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mentioned in this publication. No reference shall be made to NMFS, or to this
publication furnished by NMFS, in any advertising or sales promotion which
would indicate or imply proprietary material mentioned herein, or which has as its
purpose or intent to cause directly or indirectly the advertised product to be used
or purchased because of this NMFS publication.

This report should be cited as follows:

Brown, B. E., W. A. Erb, and G. A. Maul. 1992. Intra-Americas Sea Marine Science
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map was printed in London in 1773, and a photography waS provided by its owner, Dr. Harris
B. Stewart, Jr., of Scarborough, Maine, USA.

ii



 



DEADLINE: 1991

6.. RECOMMENDATION: Advertisement of ship-time opportunities to be an agenda item at March
1991 IOC Assembly.

RESPONSIBILITY: State Department, IOCARIBE Secretariat

DEADLINE: January 1991

7. RECOMMENDATION: Secondment of U.S. scientists and/or technicians at IOCARIBE and
UNEPIRCU offices both for one to two year assignments,· and for shorter durations as specific
projects demand. The· purpose would be to assist the organi7..ations in the execution of projects,
planning, and to generate better understanding of common goals ..

RESPONSIBILITY: NOAA, EPA, IOCARIBE, UNEP, other

DEADLINE: 1992

8. RECOMMENDATION: Establish a National Committee for Intra-Americas Sea Marine Science
as a subcommittee of PIPICO; U.S. National Representative to IOCARIBE to chair and report
regularly.

RESPONSIBILITY: NOAAlNMFS

DEADLINE: 1991

9. RECOMMENDATION: Convene in late 1991 an "issues oriented" follow~on meeting to advise
USDEL to 1992 IOCARIBE meeting and to other international bodies on (1) agenda items, (2) how
to support programs, (3) management issues, and (4) shared resources and problems.

RESPONSIBILITY: NOAA, State, NAS

DEADLINE: September 1991

10. RECOMMENDATION: Provide wide international distribution ofthis report and follow-on reports.

RESPONSIBILJTY: NAS

DEADLINE: April 1991

11. RECOMMENDATION: IOCARIBE Secretariat to encourage all member states to participate in
TEMA meeting in March 1991 in Paris.

RESPONSIBILITY: IOCARIBESecretariat

DEADLINE: January 1991

12. RECOMMENDATION: Present results of this meeting to the IOC Assembly in March 1991 in
Paris.

RESPONSIBILITY: State Department
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19. RECOMMENDATION: Establish a satellite receiving dish and data collection center which could
be used for fisheries oceanography and management, and for forestry. Provide access to satellite
data to local fisherman and foresters to provide a high profile demonstration.

RESPONSIBILITY: USF and IADB or WB

DEADLINE: 1992

20. RECOMMENDATION: Establish a regional oceanographic data center with (among other things)
electronic bulletin board, with the express purpose of data exchange enhancement and elimination
of difficult to access NODC gray literature for countries bordering the Intra-Americas Sea.

RESPONSIBILITY: NODC

DEADLINE: 1991

21. RECOMMENDATION: At the upcoming IOC Assembly, identifY the IOCARIBE as a region
where TEMA activities should be pursued and given the highest priority. The IOCARIBE
Secretariat should communicate this on an urgent basis to all IOCARIBE member states and urge
them to participate in the special TEMA meeting in Paris, March 1991.

RESPONSIBILITY: IOCARIBE Secretariat

DEADLINE: January 1991
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Annex III: Recommendations of SC-IOCARIBE-I, SC-IOCARIBE-II and SC-IOCARIBE-III

Program Recommendation _ Sate of Implementation

SC-IOCARIBE-I

Marine Pollution
Research and
Monitoring

OSLR

OSNLR

Ocean Mapping

Ocean Dynamics

TEMA

Relation with
other programs

Pollution research and training.

OSLR-IREP workshop in
tropical demersal communities.

Activities on coastal dynamics
and shoreline stability.

International bathymetric charts
for the Caribbean and the
Pacific coast of Central
America.

Ocean-atmosphere interactions.

Regional network of educa-
tional and research institutions.

Cooperation between
IOCARIBE and UNESCO in
COMAR.

Workshop, training course, steering
committee (two sessions), two publications.

Workshop.

Symposium, proposal for three regional
projects.

Editorial board (three sessions), workshop,
regional project being implemented.

Meeting, workshop, proposal for regional
project.

Without major progress.

Without major progress.

SC-IOCARIBE-II

Regional project, three publications.

Recruitment in tropical coastal
demersal comm\lnities.

Implementation of phase I and II of the
CARIPOL program, proposal for joint
IOC/UNEP regional program (CEP POL),
regional group of experts (one session),
workshop~training course, about 35 pub-
lications.

Group of experts. (one session), workshop,
four proposals for regional projects, pub-
·lications.

Regional response to mass fish Without progress.
mortalities in the IOCARIBE
region.

IOCARIBE program in
physical oceanography and
climate.

Regional program on marine
pollution research and moni-
toring.

OSLR

Physical
Oceanography and
Climate

Marine Pollution
Research and
Monitoring
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Annex III: Recommendations of SC-IOCARIBE-I, SC-IOCARIBE-II and SC-IOCARIBE-I1I

Program

OSNLR

IOOE

Marine
Information
Management

Relation with
other programs

Recommendation Sate of Implementation

Regional component of the Training course, meeting.
program on OSNLR.

Development of the IOOE Without progress.
system in the IOCARIBE
region.

Regional system for marine Without progress.
information management.

Interaction between IOCARIBE Without progress.
and the COSALC component
of COMAR of the Division of
Marine Sciences of UNESCO.

SC-IOCARIBE-III

Physical
Oceanography and
Climate

Marine Pollution
Research and
Monitoring

OSLR

OSNLR

Marine
Information
Management

Physical oceanography and
climate.

Marine pollution research and
monitoring component of .
GIPME-MARPOLMON.

Dr. Atwood's involvement in
CICAR, IOCARIBE
association and IOCARIBE
Sub-Commission.

Regional component of the
IOC-FAO program on Ocean
Science in Relation to Living
Resources (OSLR).

Regional component of the
IOC-UN (OALOS) program on
Ocean Science in Relation to
Non-Living Resources
(OSNLR).

Regional system for marine
management.

1,1

Projects on physical oceanography and
climate·are being implemented.

The CEP POL program with many projects
has been approved/implemented.

TRODERP sub-projects SOAR, PREP,
FEDERP and CORDERP are being
implemented.

Project on Impacts of Sea-Level Changes on
the CoaStal Zone-Effects on Erosion and
Sedimentation is being implemented.

Development of marine debris data base in
progress.



 



 



 



 



 



 



4.0 WORKSHOP REPORTS

4.1 Group I: Mechanisms to Facilitate Marine Science Projects
(Rapporteur: George A. Maul, NOAA/AOML)

WORKSHOP ~PORT: The working group was asked to focus·on the following issue and to provide
appropriate recommendations: "The generation of ideas and mechanisms to facilitate marine science
projects with high scientific priority and with potential for supporting regional organizations."

1. RECOMMENDATION: Extend the Sea Grant Program to the region, perhaps by implementing an
international (hemispheric?) Sea Grant, capitalizing, for example, on the requirements of the
Cartagena Convention which mandates a "Sea Grant type" program (CEPPOL) in the region; U.S.
Territories, Commonwealth, and States in the region to.be fu\ly included.

RESPONSIBILITY: NOAA

DEADLINE: FY-1992 budget item

2. RECOMMENDATION: Make key policy makers aware ofIOCARIBE- and.UNEP-related issues,
resources needed to address these issues, and benefits to be gained for such support.

RESPONSIBILITY: As appropriate

DEADLINE: 1991

3. RECOMMENDATION: Initiate active involvement with UNOLS, SECOR (the SouthEast
Consortium for Ocean Research) and other such committees by institutions within the region to
foster ship-time requests and information on planned cruises.

RESPONSIBILITY: UPR, CVI

DEADLINE: 1991

4. RECOMMENDATION: Provide copies of research vessel clearance requests to the American
Embassy in Cartagena for distribution through IOCARIBE to all Gulf/Caribbean marine research
institutions and universities with marine science departments.

RESPONSIBILITY: State Department

DEADLINE: 1991

5. RECOMMENDATION: Publish cruise plans on electronic bulletin boards and in newsletters of
IOCARIBE, UNEP, and NOAA with sufficient lead-time to allow participation requests; encourage
other countries in the region to widely publish cruise dates and space availability.

RESPONSIBILITY: IOCARIBE Secretariat

DEADLINE: 1991

6. RECOMMENDATION: Advertisement of ship-time opportunities to be an agenda item at March
1991 IOC Assembly.
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APPENDIX A: INSTITUTIONAL SUMMARIES
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During the Ecotourism Symposium, NOAA met with the environment and tourism ministers of
countries represented to discuss the U.S. role in technology transfer. The next conference in 1991,
directed to the environment and tourism, will be organized by Belize. They have asked·for our participa-
tion in the organization and development of that conference to ensure that the scientific and technical
components necessary for the development of sound "ecotourism"policy are emphasized. We will assist,
as broker, to encourage this technology transfer and scientific participation.

The Belize Conference will also be the basis for the development of proposed "Ecotourism
Principles" to be presented in 1992 in Brazil at the U.N. Conference on International Environment and
Development. Through this mechanism, the scientific and technical considerations can be directly
incorporated into a working document for broader consideration. Participation by U.S. scientists with
expertise in particularly sensitive habitats or species is critical to this development.
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NATIONAL UNDERSEA RESEARCH PROGRAM PRIORITY FRAMEWORK

STRATEGIC GOALS

· Describe and Predict Natural Variations In Processes· Describe and Predict Human Induced Variations In Processes
• Support NOM, U.S., International Science Efforts
• Share Technology, Techniques, Financial Burdens

I
INTEGRAnNG METHODS

· Measure, Observe, Describe Processes, Through Time, Space
• Develop and Improve Technology· Multi-Disciplinary Studies

SCIENCE. TECHNOLOGY PRIORmES

I I I I I I I 1
RecruitmentMaterial ALlX Productivity Habitat Global Change OfMarlne Ocean Diving Technology

Characteristics Organisms Uthosphere Safely

Carbon Benthk:.pelaglc: Organlsm! Benthic Effects Population Mld-Ocean Polluted Waters Sampling
Nutrients Coupling Substrate Monitor Temp. Biology Ridges M'Perb8rlC HardBoftorn
Particulates Population Quantification Paleo Climate Habitat Continental Physiology Observations
Gases Physiology Anthropogenic Paleo Ecology Speclllcs Margins ~munlcatlon VIsual

Effects Reproductive Resources Tracldng CapabIlity
Behavlor Autonomous

Underwater
Vehicle

Figure 1
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State A2encies
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History, Current Activities, Goals and Perspectives
Puerto Rico Department of Natural Resources (fonnedy of CODREMAR)

Yvonne Sadovy, Fisheries Research Laboratory

History

The Fisheries Research Laboratory begai1 operations in 1969, with the purpose of monitoring,
characterizing and developing Puerto Rico's commercial fishing industry, under the Commercial Fisheries
Research and Development Act of 1964, PL88-309, under the co-sponsorship of the U.S. Department of
the Interior and the Department of Agriculture of the Commonwealth of Puerto Rico. In 1979, in an
attempt to integrate a number of fishery programs that were at that time dispersed throughout various
government agencies, the Laboratory came to fonn part of the newly created public corporation,
CODREMAR (Spanish acronym for Corporation for the development and administration of marine,
lacustrine and fluvial resources of Puerto Rico), ascribed to the Department of Natural Resources, through
Law 82 of June 7, 1979. On August23, 1990, Law 61 eliminated CODREMAR and the Laboratory was
incorporated into the Department of Natural Resources proper. The Laboratory is funded from both
Federal (Interjurisdictional Fisheries Program, State-Federal Cooperative Statistics Program,
Dingell-Johnson) and Commonwealth sources.

Current Activities and Goals

Laboratory activities cover three principal areas:

The first concerns the collection and management of data from the commercial fishing communities·
of the Island. Data on landings are collected directly from fishennen or buyers. Information on
composition and length-frequency of capture fish and shellfish, as well as effort by gear type, is collected
as part of a bioprofile progrcUl1.A census ofthe fishing community, including the number of fishennen
andboats, as well as the number and type of gear, is periodically undertaken. Infonnation so collected
is returned to the fishing communities in the fonn of a three-monthly bulletin "Actualidades Pesqueras."
There are currently nine personnel in this area: five fielq agents; two data entry personnel; a secretary
and a project leader. Short-tenn goals are to increase fishennen participation in the program, to improve
and expand the sampling intensity and scope of the bioprofile program, as well as to publish summaries
of historical data sets on file.

The second area concerns the periodic fishery-independent monitoring of fisheries resources, and
studies on areas of current concern related to their management and use. Recently completed, for
example, was a research project designed to establish the potential biological and economic consequences
of changing the size of the mesh used on fish traps, a principal gear in the artesenal fishery of the Island.
This study arose out of the perceived need to reduce bycatch and the capture of juveniles of a number of
species, while maintaining an economically-viable trap fishery. A multivariate analysis is currently being
carried out to detennine minimum sampling requirements for a long-tenn fisheries resource monitoring
program using fish trap and hook and line, as well as to establish a compatible sampling program with
the Division of Fish and Wildlife of the U.S. Virgin Islands, and possibly with other areas in the
Caribbean. The geographic extent of coverage ofthe program and its sampling protocol depend on funding
levels. This division comprises two crews of three each to operate two 42 ft. long research vessels, the
Miguel Abreu and the Guayanilla 1I, as well as a project supervisor.
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Climate-Related Activities and Plans for Research in the Gulf and Caribbean Region
University of Miami, Rosenstiel School of Marine and Atmospheric Science (UMIRSMAS),

and in Cooperation with the Local Laboratories of the
National Oceanic and Atmospheric Administration (NOAA)

Joseph Prospero and Otis Brown

CooJ>erativeInstifllte for Marine and Atmospheric Studies

General Description

Within the broader framework of climate dynamics, and of the interrelation of ocean circulation
physics and fisheries ecology, scientists at the University of Miami are engaged individually and in
cooperation with NOAA scientists in several ongoing studies which relate to conditions in the Gulf and
Caribbean region. The Cooperative Institute for Marine and Atmospheric Studies (CIMAS) provides a
mechanisms for organizing and administering joint activities involving the University· of Miami's
Rosenstiel School of Marine and Atmospheric Science (UMIRSMAS) and the respective Miami units of
NOAA's Environmental Research Laboratories and the National Marine Fisheries Service.

Climate dynamics oriented studies are focused on the role of variability in the large scale flow of
warm waters through the subtropical Atlantic and the Caribbean in the dynamics of northern hemisphere
climate, on using the impacts of past circulation fluctuations on the state of the Caribbean Deep waters,
and on the records preserved in corals and' planktonic components in deep ocean sediments to infer the
nature of past climate fluctuations. Various aspects of sea level fluctuations are pursued, including
analysis of sea level history based on coastal geology. Fisheries ecology studies are currently focused on
impact of physical circulation conditions on recruitment dynamics in the lower Florida Keys, and on the
development of biochemical methods to study the genetic interrelation of stocks in different parts of the
system. Satellite-based remote sensing methods combinedwith catch statistics are also being pursued as
an avenue to better understanding of large scale cOl111ectionsbetween physical circulation features and fish
stock behavior. The activities described here fit well within the background of plans for IOCARIBE
studies in the 1990-95 time frame as detailed in revision III of the IOCARIBE plan (Document
IOCARIBE 4/2AA) and in the general setting of IOC workshop report No. 67, "Interdisciplinary Seminar
on Research Problems in the IOCARIBE Region," Caracas, Venezuela, 28 November to 1December 1989.

Current Projects and Plans Relatin2 to Climate Dynamics.

Upper Ocean Circulation Obs~rvations

The flow through the Caribbean of surface and thermocline waters which ultimately form the Gulf
StreamlFlorida Current, its intensity, and the relative significance of subtropical Atlantic recirculation,
versus that oftropically or southern hemisphere derived throughflow components is a central problem of
the Atlantic Climate Change program (ACCP) of NOAA. A precursor program, Subtropical Atlantic
Climate Studies (STACS) pas laid a substantial foundation by establishing a long observation time series
for Florida Current fluctuations, complemented by observations of the deep water transport patterns on
the.Atlantic side of the Antilles Island Arc. An intercalibration of monitoring approaches based on tide
gauge data, on electromagnetic induction effects in telephone cables, and on direct transport observations,
was a significant part of these early efforts. Continued time series observations of the Florida Current
transport, and of the Atlantic transport variability off the Il111erAntilles is plal111edunder the ACCP. A.
broader Caribbean effort is yet to be defined within that program.

73



 



 



 



 



 



 



 



• Finnly establish the suitability of using opercular bones in aging selected reef fish species in the North
Central Gulf of Mexico starting with the venn ilion snapper Rhomboplites aurorubens.

• yalidation of growth rings seen in the opercular using (1) marginal increment analysis (this will require
tegular sampling throughout the year); (2) length-frequency analyses of population samples (Le., the
Peterson method); (3) plotting length frequencies of the distance from the focus or core to each ring
for each age group; (4) comparing mean lengths for each age detennined from opercula to those
obtained by reading otoliths and scales (Manooch, 1982;Brothers, 1982). It should be noted that scales
have been used successfully for aging vennilion snappers (Manooch, 1982; Grimes, 1978).

• Establishment of objective criteria to discriminate growth marks and comparison between readers for
consistency in aging venn ilion snapper by otoliths and opercula.

• Establishment of the diet and feed periodicities, together with any ontogenetic relationships, in feeding
in the vennilion snappers in the Gulf.

References for Activity Summcuy

Brothers, E. B., 1982. Aging reef fishes. In: The Biological Bases for Reef Fishery Management (G.
R. Huntsman, W. R. Nicholson, and W. W. Fox, Jr., eds.), pp. 3-23.

Grimes, C. B., 1978. Age, growth and length-weight relationship of Vennilion snapper, Rhomboplites
aurorubens from North Carolina and South Carolina waters. Trans. Am. Fish. Soc .• 107(3), 454-456.

Manooch, C. S., III, 1982. Aging reef fishes in the Southeast Fisheries Center. In: The Biological Bases
for Reef Fishery Management (G. R. Huntsman, W. R. Nicholson, and W. W. Fox, Jr., eds.), pp.
24-43.
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The goal of the Consortium is to enhance the capacity of Caribbean universities to provide practical,
high-quality education in resource management relevant to the region's natural and institutional context,
especially that of the smaller islands. In meeting its goals, the Consortium will seek to improve
information flows among members on course offerings, facilities, student needs, and documentation, as
well as share students, faculty and reference materials as necessary. The specific objectives also include
encouraging cooperative undertakings such as special courses or curriculum development workshops and
recommending standards and procedures for inter-institutional accreditation among members.

The concept of a consortium of universities to develop cooperative programs in natural resource
management was first proposed in 1984 by the Science and Technology Committee of UNICA. The
proposal was made in response to surveys identifying the increasing need in Caribbean islands and
countries for appropriately trained resource managers and the lack of training programs in resource
management at regional institutions. In October 1987, a proposal presented by the Caribbean Institute for
Resource management (CIRM, University of Puerto Rico) to establish the Consortium of Caribbean
Universities for Natural Resource Management under the aegis of UNICA was endorsed at the annual
meeting of the UNICA Chancellors. CIRM raised funds for the Consortium's development from the
Canadian International Development Agency (CIDA), the U.s. Man and the Biosphere Program, and the
Kundstadter Family Fund. To date, 15 of the 45 members of UNICA have accepted the invitation to
become members of the Consortium, including all the major universities serving the smaller islands, as
well as several from the larger islands, and two from Venezuela which has small Caribbean islands as part
of its territory.

Between October 1987 and August 1989 the Interim Secretariat of the Consortium was associated
with CIRM, and its Director, Allen Putney, served as the Interim Consortium Coordinator. During this
time a Working Agreement was developed to guide the Consortium's evolution and form, and an initial
set of specific activities were agree upon by an Ad Hoc Organizing Committee. According to the
Working Agreement, the Consortium's programs are determined by a Programme Committee comprised
of five members who serve by rotation. A Consortium Coordinator, appointed by the UNICA Secretary
General on the recommendation of the Programme Committee, manages its operation and directs the
Secretariat. A Technical Advisory Group, comprised of regional experts in environmental and resource
management fields, assists in the review of curricula materials to assure their pertinence to practical issues
of Caribbean resource management.

Dr. LaVerne Ragster, Professor of MarineBiology at the University of the Virgin Islands, began her
service as Consortium Coordinator in August 1989. The appointment was based on a recommendation
from the Programme Committee at its first meeting in April 1989 and confirmed by the Executive
Committee of UNICA during its regular meeting in Santo Domingo in May 1989. The Programme
Committee also agreed that the priorities for the Coordinator's efforts would be the identification of
regional educational standards and curriculum guidelines in resource management; faculty training and
development; the construction of a Diploma degree in resource management; the compilation and
organization of resource management documentation in the region; the establishment of inter-institutional
accreditation for Consortium courses; and the design and implementation of special courses in resource
management for the islands of the Lesser Antilles. The priority activities of the Consortium reflect the
initial long-term objectives identified by the Programme Committee as being appropriate guidelines for
the initial phases of the Consortium's maturation. These ~ong-termobjectives seek:

• the establishment of inter-institutional accreditation for programmes and courses among member
institutions through the development and acceptance of a system which allows for easy assessment of
the criteria used to validate courses and degrees throughout the region;

• the development and implementation of effective approaches to faculty training in the region;

83



 



 



 



 



 



 



 



 



 



 



 



 



The Viability of Establishing a Caribbean Regional Center for Marine Industrial Technology
Woods Hole Oceanographic Institution

David A. Ross, Judith Fenwick and Frank Gable

We have completed a recent study (July 1990) for the United Nations Industrial Development
Organization on the viability of establishing a Caribbean Regional Center for Marine Industrial
Technology. To help identitY needed technologies we have produced individual country resource and
economic profiles and a listing of wider Caribbean institutions with marine technology interests.

It is evident that the States of the Wider Caribbean have three important common denominators in
the area of marine industrial technology: (1) major economic difficulties; (2) the opportunity available
to these states under the new Law of the Sea regime; and (3) the coastal zone and ocean as vast and
prominent sites in their future economic development. The meshing of these common denominators:
economic problems and economic opportunity, yields a positive 'outlook. This positive trend relies on the
appropriate development and management of marine resources in the Caribbean Region and on techno-
logical cooperation between developed and developing countries. The Insular Caribbean has the highest
density of developing countries in the smallest geographic area. In such a reeion, ocean and. shoreline
development opportunities are pivotal to overall economic erowth and development and yet development
cannot proceed at any substantial rate without strone reeional cooperation.

One of the key motivators for marine industrial development in the Caribbean is the fact that the
1982 Law of the Sea treaty encourages countries, particularly island nations, to declare 200-nautical-mile
Exclusive Economic Zones (EEZ). These new areas under national jurisdiction will open upopportuIiities
to exploit certain marine resources such as oil and gas, offshore fishing and possibly iooovative
technologies such as OTEC and marine biotechnology. This new jurisdiction is accompanied by serious
challenges such as managing, monitoring, and enforcing jurisdictions within these new zones.

Success will depend on how well the countries can cooperate with each other. This is especially true
since the costs for new industries, or expansion of presen~ ones, will be high and beyond the resources
of most individual countries. There will also be manpower and technical training needs that will require
close cooperation and the tormation of consortia between countries.

The keywords for technology development in the Caribbean are "appropriate" and "sustainable." The
actual functions and objectives of a Caribbean Marine Industrial Technology Center should be defined
after the needs and viable opportunities, and the relevant technologies and their uses, are fully identified
for the region. A key goal of the Caribbean Regional Center certainly should be to sustain and increase
economic growth without damaging environmental impact. Simply said, the Caribbean, especially the
Insular Caribbean, is an extremely vulnerable marine environment.

We have identified eight technological subject areas for consideration by the proposed Caribbean
Regional Center for Marine Industrial Technology (order ofthe listing does not reflect ranking or priority):

• desalination technology;

• pollution-control and waste-disposal technologies;

• non-polluting renewable energy technologies;

• marine biotechnology;



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



APPENDIX C: ATIENDEES
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Melvin Goodwin
Caribbean Program Manager
South Carolina Sea Grant/Gulf and Caribbean Fisheries Institute
287 Meeting Street
Charleston, SC 29401
Comm: (803) 727-2078
PAx: (803) 727-2080

Norman L. Guinasso, Jr.
Associate Research Scientist
Texas A&M University
Geochemical and Environmental Research Group
833 Graham Road
College Station, TX 77845
Comm: (409) 690-0095
FAX: (409) 690-0059
Telemail: N.GUINASSO

Lee E. Harris
Associate Professor
Florida Institute of Technology
Department of Oceanography and Ocean Engineering
Melbourne, FL 32901
Comm: (407) 768-8000 (ext. 8096)

William Head
Chief Scientist
Caribbean Marine Research Center
100 East 17 Street
Riviera Beach, FL 33404
Comm: (809) 336-2557
FAX: (407) 842-6093

Manuel L. Hernandez-Avila
Director
University of Puerto Rico (Sea Grant College Program)
Department of Marine Sciences, RUM
P.O. Box 5000
Mayaguez, PR 00709
Comm: (809) 832-3585
FAX: (809) 265-2880
Telemail: M.HERNANDEZ.AVILA (OMNET)

Donald Hoss
Chief, Coastal and Estuarine Ecology Division
NMFS/SEFC Beaufort Laboratory
Beaufort, NC 28516
Comm: (919) 728-8746; FTS: 670-9746
FAX: (919) 728-8784; FTS: 670-9784
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