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ABSTRACT

This study provides an overview of how natural resource/environ-
mental information is generated, filed, exchanged and utilized by
those institutions and researchers linked to the Virgin Islands Bio-
sphere Reserve (VIBR) through the Virgin Islands Resource Management
Cooperative (VIRMC). This includes information generated by the Vir-
gin Islands National Park, agencies of the Virgin Islands Government,
the University of the Virgin Islands, and occasionally by visiting re-
searchers. Providers and users of natural resources information were
surveyed to determine high priority needs for management of future in-
formation dissemination activities. Scientists and managers expressed
a need for improved access to information and identified a number of
issues which impede the use of information, especially for land and
coastal use management purposes, under current circumstances.

Key constraints to effective development and use of the VIBR re-
source management database include problems with both the format and
storage of detailed data from analytical and synoptic studies and from
ongoing, longer term environmental monitoring activities. Too often,
since researchers, as data generators, are widely dispersed among
various institutions, primary source data are lost or are available in
such diverse formats that they cannot be easily used by other analysts
or researchers. In addition, there is no single archival source of
historical information or reports on conditions in the VIBR. Use of
the data and information gathered from the VIBR for on-going decision-
making is limited in part by the failure to identify or analyze such
information with specific sites within the Reserve.

Based on these findings, the study concludes the VIBR should:

- establish a standard geographic reference system to be
applied to all information gathered from the Biosphere
Reserve;

- require all source data from monitoring or research to be
recorded in a common database format;

- establish a long-term program leading to the implementation
of a GIS for the Reserve; and

= support the establishment of a semi-autonomous Clearinghouse
to collect and disseminate natural resource data and infor-
mation pertinent to research and management of the Biosphere
Reserve.

Detailed recommendations are presented to carry out these
suggestions.
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INTRODUCTION

Background

The Man and Biosphere Program (MAB) was initiated in 1971 by
UNESCO to foster international cooperation in improving people/en-
vironment relations. An integral component of this program is man-
aging natural resources to assure sustainable development that in-
corporates the needs of both people and nature. A major element of
the MAB program is the establishment of an international network of
natural areas representative of the world's environmental diversity
and the integrated management of these resources. Of the officially
designated Biosphere Reserves throughout the world, seven are in the
United States, administered by the U.S. National Park Service.

One of these, the Virgin Islands Biosphere Reserve (VIBR) was
designated by the UNESCO in 1976 and dedicated in 1983. The Biosphere
Reserve's core area is the Virgin Islands National Park (VINP) on the
island of St. John in the U.S. Virgin Islands.

The Virgin Islands Biosphere Reserve is particularly important in
the context of U.S. participation in the MAB program for four reasons:

- It is not a virginal ecosystem, and it requires integrated
management with a higher quotient of human involvement than
most other reserves.

= It includes land and marine resources which are subject to
considerable economic activity which must be managed as a
whole.

- It is the only insular Biosphere Reserve in the United
States with substantial coral reef communities.

= It offers the potential for serving as a teaching and
management model and a training site for extending or
adapting the Biosphere Reserve concept to other Eastern
Caribbean sites with similar management problems within the
general boundaries of the wider biogeographical Caribbean
province as per the standard "Uvardy" global classification
system as promulgated by IUCN.

The consensus has been that a biosphere reserve with the special
characteristics of the VIBR should fulfill the following functions:
conservation of ecosystems, research, education, management, inte-
grated development, and communication. The role of information man-
agement is critical to the success of these functions.



In anticipation of the research needs of the Biosphere Reserve
and under the leadership of the Virgin Islands National Park, the
Virgin Islands Resource Management Cooperative (VIRMC) was established
in 1982 as a collaboration of natural resource researchers and man-
agers in the Virgin Islands. A major objective of the Cooperative is
to provide for the dissemination of data and information about the
Virgin Islands Biosphere Reserve for management, research and public
education. The present study was triggered by the specific need to
analyze the massive amount of research data generated by VIRMC as a
part of its five-year baseline, interdisciplinary investigations
focused on the natural environmental of the VIBR. This report pro-
vides the findings of our study and presents recommendations to im-
prove communications and information sharing.

The objective of this undertaking was to identify key informa-
tion-sharing constraints and to seek to identify workable solutions.
Experience has shown that many hours and resources can be wasted
searching, or needlessly duplicating, the data or information needed
for proper planning, management, and policy making. This is a problem
not only for the Virgin Islands National Park, which is charged with
the development of the Biosphere Reserve, but also for other public
and private groups which have a stake in natural resource management
issues in the Virgin Islands.

Preliminary discussions and interviews quickly set the themes
which are reflected in this report: questions of information manage-

ment for the Virgin Islands Biosphere Reserve exist in a continuum
between two distinct poles. At the "micro" level, there are important
steps to be taken to improve the storage, access and compatibility of
data generated about the Biosphere Reserve. At the "macro" level,
there is a need to plan for the institutional structures which can
provide a long-term repository for information from and about the
Biosphere Reserve and its management.

Improved information access for the management of the Virgin
Islands Biosphere Reserve can help to extend the Biosphere Reserve
concept to other sites and ecosystems in the Eastern Caribbean, as
foreseen in UNESCO's Man and the Biosphere program. As a pilot
system, the VIBR clearinghouse can become a model and training site

for managers of other potential Biosphere Reserve sites in the Eastern
Caribbean.

The report which follows is divided into three major sections:
Survey Findings, Conclusions, and Recommendations. The "Findings"
section reports on specific issues which were observed or reported in
the course of discussions and interviews while gathering information
for this report. "Conclusions" represent our professional assessment
of the qualitative and quantitative significance of issues raised by
respondents. "Recommendations" are the action steps which we believe
will have the greatest cost effectiveness in achieving the information
management goals of the Biosphere Reserve. Within each section, the



discussion tends to progress from particular questions of data admin-
istration to general questions of the institutional format for infor-
mation archiving.

Data vs Information

Before beginning the body of this report, a word on vocabulary is
in order. In this report, the terms "data" and "information" are not
used interchangeably. Data is (are) the source, the raw material, of
information; information is the product of analyzing and synthesizing
data. In everyday terms, data is field measurements, and information
is the results reported after tabulating all of the field measure-
ments. The distinction is important and basic to the following dis-
cussion because of fundamental differences -- including among the
authors of this report -- about the need of the Biosphere Reserve (and
its information management functions) to maintain direct access to
source data from research and monitoring functions affecting the VIBR
and adjacent areas of the Virgin Islands.

One viewpoint (the minority in this report) holds that it is suf-
ficient and most economic for the VIBR to track only results -- that
is, information reported after analyzing source data. The individual
researchers and monitoring authorities would retain exclusive control
over the source data, which would presumably be available to other
researchers, analysts and resource managers on an as-needed-and-
requested basis.

The view which prevails in this report is that the VIBR needs to
assemble the widest possible inventory and catalogue of both source
data and results. This is particularly important in the case of the
VIBR because of the wide dispersal and relatively high mobility of
researchers, and because of the irregular data gathering and uncertain
archiving of many data sources related to long-term environmental
monitoring. The extra costs of this duplicative strategy of data
archiving can be justified in part because of the relatively high risk
of data loss to man-made and natural disasters (including termites!)
which is a feature of life in the Caribbean. These issues are also
discussed in subsequent sections of this report.



SURVEY FINDINGS

Data Administration Issues

(1) Lack of Geographic References

Much (possibly most) data gathered in the course of the 29 VIRMC-
commissioned studies -- and even some environmental monitoring -- has
no specific geographic reference (i.e., a definite, unambiguous point,
line or defined enclosed two- or three-dimensional space). There are
also two detailed findings related to this general problem:

- Geographic References are not Standardized. There is no con-
sistency 1n the notation of the Tocation of important data
points. Geographic references can range from traditional
latitude and longitude in degrees, minutes and seconds, to
imprecise "meets and bounds" type property descriptions, to
the use of the old Danish estates and quarters naming con-
ventions.

- Geographic References are Frequently Inaccurate. An unsystem-
atic review of geographic references indicates that even
those which referenced a standardized measure, such as lati-
tude and longitude, were often incorrect or too general to
enable future researchers to re-visit the exact same spot.
In general, natural resource scientists are not navigators,
and they are seldom assisted to verify the location of data
collection points.

(2) Inconsistent Data Reporting and Formats

There are few standards and little uniformity in the format or
media in which most source data is stored. In fact, there is no as-
surance that source data for commissioned or academic studies, other
than that contained within the report itself, is maintained by the
original researcher or institution.

(3) Lack of Access to Important Source Data

Interviewees repeatedly told about problems such as staff leaving
government and academic positions and taking data and reports with
them without leaving copies with the host institution, disappearance
of documents, and the lack of funding to maintain or catalogue govern-
ment archives. In addition, representatives of some private and



public interest groups feel that data and information about environ-

mental conditions in or near the VIBR are often overlooked or with-
held.

(4) Geographic Information System (GIS) Technology

GIS's Proposed for Several New Resource Management Studies. Dur-
ing the past year, various researchers at the University of Wisconsin,
Harvard University, the University of Pennsylvania, the Yale Forestry
Department (with assistance from the MacArthur Foundation), and the
U.S. Geological Survey's (USGS) district office in Puerto Rico have
proposed to undertake generally modest, experimental geographic infor-
mation system (GIS) applications in the Virgin Islands. With the ex-
ception of USGS, these applications are promoted as offering (general-
ly as a by-product) the promise of improving tools and techniques for
resource management in the V.I. National Park or for the island of St.
John and the larger geographic framework of the Biosphere Reserve. 0On
an even larger territorial scale, the U.S. Geological Survey has
agreed to assist the Virgin Islands Department of Planning and Natural
Resources (DPNR) with several demonstration GIS projects under a co-
operative cost-sharing arrangement, and the DPNR Commissioner is cur-
rently seeking to acquire the necessary funds for such experiments.

Personnel and Equipment in the V.I. Inadequate to Operate Most
GIS Packages. In all instances, GIS applications are planned to be
conducted at institutions outside of the Territory. Why is this the
case?

Based on our review of computer systems in the Territory, we do
not believe that there is yet a single microcomputer system which is
configured to make good use of a major GIS application program.
System requirements would include: A fast "286" or 386 micro-
processor; an 8XXX87 math co-processor chip; EGA or VGA display,
preferably on a large-size color monitor; 2 megabytes or more of LIM
extended memory; 40 megabyte or larger, fast access, hard disk; a
12x18 digitizing table; a color plotter. Many GIS's can run on less
elaborate systems, but each deviation from the requirements sketched
above will result in a significant deterioration in overall function-
ality. We know of no personnel with training or experience as GIS
users in the Territory.

Review of the GIS proposals being discussed with the Territory
indicates that the use of this technology for everyday resource man-
agement is unlikely and that the primary benefit of these activities
is to the external researchers. This does not mean that some of the
results of the projects are not of value to the VINP or the natural
resource community in the Territory. In fact, a careful selection
from among projects like these could provide the vehicle for local
investigators to start the familiarization and learning process.



Information Access and Archiving

A priority for successful information management within the VIBR
is facilitating cooperation and improving database standardization
among the numerous organizations and interests involved with as-
sessing, monitoring, researching and managing marine and terrestrial
resources and their ambient environments. An overview of these
organizations and the associated types of natural resource information-
they generate is provided in Table 1. The Virgin Islands Resource
Management Cooperative (VIRMC) has been established as a preliminary
mechanism for achieving that cooperation. The Cooperative includes
federal (U.S.) and territorial (V.I.) governmental bodies, academic
groups, private sector/non-profit research and technical assistance
groups, and others with a broad interest in the management of the

Virgin Islands resource base. Membership in the Cooperative is
listed at the end of Appendix 1.

Scientists and Managers Desire Improved Information Exchange

Those interviewed for this study expressed very clearly the need
to improve communications and information exchange. For example,
government officials, private developers and public interest groups
all agreed it is often difficult, if not impossible, to find copies of
environmental assessment reports (EARs). Even major studies and
reports such as the multi-volume environmental assessment produced a
little over ten years ago by the consulting firm Tetra Tech for the
St. Thomas airport expansion is accessible to the public only in the
library of Island Resources Foundation (IRF).

However, if the Biosphere Reserve Center on St. John, and the
Biosphere Reserve itself, are to become a respectable research and de-
velopment center known through the region and even internationally for
high quality research, then the problem of custody, security, accessi-
bility and retrieval of all relevant resource data in all disciplines
should become a priority agenda item for VIRMC, the Virgin Islands
Government, the Virgin Islands National Park and the yet to be devel-
oped management framework of the Biosphere. Reserve.

At the present time, most of the known data generated about the
island of St. John and the Biosphere Reserve is produced by the mem-
bership of VIRMC. In addition, however, there has always been a wide
variety of independent academic researchers and other private parties
who find St. John and its environs a salubrious and productive place
to work, who on occasion generate useful environmental data, and who
have produced significant information for use by resource managers.
While some of this information ultimately is circulated because of the
research-permitting activities of the National Park, much of it is
lost because of slow moving academic publishing practices.



Table 1. Data types generated by organizations associated with VIRMC / VINP / VIBR.
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U.S. National Park Service X X X X X X X X X X X X
U.S. Geological Survey X X X
U.S. Fish & Wildlife Service X X X X X
V.I. Government (Department
of Planning and Natural Res.)
Division of Fish & Wildlife X X X X
Division of Env. Protection X X X X X X X X X X X
Division of Library & Museums X X
Coastal Zone Management & Planning X X X X
West Indies Laboratory ' X X X X X
University of the Virgin Islands
Caribbean Research Institute incl. WRRC* [ X X X X X X X
Division of Science & Math X X X X
Extension Service & VIERS** X X X X X X X X X
Institute for Tropical Forestry (PR) X X X X X
University of Puerto Rico (PR) X X X X X X X
Caribbean Fishery Management Council (PR) X X
Natural Resources and Labor (BVI Govt.) X X . X
National Parks Trust (BVI) ‘ X X
Caribbean Conservation Association X X X
Island Resources Foundation X X X X X X
ECNAMP *** X X X X

* WRRC Water Resources Research Center
** VIERS Virgin Islands Ecological Research Station
*** ECNAMP Eastern Caribbean Natural Area Management Program



Several Computerized Databases Exist

Several organizations have developed computerized natural re-
source data sets and bibliographies. These organizations include the
Division of Fish and Wildlife (DPNR), the VINP, West Indies Lab, and
Island Resources Foundation. The Virgin Islands Division of Fish and
Wildlife (a unit within the Department of Planning and Natural Re-
sources) is using DBase III+ on an IBM AT with a 40 Mb hard disk to
enter field data on fish landings for the National Fisheries Service.
Similarly, the VINP is using its IBM for data entry but requires its
scientists to do their own data entry and management, largely on an ad
hoc basis for discrete applications. IRF uses a relational data base
package for its annotated bibliography of territorial and regional
natural resource references. The usefulness of these data systems is
limited by lack of knowledge about the existence of the data, and lack
of access to report systems for extracting information from the data.
In addition, the utility of the individual data sets could be enhanced
if it were possible, for example, to readily compare the fisheries
data with data collected in VINP studies.

Regional Biosphere Reserve Concept Will Require Expanded Communi-
cations and Information Sharing Strategies

Many individuals, often speaking for institutions, were also
interested in expanding the information sharing concept beyond the
Virgin Islands Biosphere Reserve to include other islands and organi-
zations with parks and protected areas and focused resource management
data and activities. This objective is clearly part of the role of an
expanded VIBR that would include other important ecosystems in the
region to form a multi-site, multi-country (international) Eastern
Caribbean or Lesser Antillean Biosphere Reserve. Several current or
planned activities (see Table 2) are designed to improve communication
and information sharing among Caribbean scientists and institutions.

A new network of Parks and Protected Areas Managers is currently in
the development stages under the aegis of the Eastern Caribbean
Natural Area Management Program (ECNAMP), a member of VIRMC.

Many Local VIRMC Institutions Have Information Management Problems

There is no apparent unwillingness to address the issue at the
policy making level, but limited resources, crisis-oriented manage-
ment, "island" decentralization and system center/periphery problems,
and frequent changes in technically competent staff limit the effec-
tiveness of many corrective strategies and well-meaning attempts at

reqgularizing information exchange, data dissemination, and institu-
tional dialogue regarding database sharing.

The lack of appropriate repositories of natural resource or
environmental information is evident. A recent Information Resources



Table 2.

NAME

CARISPLAN

Economic Commission for
Latin America and the
Caribbean (ECLAC)

SIGNET
Sea Grant Program

CEPNET
UNEP/Caribbean Environment
Programme

CARICOMP (Caribbean Coastal
Marine Productivity)

CARDI (Caribbean Agricultural
Research and Development
Institute)

Eastern Caribbean Farming Systems

Research and Development Network

CBIN (Caribbean Basin

Information Network)
Caribbean Central American
Action (C/CCA)

CEIN (Caribbean Energy
Information System)

CARSTIN (Caribbean Network
for Scientific and
Technical Information)

Information sharing networks in the Caribbean.

FUNCTION

Network for providing a broad range
of Caribbean planning and development
literature, linked to INFOPLAN (South
American counterpart)

Network of Sea Grant institutions in
the U.S., Puerto Rico and U.S.V.I.

Clearinghouse for Caribbean
environmental information

Network of Caribbean Association of
Island Marine Laboratories linked to
central repository

Link of CARDI countries via microcompter
network to provide access to several
software packages

Data base of business information main-
tained on mainframe with electronic mail
capability throughout the Caribbean

Coordinate collections of energy data
and statistics for Caribbean

Established by UNESCO in response to
requests from Caribbean Ministers of
Science and Technology

CONTACT

Wilma Primus
ECLAC
Port-of-Spain
Trinidad

(809) 623-5595

Shirly Fisk
NOAA/Sea Grant
202-443-8886

Salvano Briceno
UNEP, Regional
Coordinating Unit
809-922-9267

Director

West Indies Lab
St. Croix, USVI
809-773-9339

CARDI

U. of West Indies
St. Augustine Campus
Trinidad
809-663-2007/1678

Indira Jhappan
C/CAA
Washington, D.C.
202-466-7464

Dr. G. V. Taylor,
Executive Director
Scientific Research
Council

Box 350

Hope Gardens,
Kingston, JAMAICA

UNESCO
Geneva






