive the first support, second support and_sqdén. In the
Table, numbers are utilized to designate "priority", That:i§;_the number

_"1" in the body of the matrix denotes that highest priority shoﬁld be

giveﬁ to support a particular activity in a given ?laée. Therefore, the
letters provide an "ideal" listing derived from technicél;logic and based
in part upon the information shown in the PROFILES, and upon the experience
and intuition of the stéff_of fhe‘Projects and local officg;s. Thg,
numbers place this ideal framework into the realities of‘bﬁdget, manpowér _

and facilities, As resources become available, the number designations

beginning with the "1's", suggest the activities which warrant earliest

" attention. . L
Naturally, the urgencies and priorities.in the Table will shift as
further study is given to each progect proposal during Lormulatlon, and as
the interest and support avallaole from local governments, 1nd1v1duals
and institutions is con31dered in détall. Attentlon ig also drawn to the
three 1nterpreta;10ne of critical habltat descrlbed above, These also

may form sets of prlorltles, based upon lncatlon of resources, ecolog1cal

/Table 4
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Table &4

{H!J]}ELIM-B FOR THE FORMUMION OF AGIION PRIORIZIES

letters indicate level of urgency atwhich particular
Inanagement activity chould ideelly be supported. ™A%
is highest urgency, '"C" is lowest.

Mumbers indicate level of priority at vhich particular
management activities cen be supported in pragtical terms,
given local mapagement capaecity and the technical ordering
in which vork csn be actually done. ™1 is highest priority,
W jg lovests : ’

Study Aress (Sites)

General Management Activities

Lay

Folicy '

Ares Acguisition

Institutional Infrastructure

sining

Pr

Plénning

Public Pduveation and Avareness

oring

Reseerch and Monit

Protection

Utilizetion

Field Operations end Maintenance

I. Gulf of Hondures
4. Belize
1. National :
2. Half Moon Coy Wildlife Reserve
Z. North and South Lagoon National Perk
B, Guatemala
1. National
2. Rio Dulee National Park
€. Hondtras
1. National
2, Puerto Castillo Development Aren
3. Bay Islend Coastal Zone Fanagement Scheme
[1I. Campeche
" Ao Netional
B. Ustmacinta Resource Reserve
Co Ssbareuy ¥ildlife Resarve
D. Terminos Coastal Zone I"Ianagement Schemeg
L1T. Magdalena=Tayrona
Ao Cienaga Grande Coastal Zone Managemant Scheme
B. Tayrons MNationsl Park
€. Canal del Digue Resorce Reserve
V. Dominican Republic
A. Wational '
B. Menteeristi
» Bghamas (National)
. Turks and Caicos (Wetiomal)
« Virgin Islends and Anguilla
Ao British Virgin Islands
B. Anguilla

Af?

Bf2

c/5

a1

af2

A3

A3
a1

Bf2

LY3Y

aj2

Alh

C/h

a/1

B2
Bf2

c/e

B/3

A/5

B/L

B/3

cfaln/

Efh

A/1

B/6

Jerm

Bf2
n{z

cfe

1

A1
a/1

Ay

c/2f

c/s

B/5

e/s
Bf2

c/3
B/4

B/3
B/2

an
AL

AfL
Af2
af2
¥l

A
c/1

c/3
B/2

Taf1

a/1

Af2

af2)

B3
B/1
B/3

B/3
AL

a/1
AfS
B/%

B/4

/process and
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process and threat., As such, they relaté'to Murgency", Thus, it is
necessary to treat Table 4 as a guideline mefhod for—thé'organizing of
actions at various levels, & method 'which must be used with flexibility
and in accofdance with the nature of "critical habitat" definition.

In addltlon to action priorities related to areas, there-are priorities
whlch relate to subregional, regional, and internmational act1V1%1es and
organlzathns. These will be presented in the Recommendations section,
bélow. These suggéstions relate particulariy to resources and activities
which are of regional concern or requiré common. action énd wiich may or
may not be obvious at the site level. Whereas it can be argued thati the
basic-.unit of action, after all is said and done, is the natiomn state,
there is inherént danger in underestimating the importance cf international
c0mdperation.-~5maﬁafing from the Analysis and Synthesis Functlon, it is
feasible to dellﬁeate the resources, support systems, socioeconomic o _
activities, threats and conflicts which may be associated w1th two br more.
states., Intercountry activities must be planned in order to address these
problems and issues, National and local actions free from a rngzonal focus -
run the risk of irrelevancy due to the activities of nelghbourlng natzons
"upstream" Thus, ‘a balance must be maintained between the reglonal view of
co—operatlve actlon ‘for conservation among nations, on the one hand, and i
the specific work of individual nations on the other. .

Slﬂllarly, a balance is reguired between the development of sc1ence
and technology for conaervaulon, including research and monitoring, on the
one hand, and implementation of field activities to protect sp801es or
to protect areas. Decisions related to achieving this balance must be
based ultlmately upon the needs for effective conservation resource
management,ln the field., An over-emphasis on the establishment of pPOTECulon
systems at the expense of the development of basic science and derived
technology for coﬁservation runs the risk, for example, of having reserves
in locations w1th little lmportance for maintaining ecoloclcal processes,
or protectlnp spec1es in areas too small for their maintenance, or
undertaklng dction without clearly addrvessing basic human needs and threéts,

or being unable to monitor the states of species, habitats, and ecosystems.

/The need
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The need for balance can be further reinforced by noting present
land-use trends and the rapid conversion of wild resources. to meet human
needs, particularly along the coastal zones. There is great urgency to
identify those areas which, because of their biophysical properties and
their role in ecological processes, warpant special treatment under one
or another type of reserve area, The analyses show that greatest
productivity, value and threat lie in the inshore and coastal zone areas
in the Caribbean., These productive areas are extensive.' Parts of them
need complete protection, but most others can be utilized in various ways.,
An ecological system of reserves is essential o monitoring the effects of
man's use,

Finally, with regard to choice of action priorities, it is reasonable
to assume that the 1980s will comprise the last decase for choice., Yet,
even with the rush, it is dangerous to risk hasty choices, Several months
of sericus field work can often minimize the uncertainties and raise the
probabilities of a good selection of systems of resource protection and
utilization,

The Project Operations Function is being reorganized on a joint

basis by IUCN and WWF at their Headquarters, Evident from the work reported
here is the importance of scheduling activities on data gathering, vresearch .
and monitoring in a sequence appropriate to action for the development
of any activity. In many cases, research and monitoring can be integrated
into regular field projects for the establishment of protected areas.
In fact, given the pauvcity of knowledge and information, 211 protected areas
should include research and monitoring elements in the work programme,
very much along the lines suggested for Biosphere Reserves., Such research
and monitoring activities would be directed to support the management and
development of reserves and the surrounding areas, would serve to "bench .
mark" the natural resources of the area, and would serve as a centre for
developing tools, methods and knowledge of‘importance for conservation and
development throughout the Region,

. Projects must relate as carefully as possible. to local field conditions

and to realistic sociceconomic contexts. Local managers, agencies,

/scientists and
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scientists and peoples must be involved to insure that reserves and other
activities relate clearly to basic human needs and perceptions. Because
cf the design of Projects 1037 and 1462, and the short duration of their
field work, it was impossible to link field activities with local managers,
scientists and agencies, beyond co~operation in the gathering of data and.
the preliminary analysis of problems and issues. Further work in the
Caribbean now requires the establishment of close working relations with.
local institutions and individuals in the Region. It also requires "link-ups"
with international organizetions in order to achieve local/regional and .
science/technology balance menticned ahove.

Finally, the vital element needed tc give dynamic life to the

planning process is the Monitoring Function. Two types of monitoring are

required for the IUCN/WWF Strategic Programme: first, field projects must
be monitored systematically for their management and administration, to
insure gppropriate co-operation and impact upon local conservation wovk,
and to evaluate the effects and results of project activities, - From this,
the efficiency of project implementation can be constantly Improved and
the effect of IUCN/WWF labours will be more beneficial to world conservation
as a whele. Second, programmes must be monitored as a whole. Field
projects -and all other information scurces must be systematically observed
and evaluated to gather informaticn on problems and issues facing resources,
life support systems, socioceconomic needs of humans, and the threats and
conflicts between humans and the environment. These flows of monitoring
information enter into the Information Gathering Function to up-date the
World Conservation Strategy and improve.project and programme . opervations,
Again, the monitoring work of the IUCN and . its Commissions, as well as
numerous member organizations oif IUCH, form elements of this function and
supply the other functions of the planning preocess with pericdic information
and guidelines.

-One final point from the work of the Projects warrants discussion.
Considerable emphasis has been given to the principles of ECODEVELOPHMENT,
and it has hecome clear that consaervation would benefit from a presentation

of the relationship of these principles to conservation planning and

/management, Other
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management., Other concepts such as the CoébYoc‘Declaratioﬁ 17/ and the
emerging ideas of "new economic order", the vevision of terms of trade

by UNCTAD and the development of ethics and standards for the conduct

of international aid and of multinationai companies such-as timber firms,
all relate to conservation., These consepts and ideas have been reviewed
and analysed by N. Myers and X, Miller.18/ It is important that IUCN

and WWY become more involved in the development of these and other bodies
of thought in order to insure that ecology and environmental considerations
are adequately incorporated into development in the most harmonious manner

possible,
RECOMMENDATTONS

A, To IUCH, it is recommended that:

1. Conservation of the plant's living resources be fostered through

offensive (rather than defensive} plamning for conservation action around

the world, This requires the closest possible collaboration with all
member organizations and individuals, and with those institutions most
related to ecgnomic and social planning and development. And, as shall
be suggested below, this reqpires an active tactical-level field programme
which is intimately linked to strategic planning in order to insure the
appropriate management of living resources and to gﬁarantee the rapid
improvement of congervation efforts as based upon real-world experience,

- 2. A strategic planning procedure be implemented at IUCN, consisting

of & interrelated and interdependent functions:

-~ The gathering, storage, and presentation of information.

- The gathering and verification of information in the field.
- The analysing and synthesizing of information.

-: The determining. of priocrities for action.

~ The implementing of field activities.

- The menitoring of field and programme-level activities and

the state of the enviromment.

17/  Cocoyoc Declaration, 1974, U.N. Conference on Trade and Development
(UNCTAD). Cocoyoc, Mexico. .

18/  Myers, Norman. In press. The Sinking Ark. Pergamon Press, London;
Miller, K., In press. Planning National Parks for Ecodevelopment.
Incafo, Madrid, Spain,

/Several specific
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Several specific recommendations can be suggested:

- {a) The functions to gathsr, store, and present information consist

of the continuous up~dating and presentation of the World Conservation Strategy
(WCS), based upon a flow of information from members, commissions, governments
and related institutions., This requires a systematic procedure for the
handling and storage of information such that it can support the WCS as well
as be available tc members for theirzfespective objectives, Based upbn the
experisnce gained from this regional study, IUCN may wish to consider the
employment of methods used here for other regions of the worid, the advantage
obviously being the establishment of a common technique for conservation
planning on a glcbal scale,

(b) The function to gather and verify information in the field

consists of cross-checking information and in obtaining reliable information

on environmental trends, socioecomomic developments and policies, and guidelines
from government organizations and the UN agenciesi, It requires that all’
-headquarters staff, commission officers and members, and the membership of the
Union participafe, in an orderly manner, in the review of the WCS, IUCN position
papers, UN declarations, and regibnal action programmes. It requires that

the travel of IUCN officers and staff be designed to involve communication with
local members and colleagues in the field, This function must be aggressive
to seek and examine actual problems of importadnce to conservation to be sure
that the strategic programme is on target and that it maintains proper pace
(several steps ahead) 6f problems challenging living vesources, -Tnis function
also involves the development and field testing of methods and techniques for
conservation planning. |

{c) The function to analyse and synthesize information consists of

a systematic means to bring together and digest information, to locate natural
resources, ecological processes and socioeconomic factors in space and time,
‘and to note where possible threats and conflicts to living resources can be
expected to cccur. This reguires that orderly procedures be employed to presant
the information graphically for ease of universal understanding. In addition,
more intuitive methods are generally required in cases where Xe¢y vapiables are
difficult to catalogue or map in a manner or at a sedle wihich is mearningful
or where data are difficult to obtain due to complexity or to secrecy.. Further
work on integrative methods is urgent to develop and test "issue-specific

- - - - ./analyses and
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analyses and syntheses" which will show associations among factors which
are key for making management decisions,

(d) The function to determine priorities for action consists of

the identification of specific geographic areas warranting particular

types of conservation management; for marine conseprvation, the starting

point should be regiocnal in scope. It included the identification of particular
problems or themes which require support at regional, subregional, national

or local levels, depending upon to which level the topics are of intevest.

And, the function identifies those natural resources which, because of their
mobility, behaviour, terrifories, or habitat requirements, require the

commnon action of two or more states. Techniques should be employed which

supply a basic overview of the location and extent of resources and socioeconom.:
activities and to guide attention to particular threats and conflicts among
resources and processes and various human activities., Again, this will need

to be complemented with additional information and explicit guidelines based
upon field work and experience to note those factors which are not apparent

at any one particular scale,

(i} It would be useful to develop further a decision tool or
matrix to guide the selection of the appropriate management category based
upon the objectives of conservation {ecodevelopment)., This effort could
analogously follow CNPPA's work on criteria, objectives and categories for
terrestrial prbtected areas and could prbfit from intercommision attention.

{1i) It is vital that resources be made available to éupport
continued integrative work on the development of the "issue-specific
synthesie models™,

{(iii) A set of policy guidelines needs to be developed to
orient the selection of priorities to channel past experience and intuitive
ideas in a consistent manner. ‘ ,

(iv) A set of policy guidelines is required on the subject
of "conservation and ecodevelopment™ to insure appropriate balance to
concerns for local versus national interests, national versus regional, etc.
The role of area management, and the treaiment of endangered species within
overall ecodevelopment policy warrants exploration such that guidelines canm
be given to Union membership 1o provide stronger and more consistent ties
between conservation and socioceconomic development,

/(e) The
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{e) The function to implement activities such as field projects

consists of the formulation, operation and administration of field projects.
To a large extent this function is already in ef ffect having been developed
to cover the 1nterests and objectnves of IUCH and WWF. of 1mportance 1s

to insure that this function is placed into the overall strateglc procedure
to avoid 1ndependent actaon. Namely, the pro;ects to be 1mp;gmented are

to be identified as a result of the prévious four functioné such that each
investment and commitment has relevance to overall conservation in the —
light of real-world demands and the limited supply of talent and f1nanc1al
resources for conservatlon work. Naturally, there are 81tuatlons where
fast opportunistic action is warranted. However, in all cases, the Formulatlon
and operation of progects should invoive reference to overall strategy andg
the maximum ppssibIE-pérticipaticn of local and national professionals, .
IUCH mémbérs! government bodies, and regional and UN egencies. Finally,"'
project operétions require carefhl follow=up and monitoring action to
insure that conservation objec{ives are ﬁet, that proijects grg'run as
efficiently as possible, anc that all ideas and suggéstions‘emanating from
prozect operarlons in the field and at Headquqrters are caret fully and
falthfully pabsed on to influence the ‘formulation of future projects and
the straLeglc plannwng DYocess 1tselfo ' | -. |

(£) The functlon to monltow field and programme—level act1V1t1es

and the state of the environment insures that the strategic planning process

can learn froﬁ real-world experience, The knowladge gained from field
activities often remains with the field researchers and officers, Generally,
knowledge about the state of the environment is often surmiséd‘in 6ffices,
without reference to field contact. The monitoring function consists of
formalizing the means to gather and formulate guidelines to improve the
efficiency of project cperations, to improve conservation work in general,
to insure that up-fo-date knowledge and techniques-are available and utilized
by IUCH and WHF and known to IUCN membership, and to alert IUCE officers
of overall strategic needs for new and improved knowledge and techniques for
strategic planning. This function reqﬁires specifiqally that: ‘
(i) projects be audited periodically during their operation,
and at their termination to learh lessons for.improving administrative

procedures;
/(ii) project
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{(ii} project personrel be given a "briefing" and a
"debriefing" following project termination to glean information and
guidelines for improving the World Conservation Strategy, and to gather
evidence on newly emerging problems and issues to be considered at local
to regional levels; _

(iii) information in the Data Atlas, Data Bank, and
Bibliography be up-dated as a result of field projects;

{iv} information and coments coming to headquarters from
the general membership and the Commissions be channeled systematically into
the other functions, as appropriate;

(v} information and guidelines be channelled to the Office
of the Director General, to headquarters staff, Commiésion Chairmen and
general IUCN membership through the Bulletin and other forms, as appropriate;

(vi)} Commissions be informed of the problems and issues
requiring their technical support, policy suggestions, and the preparétion
of position paperss

{vii) Commissions establish formal procedures for channeliling
information, guidelines, and policieg to the up~dating of the HWCS;

(viii) rgview and foilowaup 6n the-interfelatipns hetween
IUCN's strategic programme and the work andhactivities of other oréanizations,
particularly the members of the Ecosystems Conservation Group (ECG) involving
UNESCO, UNEP and FAQj

(iz) ties be maintained with the UMEP Regional Seas Programme,

3. The Data Atlas on the Caribbean Region be published to provide a

tool for strategic thinking and planning for related institutions and
individuals, This should be done in collaboration with UNEP and will
involve additional funding, The Data Atlas should serve as a model for
work in other regions,

4, The Data Bank and Biblicgraphy be examined for alternative

management and applications. These materials are key to all of the functions

of the strategic planning process, and as such, must be integrated into the
day to day work at headquarters, Much of the information is related to the

work of IUCN Commissionsj the work of Man and the Biosphere programme of

/UNESCO; the
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UNESCO; the Global Envivonmental Moniroting System (GEMS) and EARTHWATCH
of UNEP: apd the genetic. conservation work of FAO, As such,‘it may be
useful to consider a velationship with the International Referral Service
{IRS} of UNEP, to make the information available to interested parties.
And it may ke useful to consider the computerization of the information
contained in the Data Bank, perhaps in conjunction with plans to computerize
information on the protected areas of the world and endangered species,
and with the well advanced computerization of envirommental law and policy
by CEPLA.

5, The Data Atlas and this report be presented to UNEP/ECLA Caribbean

Environmental Programme as a contribution to regicnal expert and government

meetings, Particular mention should be made of the tools for strategic
planning, the identification of sites, themes and resources requiring urgent
action, the information bank and bibliogravhy, and the usefulness for future
collaboration on the development of "issue-spécific sypthesis models"
objectives for ecodevelopment, and of policies for the selection of priorities
for action and for the integration of conservation into ecodevelopment.

6., The strategic programme for the conservation of marine resources

in the Caribbean Region be integrated towards the selection of a network

cf protected and menaged areas anc the conservation of endangered species,

Critiecally, the work on protected areas and endangered species should
relate to the strategy for the region as suggested by the synthesis given
here, Whilz many activities will require more detailed analysis and
information not explicitly treated here, and whereas some activities
require immediate and opportunistic action, even those lines of work should
be cross-checked against the overview provided, to insure consistency and-
to reduce the risks associated with unrelated and disconnectzd expenditures
of talent and funds.

7. Research be considered as an integral element of strategic planning.

The most fundamental quesations surrounding the conservation of marine
resources and processes are not well encugh supported by knowledge and
experience to allow for relatively certain action, Examples of urgent needs
are: biogeographical studles on which to base systems of reserves; theoretical/

field studies on ecological processes; theoretical/field studies on the

/sizes and
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sizes and shapes of reserves appropriate to sustainability of species

and habitats; and studies on the effects of perturbation. It is critical
that a balance be created.between research to support strategic planning
and project planning, on the one hand, and field project operations to. _
implement action priorities on the other, Much of the research requiréd 
can be accomplished in collaboration with other institutions at the national,
regional, and international level, But, much of this type of research
may not be given appropriate priority without active promotion by IUCN,

A basic research programme should be designed as an essential part of the
strategic planning process in order to incorporate this. element into the
overall effort, |

8. The development of applied science and appropriate technology

for conservation be considered as an integral element of strategic planning.

In addition to the need for knowledge on the fundamentals of marine resources
and processes addressed in recommendation 7, there is need to develop
knowledge, methods and techniques for assessing and evaluating the technology
of conservation action in relation to the sea and its support systems.
Examples are: further exploration and testing of integrative mapping.and
planning methods; the application of strategic planning at local scales;

the employment of remote sensing for assessing and acquiring information

on the status and extent of environmental features; and the employment of
local sources to support planning with relevant information, Similar to,
basic research, the development of applied science and technology for
conservation is integral to stragetig plannlng and must be pushed forward

in a balanced manner with actual field conservation act1v1t1es, Much of
this work can be supported by other institutions but will require active
promotion by IUCH, | | -

9. A series of management catemories for the utilization and

conservation of marine r=szources be dzvelcped aud accegied as iundamental

to the strategy prograwma, Given the characteristics of marlne resources
and processes, it is evident that only limited species, habltats and
ecological functions can be maintained through the establishment of protected

areas in the traditional sense. The vast portion of the seas, as with

/the land,
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the land, must of necessity be managed for productivity of use to man.
Thus, it is critical, right from the beginning, that IUCN accept the
position that conservation objectives can be vealized under an array of
management combirations., While the array will inciude strict conservation .
areas, there will also be aveas where the utilization of resources will
take place at appropriate intensities under'appropriate managemept.. . This
attitude recégnizes the relaticnship of conservation to development.,
Recommendation 3(d){i) suggests a specific tool for guiding decisiops on
this point, which could also serve to guide IUCN policy on this matter;.

10. ‘Strategy planming for the.conservation of marine resources be

considered integral to social and economic development planning.  This

requires that note be taken- of UN declarations, UNEP Action Prggrammeﬁ,
strategies and priorities of pegional bodies such as 0AS, OAU, and the
several regional developméht commissions, and the development of glcbal '
policies, such as for the "new economic order%. These and other initiatives
all relate to the conservation of marine resources., Furthermore,: it is
important that IUCN influence these developments to provide sound technical
advice on critical habitats and ecological processes upon which social and
economic progress must necessarily be based. This involved an enhanced
profile for IUCN in these various fora and the promotion of greater action
on the part of member organizations at:the -local, regional and international
levels. : . : ) : o o

11, 1IUCN should help implement and explain the sbove through

publications of policy and guideline papers, These should cover a.full.

range of topics from law and social policy through ecology -and methods.
B. To IUCN/WWF Joint Project Operations, it is suggested that:, . »

1. The action pricrities identified by Projects 1037 and 1462 for

the conservation of marine rcsources and processes in the Wider Caribbean

Region, and presented above, be emploved to guide the actual formulation of

potential project proposals. The methods utilized by the Projects identified

particular areas where, because of the concentration of important resources.
and processes or because of unigueness, actual field study was warranted.

In the selected study areas, action priorities at the strategic level were

/derived, These
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derived, These provide the ovefvieﬁ of the kinds of work required to

achieve conservation management in these areas, and can be considered to

provide guidance for the design of actidn priorities in other similar areas.

Further formulation is necessary to develop these strategic lines of action
into actual tactical field project proposals.,

2. 'The strategic-level action privrities be deﬁeldpéd toggiher with

local expertise and management institutions into actual project proposals.

The Projgcts enjoyed excellent collaboration from local professionals and
government officers involved in the managemeﬁt of terrestiial and marine
resources and in research institutions. They also enjoyed excellent -
co-operation with experts on this region but not resident there, Howe ver,
because of the ;1m1ted objectives of the Projects, and the limited time -
and funds available for spch a iarge project‘térritory, diséﬁssioﬁs with
colleagues concentfated upon strategic considerations. Therefore;'it is
noﬁ necessary to develop project proposals for sbecific lines of aétion;
This requires the observatlon of normal and approprlate lines of authority,
part1c1patlon of local expertlse and management acen01es, and integration into
other local and reglonal development plans and dctivities.” Local ‘colleagues
. and organization should beneflt from a presentation of the overall regional
strategy in order to capture the purpose of the exercise at the reglonal,
'subreglonal and local scales.’ | '

3. The 1nd1V1dual tactical-level project proposals be plaéed into

relative priority. Once having developed a series of project p50posal§

each of which can be_explainéé and defended in terms of the regional strategy
(e.g., they are not a shopping list in the traditional semse), it is
necessary to con51der the resources avallable for theinr 1mplenentat10n.
Figure & suggests a preliminary dec1s;on tool for plac1ng the many
potential projects into a pricrity order. This tool suggests a method of
priority establiéhment at severallléveis. IUCN should seek to develop such

a scheme further for specific application to marine conservation,
. . i . '

/é; Eggl
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c. For IUCH to recommend to UNEP/BCLA - Caribbean Environmental Programme
(CEP), it is suggested that:

) 1. The work of IUCN/WWE Projects 1037 and 1462 in the Wider
Caribbean Region has demonstrated the usefulness and importance of
collaboration between TUCN/WWF and UNEP/ECLA in prectical terms. Closer

working relations should be established between these 1nst1tut10ns to

insure the most efficient utilization of IUCN/WWF'S resources to support

the proper integration of marine and coastal resource management and

conservation into the ACTICN PLAN for the Wider Caribbean Region.

2, .Theﬁmaterials prepared by the Proiects, epecifically the‘DATA
ATLAS, should be publisﬁed and distributed to all related parties involved
in the CEP ACTION PLAN, | . D

3. The DATA AjLAS and other materials from the IUCN/WWF Projeets

should be presented to the various technical and.policy meetings of CEP.,

These materials would be useful for several reasons: they provide a tool

for developing ''systems thlnkzng" and thus could serve the meetlngs as a
mechanism for entertaining many other items on the agenda- these materlals
demonstrate the linkages between marine resources and processes and the _
-management and development of land resources and terrestrial based act1V1t1es,
and they demonstrate a method for orderlng 1nformatlon for any sector, to 7"
guide decisions, and to defend conclusions in a oredlble manner.

4, Consideration should be given to establishing a data centre to

gather, store and make available, information on the Caribbean Reglon along

the lines utilized by the Systems Analytic Mapping technique (SAM). This

data centre should relate to the information being prepared by the IUCN
Commissions on endangered species, protected arees, environmental law and
‘policy; UNESCO‘S information on biosphefe)reservee and Man and Biosphere
project act1v1t1es, UNEP's Earthwatch and Global an1ronmental wonltorlnrw
System, partlcularly the reference and impact 51tee, and the UNEP Informatlon
Referral Service (IRb)., m

5. UNEP/ECLA and IUCN/WWF could collaborate usefullj in_the practlcal

development qf ecodevelopment. In particular, there is urgent need to

develop model fisheries for local areas, alternatlve tourism models whlch

provide equitable benefits for local peoples, based upon sustained management

of natural resources, and alternative management categories fer the protection

and use of critical marine resources and processes,

/6. Training
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6. Training courses and workshops should be organized to focus on

 important topics of interest at the subregional and regional levels. These

include the following: (a) methods for the selection of areas, to receive
special forms of management for purposes related to the maintenance of
critical marine resources and processes and to ecodevelopment; (b) management
techniques for alternative categories of protection and utilizqtion areas;
(c) design, management, and development of alternative categories of . .
protection and utilization areas to cover the array of objectives, including
the MAB biosphere reserves, world heritage sites, and the GEMS monitoring
site programmes; (d) planning methods and techniques for management and
development of protection and utilization areas of critical importance; and
(e} design and organization of research and monitoring activities to

address the kéy questions facing the protection and utilization of marine
and related terrestrial resources on a sustained basis.

7. Educational opportunities should be developed for promising

candidates for management, research and leadership position in the Region,

This requires that scholarships be established for work in marine biology,
fisheries science and management, resource planning and management, coastal
Zzone management and planning, and related topics, enabling talented
individuals from the Region to obtain university and post-graduate education
at institutions within the Region and elsewhere as appropriate, Particular
attention should be given to developing special arrangements with selected
‘schools where appropriate education and field work can be arranged.

B. UNEP/ECLA and IUCN/WWF should join forces to promote and support

interinstitutional co-operation in solving problems of common interest to

the region and critical to appropriate and sustainable resource manzgement.

Three general areas of work are required: new knowledge (science), new
methods (technology)}, and learning from past experience (monitoring). Some
of the key questions include: How do ecological processes work? What are
the nature and extent of the interrelationships and interdependencies
between marine resources and processes and related land areas? How can
proteéted areas be most appropriately located and managed in the sea and
along marine shores? How can a regional network of reserves be developed

/for purposes
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for purposes of protection of genetic resources, monitoring ¢f ecqlogical
processes,_and.monitoring of berturbafibn by man? What kiﬁdéL@f éatggories
" for the management of marine beééufces caﬁlﬁe dgﬁel&ﬁed ih.é?ééfiééi
‘terms? How can remote sensing. serve management of marine resources? What
needs to be monitored, where, when and how? Of these sites,.which need

to be maintained in a natural state, perhaps in perpetuity? . How can
monitoring be utilized to orient and correcthmanagemenﬁ and development
activities? Many of these and other similar topics could be the themes of
individual projects and items for workshops and seminars.. All are'critical

and successful sustained management of marine resources,



