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# WIDECAST

Wider Caribbean Sea Turtle Conservation Network

With a grant from the U.S. National Marine Fisheries Service, WIDECAST has digitized the databases and
proceedings of the Western Atlantic Turtle Symposium (WATS) with the hope that the revitalized documents
might provide a useful historical context for contemporary sea turtle management and conservation efforts in the
Western Atlantic Region.

With the stated objective of serving “as a starting point for the identification of critical areas where it will be
necessary to concentrate all efforts in the future”, the first Western Atlantic Turtle Symposium convened in Costa
Rica (17-22 July 1983), and the second in Puerto Rico four years later (12-16 October 1987). WATS | featured
National Reports from 43 political jurisdictions; 37 presented at WATS II.

WATS | opened with these words: “The talks which we started today have the multiple purpose of bringing our
knowledge up to date about the biological peculiarities of the marine turtle populations of the western Atlantic; to
know and analyse the scope of the National Reports prepared by the scientific and technical personnel of more
than thirty nations of the region; to consider options for the orderly management of marine turtle populations; and
in general to provide an adequate forum for the exchange of experiences among scientists, administrators, and
individuals interested in making contributions for the preservation of this important natural resource.”

A quarter-century has passed, and the results of these historic meetings have been lost to science and to a new
generation of managers and conservationists. Their unique importance in providing baseline data remains un-
recognized, and their potential as a “starting point” is neither known nor appreciated.

The proceedings document what was known at the time concerning the status and distribution of nesting and for-
aging habitat, population size and trend, mortality factors, official statistics on exploitation and trade, estimated
incidental catch, employment dependent on turtles, mariculture operations, public and private institutions con-
cerned with conservation and use, legal aspects (e.g. regulations, enforcement, protected areas), and active
research projects. In most cases it was the first time a national sea turtle assessment had been conducted.

Despite the potential value of this information to agencies responsible for conducting stock assessments, monitor-
ing recovery trends, and safeguarding critical habitat in the 21st century, the hand-written National Reports,
largely illegible in the published proceedings, have slipped into obscurity. To help ensure the legacy of these
symposia, we have digitized the entire proceedings, including the National Reports, plenary presentations and
panels, and annotated bibliographies of both meetings, and posted them online at http://www.widecast.org/What/
RegionalPrograms.html.

Each National Report, as well as this Proceedings volume, has been scanned from the original document. Errors
in the scan have been corrected; however, to be true to the original content (as closely as we can discern it),
potential errors of content have not been corrected. This article should be cited:

Bacon, P., F. Berry, K. Bjorndal. H. Hirth, L. Ogren, and M. Weber (Editors). 1984. Proceedings of the First West-
ern Atlantic Turtle Symposium, 17-22 July 1983, San José. Volume I. RSMAS Printing, Miami. 306 pp.

Karen L. Eckert
WIDECAST Executive Director
June 2009
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i. INAUGURAL SPEECHES

i.a Address of Dr. Manuel M. Murillo, President of IOCARIBE, at the Inaugural Session of the Western Atlantic
Turtle Symposium

The talks which we started today have the multiple purpose of bringing our knowledge up to date about
the biological peculiarities of the marine turtle populations of the western Atlantic; to know and analyse the scope
of the National Reports prepared by the scientific and technical personnel of more than thirty nations of the
region; to consider options for the orderly management of the marine turtle populations; and in general to provide
an adequate forum for the exchange of experiences among scientists, administrators, and individuals interested in
making contributions for the preservation of this important natural resource.

This symposium was created in Fort de France, Martinique, as a result of a meeting of experts convened
by IOCARIBE in November, 1977, for the formulation of a scientific research program on the living resources of
the Caribbean area. Its realization, to become a relevant scientific event, is due to the strong support of the
nations of the region, of various international organizations, of the scientists and technical personnel that have
worked with dedication in the preparation of the reports and in the compilation of the data, as well as to the
commitment and dedication of a group of idealists who gave the best of their capabilities to accomplish the
responsibilities assigned to the Steering Committee, to the Technical Team and Local Committee of Costa Rica.

It is hoped that the success achieved in all aspects of the preparatory stages will be greatly improved by
the contributions and by the quality of the discussions which will be generated by each one of the sessions during
this symposium. In this context, the contributions of the National Representatives acquire fundamental impor-
tance, particularly in the special session when they discuss the definition of goals for the immediate future.

The basis of the data derived from the National Reports will serve as a starting point for the identification
of critical areas where it will be necessary to concentrate all efforts in the future. In this sense it is appropriate to
bear in mind that IOCARIBE is now in a transitional stage, that may lead to a change in its condition from pilot
program to a permanent subcommission of the Intergovernmental Oceanographic Commission. In that condition
IOCARIBE could perform its job as a Sponsoring Organization of the programs resulting from WATS, for which a
Steering Committee would be designated which would be in charge of the promotion of research and the
continuous actualization of the data base through close contact with the National Representatives, as it is now
with other developing programs. Another task of IOCARIBE would be to coordinate actions with the international
organizations or appropriate agencies in order to present to the different countries the best options that would
ensure the conservation and management of the turtle populations.

In the context of oceanographic research in support of the living resources carried out on a global scale
under the orientation of 10C, the WATS constitutes an excellent example of the benefits derived from regional
cooperation, when this responds to priorities chosen by the nations involved.

The organizational model of WATS s in itself an important contribution, as it is easily adapted for the
analysis of other important marine resources for the nations of the region, about which there is scanty information
or for which management requires a previous stage of research.

The contributions resulting from the next five days of work will set the guidelines for multiple future ac-
tions. It is because of this that we feel honored with your presence and we reaffirm our commitment to collaborate
with you in any way, in order to assure the success of the symposium. | cannot terminate without making a formal
recognition of the Government of Costa Rica, well represented here by the Minister of Agriculture and Livestock,



for the continuous support to IOCARIBE. In the same way, | express my recognition to the colleagues of the three
WATS Committees and to Harvey Bullis and Fred Berry, whom we consider with pride the godfathers of this
Symposium, my gratitude for their ideas and their permanent dedication. | also want to thank you all for your
attendance.

Thank you.
San José, July 18, 1983



i.o Address of Mr. Jorge Csirke, FAO observer, at the Inaugural Session of the Western Atlantic Turtle
Symposium

Mr. Francisco Morales Hernandez, Minister of Agriculture and Livestock of Costa Rica, the National
Representatives, Ladies and Gentlemen:

| wish to express the deep satisfaction of the UN Food and Agriculture Organization (FAO), for the
wonderful reception given to the Western Atlantic Turtle Symposium (WATS), being inaugurated today. The
attendance at this event by so many distinguished individuals, by the National Representatives of more than 30
nations within the region and by the international community of experts, confirms the great significance of sea
turtles in the region.

FAO is aware of the socio-economic importance represented by these natural resources within the
region. If the goal is to achieve the recuperation of the severely depleted populations and to utilize and manage
the potential value of their colonies, present research needs to be expanded, conservation as well as
management practices revised and, if necessary, improved.

It is expected that this symposium will arrive at technical conclusions and recommendations which will
indicate directions for future research. This should also apply to the conservation and management policies for
these resources.

FAQ's participation as co-sponsor of this Symposium was a result of a recommendation from the Third
Meeting of the Western Central Atlantic Fisheries Project (WECAF), which took place in La Habana, Cuba, in
November 1980. Following the same spirit, and always as a result of the expressed interest of the member states
of the Organization, FAO has supported various activities related to sea turtle research within WECAF, and was
also able to implement many of its recommendations in a timely fashion.

Now, FAO is greatly interested in the results of this meeting. Within our mandate, we will support those
actions recommended by the Symposium.

The UN Organization for Food and Agriculture (FAO) wishes to sincerely express its support for the
success of this meeting.

Thank you.

San José, July 18, 1983



i.c Address of Dr. Robert R. Lankford, Administrator to WATS, at the Inaugural Session of the Western Atlantic
Turtle Symposium

Sefior Francisco Morales Hernandez, Minister of Agriculture and Livestock, National Representatives,
members of the WATS Committees, Ladies and Gentlemen:

It is with pleasure that | extend to you the greetings and best wishes from the Chairman of the Inter-
governmental Oceanographic Commission, Professor Inocencio Ronquillo of the Philippines, who unfortunately
had to cancel his attendance at the last moment, and from the Secretary of the Commission, Dr. Mario Ruivo in
Paris.

My presentation this morning, although very brief, will be a task which gives me a great deal of both
personal and professional satisfaction. Very simply, ladies and gentlemen, my rewarding task this morning is to
acknowledge with thanks the truly gratifying support which the Western Atlantic Turtle Symposium has been
provided from many sources.

The term support, may be thought of in many ways; there is the support of experience -- there is the
support of hard work and endless effort, there is the very necessary economic support, and equally important, we
can identify moral support. WATS, very fortunately, has benefited from all of these different types of support. It is
therefore my great pleasure to acknowledge publicly, and for the record of this symposium, the unstinting and
generous help which has brought us to this most important meeting in San José.

First and foremost, | wish to recognize with personal appreciation the human component, and the
countless thousands of man-hours which have gone into WATS during its more than three years of development.
Specifically, | refer to our various committees:

(a) The Steering Committee which has provided the organizational know-how and the development
philosophy and guidance to WATS.

(b) The Technical Team, the sea turtle experts who have assisted many participating countries in the
training of investigators and the preparation of their National Reports.

(c) The Local Committee of Costa Ricans who have given of their valuable time and their capabilities to
provide the local needs.

(d) And finally, the dedicated efforts of the various Symposium Panels, the local staff in the symposium
secretariat, and particularly my administrative assistant, Ms. Maria Teresa Koberg.

Although time doesn't permit nhaming all of those people who have given their time and energy, | feel
compelled to call to your attention four individuals who have been particularly important:

(a) Dr. Peter Bacon of the University of the West Indies in Jamaica, who in a FAO report suggested the
need to conduct a region-wide investigation and compilation of information on sea turtles in the Caribbean
Sea;

(b) Mr. Harvey Bullis, formerly of the U.S. National Marine Fisheries Service, who moved Dr. Bacon's
ideas into action, the one | consider the godfather of WATS;



(c) Dr. Manuel Murillo, of the University of Costa Rica, and long-time Chairman of IOCARIBE, and now
President of WATS; and finally

(d) The Secretary of WATS, Mr. Fred Berry of the National Marine Fisheries Service in Miami, whose
energy and incredible abilities as an organizer have been the principal force and moving spirit of WATS.

The Symposium has indeed been fortunate to have had the benefit of their interest, their talent and
guidance, and their dedication to the Symposium. On the slightly more mundane side, mundane but nevertheless
a critical and necessary factor, there have been the economic contributions which have made this Symposium
possible. WATS has been generously supported by financial contributions from:

(a) The governments of Canada, the Cayman Islands, France, the U.S. Virgin Islands, and the United
States;

(b) From the private sector, The Caribbean Conservation Corporation and the Mariner's Aid to Sea
Turtles have provided generous support;

(c) And from intergovernmental organizations, financial contributions have been received from the UN
Food and Agriculture Organization (FAO) and from the Intergovernmental Oceanographic Commission (of
UNESCO), the parent organization of IOCARIBE.

And finally, Mr. Chairman, | wish to acknowledge with pleasure and sincere appreciation, the sincere and
warm interest and the wonderful "Tico" Welcome" which we have received from the people and from the
Government of Costa Rica. This truly has been a rich and rewarding experience. | ask you, Sr. Morales, to
express the joint and unanimous appreciation of all the participants and all who have been involved in this most
important regional event to the President of the Republic of Costa Rica, the Honorable Luis Alberto Monge A.

San José, July 18, 1983



i.d Address of Mr. Francisco Morales Hernandez, Minister of Agriculture and Livestock, at the Inaugural
Session of the Western Atlantic Turtle Symposium

It is for me a great pleasure to give to you the warmest welcome in the name of the President of the
Republic of Costa Rica, Mr. Luis Alberto Monge, the Government, and the people of our country.

Welcome again to this land of peace and culture-loving people.

A few weeks ago, | had the pleasure to inaugurate a Scientific Meeting with attendants from different
parts of the world, who in response to the invitation of the Food and Agriculture Organization of the United
Nations (FAO), spent two weeks analyzing in a holistic way the scientific information accumulated in recent years
about the neritic fish populations. The result of this meeting of experts was an accruement of important
information directly applicable to the management of such an important resource. Today again | am proud to be in
this meeting with a distinguished group of scientists, National Representatives of a significant number of countries
of the Caribbean Region, and of concerned citizens interested in contributing with their knowledge to the presser-
vation of marine turtles, a natural resource presenting biological, social and economic implications, that has to be
objectively analyzed and in detail. | hope that at the end of this meeting, your contributions will be available to the
community of this region, leaving valuable knowledge and viable alternatives within the context of the economy of
our cultural patterns, that will facilitate the effective management of the marine chelonian species.

For those of us who have the responsibility to administer the living resources of the sea, it is of capital
importance to have access to the most recent scientific information that may facilitate the adoption of compatible
options for an adequate management of the natural populations, to benefit our societies and humanity as a whole.

It cannot escape from the consideration of this forum that as our societies progress and technical
development is stimulated, new demands arise for the utilization of the natural resources. The effort of fishing
these species is a case in point where this impact is easily observed, even though it is a resource utilized for
subsistence purposes; in this context we consider it of vital importance to have reliable and timely information
which will best facilitate the making of decisions.

When a migratory resource is analyzed, whose populations are exposed to the pressure of exploitation
carried out by the turtle fishermen of different nations, its management turns out to be even more complex when it
involves species with their vital cycles distributed within the jurisdictional waters of different nations. Together with
fishing regulations, it is necessary to establish effective measures for the protection of the environment that
comprises the various habitats utilized by these species.

Within this perspective it is convenient to analyze the specific case of marine turtles, whose management,
together with the adoption of measures that may guarantee the survival of all the species, has to be considered
as a task for which the international community is responsible. It is fundamental to establish a regional entity with
scientific, technical, and economic capacity, that will be in charge of the execution of the research and education
programs, and the formulation of recommendations to guarantee the protection of this resource. Furthermore, due
to the cultural peculiarities that link the inhabitants of the Caribbean Region to the turtle resource, this entity
should incorporate among its responsibilities the development of programs which may specifically reach those
who utilize this resource.

The conviction that regional action is fundamental in order to protect the marine turtle populations
prompted the Government of Costa Rica to support the programs sponsored by the Association of the Inter-
governmental Oceanographic Commission for the Caribbean and Adjacent Regions (IOCARIBE), organizer of this



Symposium, in which an ambience of honest harmony and objectivity prevails among scientists, administrators,
associations and interested persons contributing the best of their knowledge.

| look forward to the recognition of this symposium as a very important scientific regional effort which will
contribute better management options for the marine turtle populations.

Thank you very much.

San José, July 18, 1983



i. THE HISTORY OF WATS

Harvey R. Bullis
Peter R. Bacon
Frederick H. Berry

The Symposium had its antecedents in the CIGAR Program that operated between 1968 and 1976.
Following a symposium on the Status of Marine Scientific Research held on Curacao in 1968, an institute known
as the Cooperative Investigation of the Caribbean and Adjacent Regions (CIGAR) was formed under the
sponsorship of the Intergovernmental Oceanographic Commission (I0OC). During the early meetings of CICAR,
Peter R. Bacon, a marine biologist from Trinidad and Tobago, proposed international cooperation to study sea
turtle populations in the Caribbean.

A small working group was established and a report on Appraisal of Stocks and Management of Sea
Turtles in the Caribbean and Adjacent Regions was prepared by Peter R. Bacon. Following this, the 6th Session
of the International Coordination Group for CICAR, meeting in Cartagena in July 1973, recommended that
available data on sea turtle resources, exploitation rates and management practices be compiled, to be
disseminated to scientists in the region and to the international conservation agencies concerned; that captive-
culture be developed in CICAR countries; that the possibilities of resuscitating depleted turtle populations be
examined and that a common conservation program for the CICAR region be formulated.

The CICAR Program terminated with the symposium in Caracas in 1976, but member countries wishing
to continue cooperative international scientific research requested IOC sponsorship of a follow-on organization. In
early 1976 an international team of scientists met in Mayaguez, Puerto Rico, and developed continued program
recommendations. Although specific plans for sea turtle research were not formulated, the group took note of the
importance of turtles in the socio-economics of the Caribbean area and agreed to recommend follow-on
involvement.

The Intergovernmental Oceanographic Commission Association for the Caribbean and Adjacent Regions
(IOCARIBE) was established under I0C. When the formative session of IOCARIBE met in Caracas in 1976, a
coordinating committee headed by Harvey R. Bullis was developed to transform program priorities from the May
workshop into an international research format. This planning group met in Fort-de-France, Martinique, in
November-December 1977. Included in their Caribbean research programs was a resolution that concern for
West Atlantic sea turtles should form part of the IOCARIBE terms of reference.

The 1977 IOCARIBE Interdisciplinary Workshop on Scientific Programs in support of Fisheries Projects
took three actions: Recommended that a total regional program for the protection, rehabilitation and management
of marine turtles be established through appropriate cooperation among such international organizations as
IOCARIBE, the Western Central Atlantic Fisheries Commission (WECAFC), the Gulf and Caribbean Fisheries
Institute (GCFI), and the International Union for the Conservation of Nature (IUCN); Strongly urged all
governments within the IOCARIBE region to consider the ensuing program for protection, rehabilitation and
management with a view to implementing necessary legal and administrative measures to ensure the continued
availability of marine turtle stocks within the region; Instructed the Secretary of IOCARIBE to take the initiative in
bringing this recommendation to the attention of appropriate international organizations and to inform the
IOCARIBE Member States of subsequent development and action.



This recommendation was presented to the IOCARIBE Plenary that met in San José in 1978 which, in
turn, adopted a resolution to support cooperative international sea turtle research. On the basis of this
recommendation, a proposal was made in September of 1978 to the new Chairman, Manuel M. Murillo, to have
IOCARIBE sponsor a Sea Turtle Symposium for the western Atlantic that would be concerned with the problems
of developing a data base for population studies and a broad regional evaluation to look at the impact on turtle
stocks of management in the area.

Since turtles had comprised an important historical food and commerce resource of the region, the
guestion naturally arose concerning the appropriateness of IOCARIBE assuming a major role in a fishery-related
activity. In the early discussions consideration was given to approaching the West Central Atlantic Fisheries
Commission (WECAFC). Discussions with the WECAFC project manager indicated that while the Commission
could be supportive of cooperative investigations, the urgency of other problems did not permit the supporting
WECAFC project to assume a leading role. Also it was recognized that there was an urgent need for an
assessment of sea turtle stocks that could not be quickly implemented in the WECAFC project. Following these
considerations it was agreed that the non-partisan role of IOCARIBE as a cooperative scientific organization
would be valuable and effective in developing the required sea turtle data base.

In February 1979, a meeting was held at the University of Costa Rica in San José by officials of
IOCARIBE, the Western Central Atlantic Fisheries Project (WECAF) and the Southeast Fisheries Center of the
U.S. National Marine Fisheries Service (SEFC, NMFS). The concept of WATS was formalized, and the basic
organizational structure was developed:

. IOCARIBE became the sponsor of the Western Atlantic Turtle Symposium (WATS).

. IOCARIBE, WECAF, and SEFC supported WATS by donation of funds and administrative and research
personnel.

. An international Steering Committee was formed to guide the planning for and conduct of WATS.

. An international Technical Team was formed to assist in sea turtle research and data collection in any

area or country where requested or needed.

. Sea turtle research work in the area already under way by the Western Atlantic Sea Turtle survey and by
MEXUS-Gulf was directed to WATS.

. A Local Committee was formed in San José to assist in preparation of Symposium arrangements and
facilities.

The objectives of WATS were defined:
1) To assemble the information derived from the National Reports into a regional sea turtle data base.

2) To conduct discussions of this information to validate the data base, identify critical problem areas, and
examine potential directions for future action.

3) To consider the establishment of a continuing institution to assume responsibility for guiding future
regional efforts concerned with conservation and management of sea turtle stocks.



The IOCARIBE Regional Secretary, Robert R. Lankford, officially requested of the appropriate ministry of
each of the 38 area countries:

. that each nation accept the invitation to participate in WATS;
. that each nation officially appoint a National Representative to WATS;
. that each National Representative be responsible for the development of a National Report for their

country and its presentation to the Symposium meeting.

. that each official National Report include the best available data on sea turtle populations and socio-
economics for each country; and

. that all National Representatives attend the Symposium meeting to consider and discuss the status of data
on the six species of sea turtles in the region, to consider conservation and management options, and to
develop recommendations for future actions.

Steering Committee meetings were held on planned or ad hoc bases as follows: July 1979 at San José;
November 1979 at Washington during the World Conference on Sea Turtle Conservation); February 1980 at San
José; November 1980 at San José (during GCFI Annual Meeting); September 1982 at San José€; November 1982
at Nassau (during GCFI Annual Meeting); January 1983 at Miami; February 1983 at Gainesville; and July 1983 at
San José (the day before the Symposium). These meetings were attended as possible by Steering Committee
and Technical Team members. They were cumulatively successful in guiding the developing detail planning of the
Symposium and the research and data collecting that was being generated.

Sea turtle research and data collection were instituted in some participating countries and were augmented
in others often with the deployment of Technical Team members as planned and requested. A Technical Team
member was assigned to each participating country, with arrangements made to produce an ad hoc data report
for any country that did not participate.

The major thrust of WATS-sponsored sea turtle research was on surveys of nesting beaches, both ground
surveys and aerial beach surveys. The Steering Committee established an aerial beach survey goal of making at
least one aerial survey, preferably during the estimated peak of the nesting season, along every mile of
continental shoreline from North Carolina to Brazil and around the larger Caribbean islands, recording survey data
on standardized survey forms. This would provide the first comprehensive perspective of sea turtle nesting areas
for the region.

A brochure, announcing the Symposium, its structure, and its objectives, was printed and mailed to
interested individuals and institutions on the WATS mailing list of more than 900 addresses. The brochure stated
the focus and purpose of WATS:

"Sea turtles of the Western Atlantic Ocean once constituted an important natural
resource. This resource has been severely reduced and now contributes little to
the regional economy. Attention needs to be focused on the questions of
research, conservation, and management if turtle stocks are to be replenished to
the levels of their full potential.”

10



A National Report Form of 21 tables was developed, printed, and distributed in early 1982 to all National
Representatives and Technical Team members to facilitate tabular and descriptive recording of available data on
sea turtle populations and socio-economics. The Steering Committee defined four categories of reports for the
Symposium:

1) National Report (NR) - Official, presented by the National Representative

2) Draft National Report (DNR) — Unofficial, prepared by the Technical team, presented to the Symposium,
and entered into the data base in the circumstance of no presentation of a NR by the National Represen-
tative.

3) Ad Hoc Data Report (AHDR) - Prepared on NR format by the Technical Team and entered into the data
base for countries that did not officially participate in the Symposium.

4) Supplemental Data Report (SDR) - Official, presented by the National Representative. To include all data
collected after NR was compiled and submitted by the National Representative.

A Sea Turtle Manual of Research and Conservation Techniques was planned and written by Peter C. H.
Pritchard and 11 other volunteer authors, illustrated, printed (July 1982), and distributed to promote sea turtle
research, to define terms, techniques, and reporting formats, and to assist in identifying species. A revision of the
manual was begun in late 1982, with two editors and an additional author, and printed (November 1983).

A Glossary of Terms was prepared by Kenneth Dodd to identify and clarify terms that would be used at
the Symposium.

An Annotated Bibliography of Sea Turtle Research in the Western Central Atlantic was written by Peter R.
Bacon, to be published with the Proceedings of this Symposium.

A WATS Computerized Data Base system was developed at the SEFC Miami Laboratory by Harvey R.
Bullis and Nancy Thompson. As the National Reports were received, they were entered into the system.

The agenda of the Symposium was developed by the Steering Committee to begin with presentation of
the National Reports, followed by three and one-half days of panel sessions on 14 sea turtle topics and concluded
by a Future Actions discussion and planning session, participated in by the National Representatives.

The Steering Committee nominated individuals from around the world to serve as Chairs, Alternate-
Chairs, Rapporteurs, and Panel Members of the Panel Sessions. A Biologist was nominated to present a
Biological Synopsis for each of the six sea turtle species during the first six panel sessions. The Steering
Committee prepared guidelines and formats and designated background documents for each of the panel
sessions that were distributed to the panel members prior to the Symposium. Three Audience Response
Sessions were designated to allow and record input from all registered attendees on all of the topics discussed at
the Symposium.

A Poster Session and Exhibition area was planned, and poster presentations and abstracts were widely

solicited. Posters were requested that related to sea turtle research, primarily of the western Atlantic area, and
especially relating to sea turtle populations and socio-economics.
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The Steering Committee reviewed the WATS budget at its September 1982 meeting and accelerated its
efforts to solicit additional contributions to WATS from national and international organizations and institutions.

The WATS Secretary maintained correspondence with, and distribution of notices of plans and events to,
the National Representatives, Steering Committee, Technical Team, panel members, and the general WATS
mailing list.

Official national participation in the Symposium effort was outstanding. Thirty-five (35) of the 38 WATS -
area countries officially participated:

Anguilla
Antigua
Bahamas
Barbados
Belize

Bermuda

British Virgin Islands
Cayman Islands
Colombia

Costa Rica
Dominica
Dominican Republic
French Guiana
Grenada
Guadeloupe
Guatemala
Guyana

Haiti

Honduras
Jamaica
Martinique
Mexico
Montserrat
Nicaragua
Panama

Puerto Rico

St. Kitts-Nevis
St. Lucia

St. Vincent
Suriname
Trinidad-Tobago
Turks-Caicos
U.S. Virgin Islands
United States
Venezuela
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Reports on National Report format tables were received from ALL 38 WATS area countries. Official
National Reports were received from 33 of the countries; Draft National Reports for two (Belize and Colombia);
and Ad Hoc Data Reports for the other three (Brazil, Cuba, Netherlands Antilles . Supplemental Data Reports
were received from seven countries.

At the Symposium, 31 National Representatives participated, representing 33 countries (2 N. Reps. were
absent). Nineteen members of the Steering Committee and Technical Team were very active during the meeting.
More than 300 registered participants were present.

The meeting occupied five very full days, with the ad hoc injection of films, slide-projections, conclaves,
and discussions.

The Banquet Speaker was Dr. Jay Savage, Professor and Chairman of the Department of Biology at the
University of Miami. His scintillating and memorable delivery was "The Way of the Turtle"--an anthropological

analysis of the sea turtle fraternity.

At the conclusion of the banquet, Friday night, July 22, the Western Atlantic Turtle Symposium became a
unique part of history. Then, prospects for WATS-Il were born.
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iii. a

1)

(@)

(3)

(4)

()

(6)

(7)

(8)

(9)

ii. LIST OF PARTICIPANTS

Speakers Table - National Theater

Hon. Francisco Morales

(representing the Government of Costa Rica)
Minister of Agriculture and Livestock
Ministerio de Agricultura y Ganaderia

San José, Costa Rica

Mme. Paulette Austin

Resident Representative a.i.

United Nations Development Program
Apartado 4540

San José, Costa Rica

Dr. Juan Chong

Regional Representative, UNESCO
Apartado 4540

San José, Costa Rica

Mr. Ricardo Reyes Cerrato
Representative a.i.

Food and Agriculture Organization
Apartado 8198

San José, Costa Rica

Dr. Jorge Csirke

Oficial de Recursos Pesqueros

Servicio de Recursos Marinos

Direccion de Ambientes y Recursos Pesqueros
Departamento de Pesca

FAQ, Via delle Terme di Caracalla

Roma 00100, Italia

Dr. Manuel M. Murillo
President to WATS
Director de CIMAR
Universidad de Costa Rica
Ciudad Universitaria

San José, Costa Rica

Mr. Harvey R. Bullis

WATS Executive Committee
12420 Southwest 248th Street
Princeton, Florida 32032 USA

Mr. Frederick H. Berry

Secretary to WATS

National Marine Fisheries Service
75 Virginia Beach Drive

Miami, Florida 33149 USA

Dr. Robert R. Lankford
Administrator to WATS
IOCARIBE c/o UNDP
Apartado 4540

San José, Costa Rica
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iii.b National Representatives

Country Invited
Anguilla:

Antigua:

Bahamas:

Barbados:

Belize:

Bermuda:

British Virgin Islands:

Cayman Islands:

Colombia:

National Representative

RICHARDSON, Leslie V.

Agricultural and Fisheries Officer
Agricultural and Fisheries Department
The Valley, Anguilla WI

JOSEPH, Daven

Fisheries Officer

c/o Permanent Secretary

Ministry of Lands, Agriculture and Fisheries
St. John's, Antigua WI

CLARKE, Wendell

Fisheries Assistant,

Department of Fisheries

Ministry of Agriculture, Fisheries and Local Government
P.O. Box N-3028

Nassau, Bahamas

HUNTE, Wayne
Bellairs Research Institute
St. James, Barbados

MILLER, Winston (not present)

Fisheries Administrator

Ministry of Health, Housing and Cooperatives
Belmopan, Belize

BURNETT-HERKES, James

Assistant Director

Department of Agriculture and Fisheries
P.O. Box 834

Hamilton 5, Bermuda

WALTERS, Louis

Permanent Secretary

Ministry of Natural Resources and Environment
Tortola

British Virgin Islands W1

PARSONS, Joe

Fisheries Officer

Agricultural and Natural Resources
Government Administration Building
Grand Cayman

Cayman Islands WI

HERNANDEZ, Jorge (not present)
Jefe de Division de Fauna
INDERENA

Diagonal 34 No. 5618 — Piso 4
Bogota, D.E.

Colombia
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Country Invited National Representative

Costa Rica: BRAVO, Eduardo
Director General de Recursos Pesqueros y Vida Silvestre
Ministerio de Agricultura
San José, Costa Rica

Dominica : GREGOIRE, Felix
Deputy Director of Forestry and Wildlife
Forestry and Wildlife Division
Ministry of Agriculture, Lands and Fisheries
Botanic Gardens, Roseau
Commonwealth of Dominica WI

Dominican Republic: INCHAUSTEGUI, Sixto
Museo Nacional de Historia Natural
Plaza de la Cultura
Santo Domingo, Republica Dominicana

France: (Representing French  FRETEY, Jacques

Guiana, Guadeloupe, Martinique) Laboratoire des Reptiles et Amphibians
Museum National d'Histoire Naturelle
25, Rue Cuvier
75005 Paris, France

Grenada: FINLAY, James
Assistant Secretary Fisheries Division
Ministry of Industrial Development and Fisheries
Belmont, St. George's
Grenada WI

Guatemala: ROSALES LOESENER, Fernando
Departamento de Agricultura
Edificio Galerias Reforma, Av. La Reforma
8-60 Zona 9, 40 Nivel
Guatemala, Guatemala

Guyana: HART, Sybille
401 S. Central Ave.
Oviedo, Florida 32761 USA

Haiti: KAVANAGHT, Rory
Division des Resources Naturelles - DARNDR
Damien, Port-au-Prince
Haiti

Honduras: MARIN, Mirna
Jefe de Investigaciones Aplicadas
Direccion General de Recursos Naturales Renovables
Barrio Guacerique, Casa #1534
Comayaguela, D.C.
Honduras

16



Country Invited

Jamaica:

Mexico:

Montserrat:

Nicaragua:

Panama:

Puerto Rico:

St. Kitts-Nevis:

St. Lucia:

National Representative

ROYER, Eustace

Director of Fisheries Division
Ministry of Agriculture
Marcus Garvey Drive

P.O. Box 470

Kingston, Jamaica WI

POLANCO, Edith
Administracion de Pesquerias
Secretaria de Pesca

Alvaro Obregon 269, Piso 1
Mexico 7, D.F., Mexico

JOHN, C. T. (not present)
Permanent Secretary
Ministry of Agriculture
Plymouth, Montserrat W1

INCER, Jaime

Departamento de Servicios de Parques
Nacionales y Vida Silvestre

Instituto Nicaraguense de Recursos
Naturales y del Ambiente

Hda. Sta. Irena km. 12 1/2 Carretera Norte

Managua, Nicaragua

AROSEMENA, Dalva

Direccion General de Recursos Marinos
Ministerio de Comercio e Industria
Apartado 3318

Panama 4, Panama

CINTRON MOLERO, Gilberto
Departamento de Recursos Naturales
Apartado 5887

Puerta de Tierra, Puerto Rico 00906, USA

WILKINS, Ralph

Fishery Assistant

Department of Fisheries

Ministry of Agriculture P.O. Box 186
Basseterre, St. Kitts-Nevis WI

MURRAY, Peter A.

Fisheries Management Unit

Ministry of Agriculture, Lands, Fisheries
and Cooperatives

Castries, St. Lucia WI
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Country Invited

St. Vincent:

Suriname:

Trinidad and Tobago:

Turks and Caicos:

United States:

U.S. Virgin Islands:

Venezuela:

National Representative

MORRIS, Kerwyn

Fisheries Officer

Ministry of Trade and Agriculture
St. Vincent and the Grenadines WI

TEUNISSEN, Pieter A. (not present)
Foundation for Nature Preservation
P.O.Box 436

Paramaribo, Surinam

CHU CHEONG, Lori M.

Research Officer

Institute of Marine Affairs

P.O. Box 3160

Carenage, Trinidad and Tobago WI

HANSHELL, Maurice

Permanent Secretary

Ministry of Agriculture

Department of Fisheries and Agriculture
Gran Turk, Turks and Caicos WI

GORDON, William G.

Assistant Administrator for Fisheries
National Marine Fisheries Service
U.S. Department of Commerce
Washington, D.C. 20235 USA

BOULON, Ralf, Jr.

Division of Fish and Wildlife
Government U.S. Virgin Islands
Estate Nazareth 101

St. Thomas

U.S. Virgin Islands 00802

ORTEGA, Harry (not present)
Director
Direccion General Sectorial de
Administration del Ambiente
Ministerio del Ambiente y de los Recursos Naturales
Torre Sur - Piso 28, Centro Simon Bolivar
Caracas, Venezuela

Officially represented by:
PRITCHARD, Peter C. H.
Florida Audubon Society
1101 Audubon Way
Maitland, Florida 32751 USA
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iii.c WATS Steering Committee

President:

MURILLO, Manuel M.
Director, CIMAR
Universidad de Costa Rica
Cuidad Universitaria

San José, Costa Rica

Administrator:

LANKFORD, Robert R.

IOC Assistant Secretary to IOCARIBE
c/o UNDP - Apdo. 4540

San José, Costa Rica

Secretary:

BERRY, Frederick H.

National Marine Fisheries Service
75 Virginia Beach Drive

Miami, Florida 33149 USA

Members:

BACON, Peter R.
Department of Zoology
University of the West Indies
Kingston 7, Jamaica WI

BULLIS, Harvey R.
12420 S.W. 248 Street
Princeton, Florida 33032 USA

CARR, Archie

Department of Zoology
University of Florida
Gainesville, Florida 32611 USA

CARRANZA-FRASER, Jorge
Instituto Nacional de Pesca
Alvaro Obregon 269 - 10° Piso
Mexico 7, D. F., Mexico

HIGGS, Colin
Department of Fisheries
P.O. Box N-3028
Nassau, Bahamas

KUMPF, Herman E.

National Marine Fisheries Service
75 Virginia Beach Drive

Miami, Florida 33149 USA

REICHART, Henry A.
P.O. Box 436

Corn. Jongbawstraat 14
Paramaribo, Suriname

WALTERS, Horace

Fisheries Officer

Ministry of Agriculture, Lands, Fisheries
and Cooperatives

Castries, St. Lucia WI
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iii.d WATS Technical Team

Members:

BJORNDAL, Karen
Department of Zoology
University of Florida
Gainesville, Florida 32611 USA

DODD, Kenneth (not present)
Office of Endangered Species
U.S. Fish and Wildlife Service
Washington, D.C. 20240 USA

FLETEMEYER, John
1331 Ponce de Leon Drive
Fort Lauderdale, Florida 33316 USA

GONZALEZ, Juan G.

University of Puerto Rico

College Station

Mayaguez, Puerto Rico 00708 USA

MARQUEZ M., Rene

Instituto Nacional de Pesca
Apdo. 695

Manzanillo, Col. 28200, Mexico

MEYLAN, Anne

Department of Zoology
University of Florida
Gainesville, Florida 32611 USA

OGREN, Larry

National Marine Fisheries Service/SEFC
3500 Delwood Beach Road

Panama City, Florida 32407 USA

OTTENWALDER, José Alberto (not present)
Departamento de Zoologia

Museo Nacional de Historia Natural

Plaza de la Cultura Cesar Nicolas Penson
Santo Domingo, Dominican Republic

PRITCHARD, Peter C. H.
Florida Audubon Society
1101 Audubon Way
Maitland, Florida 32751 USA

WOODY, Jack

U.S. Fish and Wildlife Service

P.O. Box 1306

Albuquergque, New Mexico 87103 USA
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iii.e WATS Local Committee

BARRIENTOS, Lic. Rafael
Presidente Ejecutivo
JAPDEVA

Puerto Limoén, Costa Rica

BOZA, Ing. Mario, Director
Programa de Educacion Ambiental
UNED

Sabanilla, San José, Costa Rica

BRAVO, Ing. Eduardo, Director
Direccién de Pesca y Vida Silvestre
Ministerio de Agricultura

San José, Costa Rica

CASTRO, Orlando
Gerente General

Costa Rica Express, Ltda.
Apartado 819

San José, Costa Rica

CORDERQO, Ing. Alvaro
Vice Ministro

Ministerio de Agricultura
San José, Costa Rica

CRUZ, Guillermo

Caribbean Conservation Corp.
Apartado 896 - 1000

San José, Costa Rica

DYER, Richard
Presidente

THE TICO TIMES
San José, Costa Rica

FERNANDEZ, Lic. Guido, Director

Coalicion Costarricense de
Iniciativas de Desarrollo

Apartado 7983

San José, Costa Rica

GONZALEZ, Juan Rafael

Asesor de la Presidencia Ejecutiva
Instituto de Desarrollo Agrario

San José, Costa Rica

KAY, Michael, Presidente

Costa Rica Expeditions Apartado 6941

San José, Costa Rica

KOBERG, Maria Teresa
Apartado 398 - 1005
San José, Costa Rica

LANKFORD, Dr. Robert R.

Secretario Asistente de
COl para IOCARIBE

c/o UNDP - Apdo. 4540

San José, Costa Rica

MONTERO, Dr. Manuel E.
Presidente Ejecutivo

Instituto Costarricense de Turismo
San José, Costa Rica

MURILLO, Dr. Manuel M.
Director, CIMAR
Universidad de Costa Rica
San Pedro

San José, Costa Rica

MAXWELL, K., Lic. Reynaldo
Asesor Inter-institucional
Presidencia Ejecutiva , JAPDEVA
Puerto Limén, Costa Rica

RODRIGUEZ, Ing. José M.
Director a. i.

Servicio de Parques Nacionales
Ministerio de Agricultura

San José, Costa Rica

SALAZAR, José M.
Presidente Ejecutivo

Instituto de Desarrollo Agrario
San José, Costa Rica

SOTELA, Lic. Hiran

Asesor de la Presidencia

Instituto Costarricense de Turismo
San José, Costa Rica

WATSON, Lic. Hubert
Direccion de Auditoria
Banco Central de Costa Rica
San José, Costa Rica
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Hour [Sunday 17th Monday 18th Tuesday 19th Wednesday 20th Thursday 21st Friday 22nd Saturday 23rd
0800 (0800 Registration (0800 Registration 0800-0900 0800-1000 0800-1000 0800-0930 0800-2000
Overview Synopsis Hawkshill, Conservation Status of IAd Hoc Meeting:
Species Synopsis Species Eastern Pacific
0900 0900-1030 0900-1030 Sea Turtle Research
Opening Address Green Turtle,
Introductions Species Synopsis
(National Theater)
1000 1030-1200 1000-1200 0800-1700
Leatherback, Management WATS Editorial
Species Synopsis options Committee Meeting
1100 1100-1200
Green Species
Synopsis (cont.)
1200 Lunch Lunch Lunch Lunch Lunch
1300
1330- 1530 1300- 1500 1330- 1515 1330- 1515 1330- 1430
Presentation of Loggerhead, Research Culture Audience 3
National Reports Species Synopsis Techniques Response
1400 [1400-1800 1430
Steering Com- Future Actions
mittee Meeting
1500 1530-1700 1530-1700 1530-1700
Kemps Ridley, Habitat Alteration Enforcement
Species Synopsis Impacts and Regulations
1600 1600-1730 1600-1700
Presentation of Future Actions
National Reports (Cont.)
(Cont.)
1700 1730 -1800 1700-1800 1700-1800
Announcements Olive Ridley, Rapporteur
Species Synopsis Reports, Summary
1800 [Dinner Dinner Dinner Dinner Dinner Banquet
1900
2000 [2000-2200 2000-2200 2000-2200 2000-2200 2000-2200 Banquet Guest
National Cultural Activity Nature Films Audience 1 Audience 2 Speaker Dr. J.
Representatives  |(National Theater) Response Response Savage — Univer-
Meeting sity of Miami
ADJOURN

IOCARIBE/ WATS - San José, Costa Rica, July 1983
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TABLE A. GEOGRAPHIC AND JURISDICTIONAL INVENTORY FROM TABLE 1 OF THE WATS
NATIONAL REPORTS

COUNTRY LINEAR KM CONTINENTAL SHELF SEAWARD EXTENSION
COASTLINE AREA (KM?) OF JURISDICTION
ANGUILLA 65.0 1996.0 376.5
ANTIGUA 281.0 3400.0 502.1
BAHAMAS 124320.0 648.5
BARBADOS 91.9 320.0 765.3
BELIZE 250.0 7450.0 9.6
BERMUDA 183.0 871.0 3715
BRAZIL 7408.0 416.1
BRITISH VIRGIN ISLANDS 300.0 4500.0 1000.0
CAYMAN ISLANDS 204.0 255.0 4.8
COLOMBIA 1560.0
COSTA RICA 215.8 18000.0 80306.4
CUBA 3575.0
DOMINICA 162.5 412.0
DOMINICAN REPUBLIC 1575.0 9484.0 238250.0
FRENCH GUIANA 450.0 741.6
GRENADA 165.4 2780.0 686.0
GUADALOPE 375.0 741.6
GUATEMALA 148.0 2100.0 763.0
GUYANA 380.0
HAITI 1535.0 5000.0
HONDURAS 693.0 370.4 760.6
JAMAICA 560.0 2560.0 819.2
MARTINIQUE 230.0 741.6
MEXICO(GULF) 1760.0 2152.0
MEXICO(CARIBBEAN) 753.0 1145.0
MONSERRAT 49.0 140.0 324.8
NETHERLANDS ANTILLES(S) 330.0 3100.0 5.4
NETHERLANDS ANTILLES(N) 44.0 2265.0 3.0
NICARAGUA 500.0 60000.0 9600.0
PANAMA 1246.0 11447.0 640.0
PUERTO RICO
ST. KITTS-NEVIS 102.5 9.6
ST. LUCIA 191.0 4.8
ST. VINCENT 150.0 2484.0 10.0
SURINAME 400.0 967.8
TRINIDAD-TOBAGO 494.4 392.8
TURKS AND CAICOS 212.2 600.0
UNITED STATES 6493.9 1160000.0 580.0
U.S. VIRGIN ISLANDS 277.9 1972.0 667.7
VENEZUELA
TOTAL 334115 1424814.4 345419.3
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TABLE B. COASTAL SHORELINE HABITAT INVENTORY FROM TABLE 2 OF THE WATS NATIONAL
REPORTS (IN KM)

COUNTRY SAND REEFS ROCKS  CLIFFS VEGETATION LAGOONS
ANGUILLA

ANTIGUA 102.0 7.0 96.5 12.0 102.0 1.0
BAHAMAS

BARBADOS 41.9 32.3

BELIZE 105.0 278.2 16.5 2.0

BERMUDA 115 138.5 30.0 15

BRAZIL

BRITISH VIRGIN ISLANDS 69.1 45.0 90.0 78.0 54.2

CAYMAN ISLANDS 52.4

COLOMBIA 780.0

COSTA RICA 183.8 18.0 6.8 201.8

CUBA

DOMINICA 195 75.0 68.0

DOMINICAN REPUBLIC

FRENCH GUIANA 32.0 290.0

GRENADA 36.6 4.0 80.3 28.0 123.5 16.0
GUADALOUPE

GUATEMALA 50.0 97.0 1.0
GUYANA 160.0 120.0

HAITI

HONDURAS 94.0 6.0 4.0

JAMAICA 321.3 0.1 220.6 118.7 100.1
MARTINIQUE 30.0

MEXICO (GULF) 857.0 10.0 22.0 2.0 13.0
MEXICO (CARIBBEAN) 160.0 118.0 300.0
MONSERRAT 6.2 42.0 42.0

NETHERLANDS ANTILLES(S)
NETHERLANDS ANTILLES(N)

NICARAGUA 336.0 29.0 18.0 113.0

PANAMA

PUERTO RICO

ST. KITTS-NEVIS 29.1 24.5 67.5 48.0

ST. LUCIA 22.0 57.1 1.0
ST. VINCENT 120.0 7.0 3.0 1.0 4.5

SURINAME 62.2 385.0 15.0
TRINIDAD-TOBAGO 48.1 192.7 45.8 185.3

TURKS AND CAICOS 52.5 10.0 17.0 100.7

UNITED STATES

U.S. VIRGIN ISLANDS 80.0 23.8 82.0 82.1 33.8 6.0
VENEZUELA

TOTAL 3768.2 639.6 1185.4 669.0 2212.4 53.0
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TABLE C. INVENTORY OF KNOWN TURTLE NESTING BEACHES SUMMARIZED IN TOTAL KM BY
COUNTRY FROM TABLE 3 OF THE WATS NATIONAL REPORTS

COUNTRY NESTING NESTING RECORDED
COASTLINE SPECIES NESTING MONTHS

ANGUILLA
DOG ISLAND EICM
PRICKLY PEAR CAYS CM El
SCRUB ISLAND DC

ANTIGUA 54.5
CARLISE BAY 0.3 El JUL
CURTAIN BLUFF 0.3 DC APR
MORRIS BAY 0.5 El SEP
CRABB HILL BAY 0.6 El AUG
DARKWOOD BEACH 0.6 El AUG
FRYES BAY 0.4 El AUG
VALLEY CHURCH BAY 0.4 El JUN
PEARNS 0.6 El JUL
PINCHIN BAY 0.5 ElI CM JUN-JUL
RUNAWAY BAY 1.0 El OoCT
ELYES BAY 0.7 DC APR-MAY
DUTCHMAN BAY 0.3 DC APR
PASTURE BAY 0.2 EICM JUN-JUL
GRAPE BAY 0.2 EICM JUN-JUL
LONG BAY 0.7 El JUL
HOG HOLE 0.1 El JUL
GREEN ISLAND 13 El JUL-OCT
MILL REEF 0.8 El AUG
MACHIN BAY 0.1 DC AUG
INDIAN CREEK 0.1 El JUL
WINDWARD BAY 0.1 El
DIEPPE BAY 0.6 El
TURTLE BAY 0.5 El
RENDEZVOUS BAY 0.7 El
TUCKS BAY 0.5 El
COCOA POINT BEACH 5.0 EIDC CM APR-NOV
SPANISH WELL POINT 0.1 El MAY
CONTINOUS BEACH 21.0 CMEIDC APR-NOV
NORTH BEACH 1.0 El CM APR-OCT
RABBIT ISLAND BEACH 4.0 El CM MAY-NOV
HOG POINT TO TWO FOOT BAY 4.0 CM El MAY-NOV
RUBBISH BAY 0.5 CMEI MAY-OCT
CASTLE BAY 0.5 CMEl MAY-NOV
WELCH POINT BEACH 15 El CM MAY-OCT
PELICAN BAY 4.5 El CM MAY-NOV

SPANISH POINT 0.3 El MAY-NOV
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COUNTRY

BARBADOS
CATTLEWASH BEAM
BATH BEACH
FOUL BAY BEACH

BELIZE
AMBERGRIS
HALF MOON
LONG
CAULKER
CHAPEL
GOFF
PLACENCIA
RANGUANA
LIME
HUNTING
NICHOLAS
FRANK'S
PAMPION
ROUND
SILK
SOUTH WATER
TABACCO
SAPODILLA
GLOVERS
TURNETTE

BRAZIL
STATE OF PARA
STATE OF MARANHAO
STATE OF PIAUI
STATE OF CEARA
MAXARANGUAPE
CARALIBAS
MARACAJAU
ZUMBI
CAICARA
ATOL DAS ROCAS
STATE OF PERNAMBUCO
STATE OF ALAGOAS
STATE OF BAHIA

BRITISH VIRGIN ISLANDS

POMATO PT TO WEST END,
ANEGADA

WEST END TO COW WRECK

COW WRECK TO WINDLASS
LOW PT

WINDLASS LOW PT TO SOLDIER PT

SOLDIER PT TO LOBOLLY PT

LOBOLLY PT TO EAST PT

SALTHEAP PT TO POMATO PT

WELL BAY BEACH, BEEF ISLAND

LONG BAY BEACH

NESTING

COASTLINE

94.9
15.0
2.0
5.0
9.0
5.0
1.0
22.0
0.5
0.5
0.5
0,2
0.2
0.0
0.3
0.2
0.3
0.9
2.0
10.0
20.0

20.0

76.6

3.2
3.4

3.5
3.0
3.4
6.9
3.7
0.2
0.4
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NESTING
SPECIES

El
El
El

CMCC
CMCC
CCEl
CMCC
CMCC
El
CCEl
CCEl
CCEl
CCEl
CCEl
CCEl
CCEl

CM El

CMEICC
CCEICM

ElICM
CM El
EICM
EIDC

El
CMEICC
El CM
ElCC
CMEICC
El CM
CM ElI
CMEI
CMLOEICC

ElI CM
El CM

ElI CM
El CM
ElI CM
ElI CM
EICM
EICM
El CM

RECORDED
NESTING MONTHS

MAY-OCT
MAY-OCT
MAY-OCT

JUN-JUL
JUN-JUL
JUN-AUG
JUN-JUL
JUN-AUG
JUN-AUG
JUN-JUL
JUN-AUG
JUN-AUG
JUN-AUG
JUN-AUG
JUN-AUG
JUN-AUG

JUN-AUG
JUN-AUG

MAY-AUG
DEC-FEB
DEC-MAR

DEC-MAR
JAN-MAR
JAN-MAR

DEC-MAR
DEC-MAR
JAN-FEB

JUN-OCT
JUN-OCT

JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
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LITTLE BAY BEACH 0.3
MANCHIONEEL BEACH, COOPER ISL 0.7
CARVEL BAY BEACH 0.3
MARKOE BAY BEACH 0.6
HALLOVERS BEACH 0.9

NORTH EAST BEACH, EUSTATIAISL 0.6
SUPER'S HOLE, FRENCHMANS CAY 0.4
SOUTH BEACH 0.5
CRABBE HILL BEACH, GEORGE DOG 0.2
SOUTH BAY BEACH, GINGER ISLAND 0.4

WEDEGEO BAY BEACH 0.2
CAM BAY BEACH, GREAT CAMANOE 0.4
LOW BAY BEACH 0.2
LEE BAY BEACH 0.3
NORTH BAY BEACH 0.4
NORTH BAY BEACH, GREAT DOG 0.4
SOUTH BAY BEACH 0.5
CAMP BAY BEACH, GREAT TABAGO 0.1
NORTH WEST BEACH 0.2

HOLLOW BEACH, GREAT THATCH ISL 0:5
WHITE BAY BEACH, GUANA ISLANDA 0.6

MUSKMELON BAY BEACH 0.5
NORTH BAY BEACH 0.9
SADDLE BAY, JOST VAN DYKE 0.2
WHITE BAY 0.6
UPPER DOG HOLE 0.4
GREAT HARBOUR BEACH 0.3
GARNER BAY BEACH 0.2
EAST END BEACH 0.2
LONG BAY BEACH 0.6
NORTH SIDE BAY BEACH 0.3

NORTH BEACH, MOSQUITO ISLAND 0.4
DEVIL HILL BAY BEACH, NECKER ISL 0.4
BUFF BAY BEACH, NORMAN ISLAND 0.7
LITTLE REEF BAY BEACH, PETER ISL 0.3

DEADMAN BAY BEACH 0.8
SPRAT BAY BEACH 0.6
STONEY BAY BEACH 0.9
SAND PIERRER BAY BEACH 0.6
OPUNTIS PT. TO ASBESTOS PT. 1.6
ASBESTOS PT. BEACH, PRICKLY PEAR 1.8
BANDY PT. BEACH 14
VIXEN PT. BEACH 0.9
SANDY SPIT BEACH 0.1
SANDY CAY BEACH 0.7
SOUTH BAY BEACH, SALT ISLAND 0.2
SALT ISLAND BAY BEACH 0.3
SALT ISLAND BAY BEACH 0.2
SOUTHEAST BEACH, SCRUB ISLAND 0.2
NORTH BAY BEACH 0.3
SANDY POINT BEACH, TORTOLA 0.2
SEA COW BAY BEACH 0.6
BRANDYWINE BEACH 0.6
HALFMOON BAY BEACH 0.8
HODGES BAY BEACH 0.8
LITTLE BAY BEACH 0.5
LONG BAY BEACH 1.4

JOSIA'S BAY BEACH 0.9
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El CM
EICM
EICM
EICM
ElI CM

EICM

CM El

EICM
EI DC CM

ElI CM
El CM
ElI CM
ElI CM
ElICM
ElI CM

CM El

ElICM

CM EI

CM ElI

CMEI
CMEI

EICM

CMEI

CMEIDC
DCEICM
CMEIDC

JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT

JUN-OCT

JUN-OCT

JUN-OCT
JUN-OCT

JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT

JUN-OCT

JUN-OCT

JUN-OCT

JUN-OCT
JUN-OCT

JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
JUN-OCT
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COOTEN BAY BEACH 0.6 EIDC CM JUN-OCT
TRUNK BAY BEACH 0.8 CM EIDC JUN-OCT
COOPER BAY BEACH 0.7 DC EI CM JUN-OCT
LOMER BAY BEACH 1.2 CMEIDC JUN-OCT
CONE GARDEN BAY BEACH 1.8
LONG BAY BEACH, WEST 2.2
SOUTHEAST BEACH, VIRGIN GORDA 1.2 EICM JUN-OCT
ST. THOMAS BAY BEACH 1.3 EICM JUN-OCT
SAVANA BAY TO TETOR BAY BEACH 1.1
TRUNK BAY TO TETOR BAY BEACH 1.0 CM EIDC JUN-OCT
GORDA SOUND BEACH 0.4 El CM JUN-OCT
BIRAS HILL BEACH 0.3
BERCHERS BAY BEACH 0.9
HANDSOME BAY BEACH 1.8
COPPER MINE BAY TO TADDY BAY 14
BEACH
CROOK BAY BEACH 11
100.8
CAYMAN ISLANDS
RUM POINT 5.0
NORTH SIDE 10.7
BLUFF BAY 4.0
EAST END 5.7
FRANK SOUND 3.8
BODDEN BAY 6.0 CcC JUN
SOUTH SOUND 3.2
WEST BAY 7.2
BARKERS BEACH 3.6
SOUTH SHORE, CAYMAN BRAC 10.0
NORTH SHORE, CAYMAN MAC 12.0
SOUTH SHORE, LITTLE CAYMAN 16.4
NORTH SHORE, LITTLE CAYMAN 13.2
COLOMBIA 72.0
PLAYAS ACANDI 4.0 DC MAR-JUL
LA PLAYONA 12.0 DC MAR-JUL
RIO PIEDRAS-RIO DON DIEGO 25.0 CcC APR-AUG
RIO PALOMINO-PUEBLO DIBULLO 28.0 Cc APR-AUG
PLAYA BLANCA ISLA BARU 3.0 El
COSTA RICA 63.5
TORTUG ERO-BOLA DEL RIO 35.4 EICMDC APR-NOV
PARISMINA
RIO PARISMINA-RIO MATINA 28.0 DCCM JUL-SEP
CUBA
CAYOS DE SAN FELIPE EI CC CM APR-AUG
BARACOA CcC MAY-AUG
VARIAS PLAYAS EN EL SUR CCCM

CAYOS EN EL GUFO BATABANO CCCM
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VARADERO CcC APR-JUL
CAYOS DEL NORTE CM MAY-AUG
CAYOS DEL SUR CM MAY-AUG
VARIOS CAYOS, PROVINCIA VILLA C CcC
CAYO FRANCES CcC MAY-AUG
CASILIDA-TUNAS DE ZAZA El
CAYO COCO CcC
CAYOS DOCE LEGUAS CM MAY-AUG
CAYO ROMANO CcC
CAYO CABEZA CM MAY-AUG
CAYO BOCA RICA CM CCEI APR-MAY
PLAYAS DEL NORTE, LAS TUNAS El
PLAYAS DE GIBARA CCEl
PLAYA LARGA CM CC El APR-AUG
CAYO LARGO DE SUR, ISLA DE LA CCEICM APR-AUG
JUVENTUD
OTROS CAYOS Y PLAYAS EICM APR-AUG
DOMINICA 7.8
TOUCARI BAY BEACH 0.4 El CM SEP
PETITE BALE 1.9 El APR
BATALI ESTATE BEACH 0.3 EIDC CM APR-OCT
SALISBURY BEACH 0.3 EICM DC APR-OCT
HERO BEACH 0.7 CM AUG
ROCKAWAY BEACH 0.3 El JUN
ROSALIE BAY 0.5 DC SEP
LONDONDERRY BEACH 1.8 DC APR
WOODFORD HILL BAY 1.6 DC JUN
DOMINICAN REPUBLIC
SOSUA-BOCA YASICA UK JUN
PUNTA GORDA-R. SAN JUAN UK
RIO LIMON-PUERTO DELVALLE UK JUN
CABO CABRON-CABO SAM UK JUN
PUNTA GORDA-PUNTA LIMON UK JUN
PUNTA LIMON-BOCA NISIBON UK JUN
BOCA NISIBON-BOCA MAIMON UK JUN
PUNTA MACAO-CABO ENGANO UK APR
ISLA SAONA UK APR
RIO NIZAITO-RIO BANI UK APR
PUERTO BELLO-CABO SAN LUIS UK APR
CABO SAN LUIS-CABO BEATA UK APR
FRENCH GUIANA 26.3
MONTJOLY 4.0 LODC JUN
SINNAMARY-KAROUABO DC JUL
ORGANABO 3.5 CM LO DC JUL
AZTEQUE 3.7 CMCCLO JUL
FAREZ 4.0 LO CM DC APR-JUL
POINTE ISERE 4.0 EICMLO CCDC APR-AUG
KAWANA 3.1 DC LO MAR-AUG
AWARA-BOIS TOMBE 2.0 CM DC JUN-AUG

LES HATTES-YA:LIMA:PO 2.0 LO CM DC MAY-AUG
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GRENADA

PALMISTE BAY

ST. MARK BAY

SOUTH BAY, ISLE DE CAILLE
NORTH BAY, ISLE BE CAILLE
BACOLET BAY

ST. DAVID'S BAYS

POINT SALINES BAYS

POINT SALINES BAYS(WEST)
DUQUESNE BAY

LA SEUIS BAY

DAVID BAY

IRVING BAY

RATHAN BAY

LEVERA BEACH

GREAT RIVER CONFERENCE
BEACH

SANDY ISLAND

NORTH BAY, ISLE DE RONDE
HALFMOON BAY, ISLE DE RONDE
GRENADA BAY, BATHWAY
ANTOINE BAY

GUADELOUPE

ILET A FAJOU

ILET A CARET

PLAGE RAMEE

ILET A KAHOUANNE
GRANDE ANSE VERS DESHAIE
GRANDE ANSE VERS TROIS-
RIVIERES

SAINT CLAIR

PLAGE VIARD

ANSE BERTRAND

PORT LOUIS

SAINT FRANCOIS

ILET DE LA PETITE TERRE
LES SAINTES

BALLET MARIE-GALANTE

LA DESIRADE

GUATEMALA

PUNTA DEL CABO-RIO MOTAGUA

GUYANA

SHELL BEACH

WAINI PT. BEACHES

PAPAYA BEACH

FATHER’'S BEACH

TURTLE BEACH

TIGER ISLAND BEACH
DAUNTLESS PT. BEACH
MAHAICA-MAHAICONY BEACH
63 BEACH

29.2
2.0
1.0
0.5
0.5
1.0
3.0
2.0
15
0.5

1.0
15
0.5
15
5.2

2.0
1.0
1.0
2.0
15

45.0

6.0
15

cCCCMDC
CM

El

CM EI

CM CCEI
EICC CM DC
CM CC El
EICMCC
EICM
DCEICM
EICMDC
EIDC

DC EICM
EICM DC
CCDCEICM

ElI CM
CM EI
EICM
DC CM El
EICMDC

CM El

CM El

EICM DC
EICM CC DC
ElICM

ElI CM

CM CC El
CCEICM
El CM
EICM
EICM
ElI CM
ElI CM
ElICM
ElICM

DCCMEICC

LO DC CM El
LO DC CM El

MAY-AUG
JUN-JUL
JUN-JUL
JUN-JUL
APR-AUG
JUN-JUL
JUN-JUL
JUN-JUL
MAY-AUG
MAY-AUG
APR-SEP
APR-AUG
APR-AUG
APR-SEP
APR-SEP

APR-AUG
APR-AUG
APR-AUG
APR-SEP
APR-SEP

MAR-JUL

JUN-AUG
JUN-AUG
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HAITI 72.5
ANSE A PITRE-BELLE ANSE 27.0 CM CC El MAY
CAYES-JACMEL-RAYMOND 5.0 CCCM JUL
MAYETTE-COTES DE FER 2.5 EICM JUL
CO TES DE FER-MONILLAGE 5.0 CMCC JUL- AUG
LES CAYES-ST. JEAN 10.0 EICC AUG-SEP
ANSE DU DIABLE 4.0 CcC JUL-AUG
PTE A GRAVOIS-PORT SALUT 5.0 ElCC AUG
BAIE DE CARACOL 6.0 CM JUL-AUG
PETITE ANSE 2.0 CMCC JUL-AUG
ANSE A CHOUCHOU 2.0 CMEI JUL-AUG
FOUD LAGRANGE 4.0 CCCM JUL-AUG
HONDURAS
CEIBA DC APR
RIO SICO Cc JUL
BOCA LAGUNA DE BRUS CcC JUL
BOCA LAGUNA TATA CcC JUL
RIO CRUTA CcC JUL
ISLA DE UTILA CcC JUL
ISLA DE GUANAJA Cc JUL
IRIONA CcC JUL
JAMAICA 48.0
GUN CAY 0.1 ElICC MAY-OCT
EASTERN CAY 0.1 ElICC
LIME CAY 0.3 El MAY-OCT
SOUTH CAY ElICC
LOWZIE BAY El
MANATEE BAY 0.8 ElICC FEB-JUN
COLOQUAR BAY ElCC
THREE-SANDY BAY 0.1 El MAY
SALT ISLAND CAY 0.1 El MAY-OCT
LONG POND El MAY-OCT
BIG PORTLAND CAY 0.1 ElCC FEB-JUN
LITTLE PORTLAND CAY 0.1 CCEl JUN
BARE BUSH CAY 0.1 CC El JUN
PELICAN CAY 0.1 El FEB-JUN
PEAKE BAY El AUG-NOV
PIGEON ISLAND 0.1 El JUN
MILLER BAY ElICC AUG-NOV
NEEDLE CAY ElCC
BEAU CHAMP 0.1 El JUN-DEC
GUTS RIVER 1.2 El MAY-SEP
MACKHAM BAY 0.1 El JAN-SEP
OLD WOMANS POINT 0.1 El MAY-SEP
CALABASH BAY 0.4 El
MALCOLM POINT 0.1 CM El
LUANA BEACH 0.4 El JUN-DEC
SAND HILL 0.1 CM
AUCHINDOWN 0.1 El
PARKERS BAY El
LONG BAY 8.1 El MAY-SEP
JACK'S HOLE El
BRIGHTON BEACH ElI CM
CRAB POND POINT El

TAN-TAN BAY El
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SABBITA BEACH El
HOPE WHARF 0.1 CC El
ROBINS POINT El
ST. JOHNS POINT 0.8 El
LITTLE BAY 1.2 El
MARY'S BEACH 0.1 El

JUN-OCT
WHITE SANDS BEACH El
PAMPY'S BEACH El
LITTLE BAY ElCC
LONG BAY El MAR-SEP
LANCES BAY 0.1 El FEB-DEC
GREEN ISLAND El AUG-OCT
JOHNSTON BEACH ElICC MAR-NOV
BARBICAN BEACH 0.1 El MAR-SEP
MEAGRE BAY El
SALT HOUSE BEACH El MAR-SEP
TRYALL BEACH El MAR-SEP
BLACK BAY El MAR-SEP
HOPEWELL BEACH ElCC MAR-SEP
HABBINDON El
OLD HOUSE POINT ElCC
SUCCESS BEACH El
RED HOUSE BEACH El MAR-SEP
ROSE HALL BEACH El
MINI HALL BEACH CC El
BILLY CLARKE BEACH ElICC
SHARK BAY CC El
PAT CHUNG BEACH 0.1 El MAR-NOV
PEAR TREE BOTTOM El
DEVIL'S KITCHEN El MAR-SEP
ROCKY WOOD POINT El
HALF-MOON BAY El MAR-SEP
BUSH CAY El MAR-SEP
SPRING BAY El
WHITE BAY El MAR-SEP
STEWART BAY El
MANGROVE POINT ElICC MAR-SEP
THATCH TREE El
BRACO BEACH 1.2 El
SILVER SAND BEACH 0.8 El MAR-NOV
QUEEN'S WAY BEACHES El SEP-NOV
APWOOD BEACH 0.4 El SEP-NOV
SALEM BEACH El
LLANDOVERY ElCC
WINDSOR BEACH 0.8 ElCC MAR-SEP
DRAX HALL BEACH 0.1 El FEB-OCT
MAMMEE BAY 0.1 El FEB-OCT
SHAW PARK BEACH 0.1 El MAR-AUG
MEGARTORBON BEACH 0.1 El MAR-AUG
RIO NUEVO BEACH 0.1 El MAR-SEP
GOLDEN HEAD BEACH El

TOWER ISLE BEACH El
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LADDER BAY El MAR-AUG
ROARING RIVER El MAR-AUG
SALT BAY COVE El JAN-SEP
SHEARNESS BAY 0.1 El MAR-NOV
WAG WATER VEIL El FEB-JUL
ANNOTTO BAY 6.4 El FEB-JUL
BUFF BAY 0.1 El APR
ORANGE BAY 0.8 CCCMEI APR
HOPE BEACH CCEl MAR-OCT
BARRAS HOLE El MAY-SEP
HORSE WOOD BEACH El MAY
WINDSOR BEACH 0.8 El APR
DOCTOR WOOD BEACH El APR-NOV
SPRING GARDEN BEACH El MAR-OCT
PASSLEY GARDEN'S El MAR-OCT
HERMITAGE CMEICC MAR-OCT
DRAPER'S BEACH 0.1 ElCC MAY-NOV
FAIRY HILL 0.1 CCEl MAR-OCT
SAN SAN 6.4 CCEl MAR-OCT
FRENCHMAN'S COVE 0.1 CCEl MAY-NOV
TURTLE COVE 0.1 ElCC MAY
LONG BAY 8.1 ElCC MAR-SEP
TURTLE BAY ElCC
DALVEY 0.8 El AUG
HOLLAND BAY 0.8 El AUG
ROCKY POINT 0.4 CMEI MAY-JUL
ROCKY CAY El FEB-JUN
MORANT BAY ElCC
DUHANEY PEN ElCC APR-NOV
WHITE HORSES 0.8 El APR-SEP
YALLAHS 3.2 El APR-NOV
COW BAY El APR-NOV
GRANT'S PEN BEACH El
NINE MILES BEACH El

MARTINIQUE
COUP GARON DC El
MACABON DC El
BAY D'ANGLAIS DC El
POINTE DES SALINES DC El
FLET A MADAME El
SAINTE PHILOMENE El
ANSE COULEUVRE El

MEXICO (GULF) 749.0
WASHINGTON-SAN RAFAEL 88.0 LK CC DC CM APR-AUG
S. RAFAEL-LA PESCA 121.0 CC CM LK DC APR-AUG
RANCHO NUEVO 69.0 LK DC CM CC APR-AUG
EL TORO-CHAVARRIA 28.0 CM LK CC APR-AUG
TAMPICO-TUXPAN 62.0 CM CC LK APR-AUG
TUXPAN-VERACRUZ 63.0 CM LK CC MAY-SEP
VERACRUZ-FRONTERA 27.0 EI LK CC CM MAY-SEP
CARMEN-SABANCUY 60.0 CM CCEl MAY-SEP
SABANCUY-CELESTUN NORTH 67.0 CM CCEl MAY-SEP
CELESTUN-RIO LAGARTOS 72.0 CM CCEl MAY-SEP

RIO LAGARTOS-C. CATOCHE 92.0 CCEICMDC MAY-SEP
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MEXICO (CARIBBEAN) 133.8
ISLA BLANCA 2.4 DCEICM CC MAY-SEP
ISLA CONTOY 1.9 DC CCEICM MAY-SEP
ISLA MUJERES 4.0 EICC CM DC MAY-SEP
ISLA COZUMEL 18.1 DC CCCMEI MAY-SEP
C. CATOCHE-P. SARGENTO 12.4 CM CC DC El MAY-SEP
NIZUC-PTO. CARMEN 34.0 DCEICM CC MAY-SEP
PUERTO CARMEN-TULUM 18.0 CMDCEICC MAY-SEP
TULUM-B. ASENCION 18.0 DCEICM CC MAY-SEP
P. NORTE B. ACENCION-XCALAC 25.0 CMEICC DC MAY-SEP
MONTSERRAT 3.5
FARM BAY 0.6 EIDC
YELLOW HOLE 0.1 ElI CM
RENDEZVOUS BAY 0.6 El
LITTLE BAY 0.3 El
CARR'S BAY 0.4 El
BUNKUM BAY 0.1 El CM
WOODLANDS BAY 0.3 El
LIMEKILN BAY 0.1 CMEl
OLD ROAD BAY 0.3 El
FOX'S BAY 0.7 El
NETHERLANDS ANTILLES(S) 3.7
KLEIN BONAIRE 0.5 CCEl JUN-SEP
WASHIKEMBA 0.2 CC El JUN-SEP
SOROBON 0.4 CC CM EI JUN-SEP
SALINA 1.0 EICC CM JUN-SEP
PLAYA GRANDI 0.5 EICC CM JUN-SEP
KLEIN CURACAO 1.0 CC El JUN-SEP
EAST POINT BAY 0.1 CM CC El JUN-SEP
NORTH COAST, ARUBA El
NETHERLANDS ANTILLES(N) 15
CONCORDIA BAY 1.2 CM El
CORRE CORRE BAY 0.2 DC
CAVE OF RUM BAY 0.1 El
NICARAGUA 435.5
BARRA RIO GRANDE 52.0
PRINZAPOLKA 10.0
WALPASIKSA 10.0
WOUNTA 14.0
HAULOVER 21.0
BARRA DE WAWA 22.0
PUERTO CABEZAS 18.0
BARRA SANAWALA 22.0
PUNTA GORDA 8.0
BARRA DE DAKURA 10.0

SAN JUAN DEL NORTE 27.0
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CANO DIABLO 43.0 El AUG
BARRA PUNTA GORDA 21.0
MONKEY POINT 29.0
BARRA HONSON 18.0
BLUEFIELDS (FALSO BLUFF) 42.5 El JUN-JUL
PUNTA BARRA 15.0
PUNTA PERLAS 30.0
TASBA PAWNIE 12.0
LAGUNA AMLISTINGNI 11.0
PANAMA
RIO SAN SAN-RIO CHANGUINOLA DC APR
RIO CHANGUINOLA-BOCA DEL DRAGO DC APR
NORTE DE LIME POINT (ISLA COLON) DC APR
FLORIS BEACH (ISLA COLON) DC APR
WIZARDS BEACH (BASTIMENTOS) DC APR
DREFFE BEACH (BASTIMENTOS) DC APR
LONG BEACH (BASTIMENTOS) DC APR
RIO CHIRIQUI-RIO CANAVERAL DC EI APR
PENASCO DE GUAPAN-RIO CHIRIQUI DC APR
ESTE DEL RIO PASAU DC APR
RIO CALOVEBORA-SANTA CATALINA DC APR
RIO CONCEPCION-RIO GUASARO DC APR
ESTE DE BELEN DC APR
PUNTA PLATANAL-COCLE DE NORTE DC APR
ESTE DE ICACAL DC APR
GOBEA DC APR
SALUD-PALMAS BELLAS DC APR
CHAGRES DC APR
GUANGO DC APR
PLAYA CHIQUITA DC
PLAYA COLORADA 9.0 DC APR-AUG
PORTOGANDI-NW RIO NAVAGANDI DC APR
NAVAGANDI APR
PLAYA NAPAKANTI-RIO TIWAR APR
BAHIA AGLATOMATE MAR-APR
RIO PITO-RIO ARMILA APR
PUERTO RICO
W. BEACHES OF CULEBRITA ISLAND El NOV-JAN
N. BEACHES OF CULEBRITA ISLAND El NOV-JAN
S. BEACHES OF CULEBRITA ISLAND El NOV
NW. BEACH, CULEBRITA ISLAND El NOV
S. BEACH, NORTH CAY, CULEBRA IS El NOV
MONA ISLAND 8.0 El OoCT
CULEBRA ISLAND DC
VIEQUES ISLAND CMEIDC JAN
PLAYA RESACA, CULEBRA ISLAND El NOV-JAN
PLAYA BRAVA, CULEBRA ISLAND El NOV-JAN

PLAYA LARGA, CULEBRA ISLAND El JAN
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ST. KITTS-NEVIS 24.4
SANDY POINT, ST. KITTS 2.2 EICM DC MAR-MAY
NEWTON GROUND 0.4 ElI CM MAY-OCT
DIEPPE BAY 0.4 ElI CM MAY-OCT
SANDY BAY 0.2 EICM MAY-OCT
CONAREE 9.6 DC CM El JUN-SEP
NORTH FRIARS BAY 0.6 EICM DC MAR-MAY
SAND BANK BAY 0.6 DC CM El MAY-SEP
MOSQUITO BAY 0.7 CMEI MAY-SEP
MAJORS BAY 0.1 CMEI MAY-SEP
COCKLESHELL BAY 0.6 CM El MAY-SEP
BALAST BAY 0.7 CMEI MAY-SEP
GARVEY'S 0.5 CMEI MAY-SEP
CHALLENGERS'S 0.8 CM El MAY-SEP
PINNEY'S BEACH, NEVIS 4.5 CMEI MAY-OCT
HURRICANE HILL 12 El MAY-OCT
NEW CASTLE 0.8 El MAY-OCT
RED CLIFT 0.2 CMEIDC MAR-MAY
INDIAN CASTLE 0.3 DC CM El MAR-MAY
ST. LUCIA 8.4
GRAND ANSE 1.6 DC MAY-JUL
CARIBLUE 0.3 El AUG
ANSE GER 0.3 DC JUN
ANSE TROUMASSEE 0.7 DC JUN
TROD L'ORANGER 0.1 CM El JUN-JUL
ANSE MICOUD 0.7 DC EI JUN
ANSE CHASTANET 0.2 ElI CM JUL
DENNERY 0.4 El JUL-AUG
ANSE DE SABLES 2.4 ElI CM
ANSE COMMERETTE 0.2 ElI CM MAY-JUN
HONEYMOON BEACH EICM JUL
FOND D'OR 1.0 DC EI JUN
ANSE LAPINS 0.6 CCEl JUN
ST. VINCENT 10.3
RICHMOND BEACH, ST. VINCENT 15 El
CHATEAU-BELAIR BAY 0.7 El
PETIT BORDER BAY 0.2 El
TROMAKA BAY 0.2 El
CUMBERLAND BAY 0.2 El
WALLILABOU BAY 0.2 El
KEARTON'S BAY 0.1 El
PETER'S HOPE DAY 0.1 El
MOUNT WYNN BAY 0.3 El
LOWMAN'S BAY 0.2 El
BRIGHTON BAY 0.4 DC El
STUBBS BAY 0.2 DC EI
BIABOU BAY 0.3 DC EI
SOUTH UNION BAY 0.5 El
GEORGETOWN BAY 15 DC EI

SANDY BAY 0.5 El
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MISS IRENE. GRENADINES 0.1 El
CAMPBELL 0.1 El
CHATHAM BAY 0.5 El
BLOODY BAY 0.5 El
RAFFAL 0.5 CM El APR-AUG
FRIGATE ISLAND 0.2 ElI CM APR-AUG
RICHMOND BEACH 0.8 ElI CM APR-AUG
SPRING BEACH 0.2 CM El APR-AUG
FRIENDSHIP BEACH 0.2 ElI CM APR-AUG
ADAMS BEACH 0.1 ElI CM APR-AUG
SURINAM 31.8
GALIBI 3.0 CMLODC JAN-AUG
BABOENSANTI 3.0 LOCMDC JAN-AUG
EILANTI 1.9 LOCMDC JAN-AUG
KROFAJAPASI & MOTKREEK 11.0 CMDCLO JAN-AUG
MATAPICA 5.0 CM LO EIDC JAN-AUG
KATKREEK & DIANASTRAND 7.9 DCLOCMEI FEB-AUG
TRINIDAD AND TOBAGO 66.3
MACQUERIPE BAY 0.1 El AUG
MARACAS BAY 19 DC
LAS CUEVAS BAY 2.2 DC MAR-AUG
BLANCHISSEUSE BAY 14 DC
PARIA BAY 1.0 DC MAR-AUG
MURPHY BAY 1.0 DC MAR-AUG
PETIT TACARIBE 0.3 DC MAR-AUG
GRANDE TACARIBE 12 DC MAR-AUG
MADAMAS BAY 0.6 DC MAR-AUG
MATELOT BEACH 0.2 DC MAR-AUG
GRANDE RIVIERE BAY 11 DC APR-AUG
L'ANSE DEFOUR BAY 0.7 DC APR-JUL
GRAND L'ANSE BAY 0.4 DC APR-JUL
CUMANA BAY 11 DC APR-JUL
MATURA BAY(NORTH) 3.3 CMLO DC MAR-AUG
MATURA BAY(CENTRAL) 4.2 DC MAR-AUG
MATURA BAY(SOUTH) 5.7 DC MAR-AUG
MANZANILLA BAY 18.8 DC CM LO APR-AUG
MAYARD BAY 20.1 DC
SALT POND CHACACHACARE 1.0 El JUL
TURKS AND CAICOS 3740.0
BIG AMBERGRIS GAY 60.0 CMEI APR-AUG
BIG SAND CAY 90.0 El APR-AUG
BUSH CAY 10.0 El
COTTON CAY 10.0 El
EAST CAICOS ISLAND 800.0 EICC CM APR-AUG
EAST CAY 21.0 El APR-AUG
FISH GAY 30.0 ElI CM APR-AUG
FRENCH CAY 40.0 CCEICM APR-AUG
GIBB CAY 12.0 CMEI

GRAND CAICOS ISLAND 600.0 CMEICC
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GRAND TURK ISLAND 250.0 CCEICM APR-AUG

HIGHAS CAY 30.0 CMEICC APR-AUG

HORSE CAY 2.0 El

LITTLE AMBERGRIS CAY 120.0 CMEI

LONG CAY (EAST CAICOS) 40.0 El

NORTH CAICOS ISLAND 150.0 EICCCM APR-AUG

PARROT CAY 140.0 CM EICC APR-AUG

PINE CAY 200.0 CCEICM APR-AUG

PROVIDENCIALES 240.0 CMEICC APR-AUG

SALT CAY 90.0 EICCCM

SAND BORA CAY 40.0 CMEI

SHOT CAY 15.0 CMEI APR-AUG

SOUTH CAICOS ISLAND 160.0 CM EICC APR-AUG

STUBBS CAY 90.0 El APR-AUG

WATER CAY 160.0 CM EICC APR-AUG

WEST CAICOS ISLAND 300.0 CCEICM APR-AUG

WEST SAND SPIT 35.0 CMEICC

WHITE CAY 5.0 El APR-AUG
UNITED STATES 1865.4

PADRE & MUSTANG ISLANDS, TX 210.0 LK CC APR-JUN

CAT ISLAND, MS 5.7 CcC JUN

WEST SHIP ISLAND 6.5

EAST SHIP ISLAND 3.8

HORN ISLAND 22.9 CcC JUN

PETIT BOIS ISLAND 11.3

GULF SHORES, AL 15.0 CcC JUL

FT. WALTON BEACH, FL DC CC

ST. JOSEPH STATE PARK 19.2

ST. GEORGE ISLAND CcC

ST. VINCENT ISLAND 11.3 CcC JUN-AUG

NORTH LONGBOAT KEY 8.0 CCEl MAY

CASEY KEY 7.6 CcC MAY-AUG

MANASOTA KEY 12.9 CcC JUN-JUL

CAYO COSTA STATE PRESERVE 8.0 CcC JUN-JUL

SANIBEL ISLAND 18.5 CcC MAY-JUL

WIGGENS PASS STATE 13.4 CcC JUN-JUL

VANDERBILT BEACH 8.0 CcC

BONITO BEACH 9.7 CcC

NAPLES AREA BEACHES 8.0 CcC MAY-AUG

CAPE ROMANO 4.8 CcC

FT. JEFFERSON NATIONAL 4.8 CcC APR-OCT

EVERGLADES NATIONAL PARK 56.6 CcC MAY-AUG

BAHIA HONDA STATE RECREATION 0.8 CcC AUG

SOLDIER KEY El OCT

BILL BAGGS CAPE FLORIDA 2.4 CCDCCM MAY-AUG

NORTH KEY BISCAYNE 9.6 CMCC MAY-SEP

MIAMI BEACH TO HAULOVER 16.1 CMCC MAY-AUG

BROWARD COUNTY BEACHES 36.6 CMCCDC MAY-SEP

BOCA RATON PUBLIC BEACH 4.2 DCCCCM MAY-SEP

HIGHLAND BEACH 4.5 CM CCDC MAY-AUG

PALM BEACH SHORES 0.9 CCDC MAY-AUG

LOST TREE VILLAGE 2.8 DCCCCM MAY-AUG

JUNO BEACH 1.6 EICM CCDC MAY-AUG

JUPITER ISLAND 12.3 CMCCDC MAY-SEP

HOBE SOUND NATL WILDLIFE REF 5.6 CCDCCM APR-SEP

ST LUCIE INLET STATE REC AREA 3.4 CcC MAY-SEP
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HUTCHINSON ISLAND 36.0 CM DC CM APR-SEP
FT PIERCE INLET STATE REC AREA 3.2 CMCC MAY-AUG
SEBASTIAN INLET STATE REC AREA 5.0 CMCC JUN-JUL
ST. LUCIE & INDIAN RIVER COUNTIES  28.6 CcC

SOUTH BREVARD COUNTY 20.0 CCCM MAY-AUG
INDIALANTIC & MELBOURNE BEACH 9.3 CMCC MAY-AUG
CENTRAL BREVARD COUNTY 20.9 CCCM MAY-AUG
NORTH BREVARD COUNTY 50.0 CcC MAY-AUG
VOLUSIA COUNTY 25.0 CCCMEI MAY-AUG
FLAGLER BEACH STATE REC. AREA 0.7 CMCC MAY-JILL
ST. JOHNS COUNTY BEACHES 66.0 cC MAY-AUG
ST. MATANZAS NATIONAL MONUMENT 1.2 CcC JUN
ANASTASIA STATE REC AREA 4.0 CcC JUN-JUL
BIG TALBOT ISLAND 3.2 CcC MAY-AUG
LITTLE TALBOT ISLAND 8.0 CcC MAY-AUG
CUMBERLAND ISLAND, GA 29.7 cCcDbC MAY-AUG
LITTLE CUMBERLAND ISLAND 5.8 CcC MAY-AUG
JEKYLL ISLAND 14.6 CMCC MAY-AUG
ST. SIMON'S ISLAND 6.5 CcC MAY-LUG
SEA ISLAND 9.6 CcC MAY-AUG
LITTLE ST. SIMON'S ISLAND 11.4 CcC MAY-AUG
EGA ISLAND 2.9

WOLF ISLAND 5.6 CcC MAY-AUG
SAPELO ISLAND 9.7 CcC MAY-AUG
BLACKBEARD ISLAND 13.2 DC CC MAY-AUG
ST. CATHERINE'S ISLAND 211 CcC MAY-AUG
OSSABAW ISLAND 18.7 CcC MAY-AUG
RACCOON KEY 1.8 CcC MAY-AUG
PINE & LITTLE WASSAW ISLAND 3.8 CcC MAY-AUG
WASSAW ISLAND 10.5 CcC MAY-AUG
CABBAGE ISLAND 3.0 CcC MAY-AUG
PETIT CHOU ISLAND 1.3 CcC MAY-AUG
WILLIAMSON ISLAND 2.9 CcC MAY-AUG
LITTLE TYBEE ISLAND 53 CcC MAY-AUG
TYBEE ISLAND 5.6 CcC MAY-AUG
TURTLE ISLAND, SC 4.0 CcC MAY-AUG
DAUFUSKIE 8.1 CcC MAY-AUG
HILTON HEAD ISLAND 29.0 CcC MAY-AUG
ST. PHILLIPS/BAY PT. ISLAND 6.3 CcC MAY-AUG
LITTLE CAPERS 4.0 CcC MAY-AUG
PRITCHARD ISLAND 4.0 CcC MAY-AUG
FRIPP ISLAND 6.0 CcC MAY-AUG
HARBOR/HUNTING ISLAND 9.0 CcC MAY-AUG
OTTER ISLAND 4.3 CcC MAY-AUG
PINE ISLAND 4.1 CcC MAY-AUG
EDISTO ISLAND 8.2 CcC MAY-AUG
EDINGSVILLE BEACH 2.9 CcC MAY-AUG
BOTANY BAY ISLAND 7.2 CcC MAY-AUG
SEABROOK ISLAND 5.6 CcC MAY-AUG
KIAWAH ISLAND 15.8 CcC MAY-AUG
FOLLY BEACH 10.4 CcC MAY-AUG
MORRIS ISLAND 54 CcC MAY-AUG
SULLIVAN'S ISLAND 6.3 CcC MAY-AUG
ISLE OF PALMS 10.0 CcC MAY-AUG
DEWEES ISLAND 4.0 CcC MAY-AUG
CAPERS ISLAND 5.2 CcC MAY-AUG
BULLS ISLAND 10.5 CcC MAY-AUG

RACCOON KEY 9.0 CcC MAY-AUG

43



TABLE C cont.

LIGHTHOUSE ISLAND 3.3 CcC MAY-AUG
CAPE ISLAND 8.0 CcC MAY-AUG
MURPHY ISLAND 9.0 cC MAY-AUG
CEDAR ISLAND 4.3 CcC MAY-AUG
SOUTH ISLAND 4.0 CcC MAY-AUG
SAND ISLAND 4.0 cC MAY-AUG
NORTH ISLAND 135 CcC MAY-AUG
DEBIDUE ISLAND 7.1 CcC MAY-AUG
GRAND STRAND 71.0 CcC MAY-AUG
SUNSET PEACH, NC 4.0 CcC JUN-JUL

OCEAN ISLE BEACH 4.8 CcC JUN-JUL

HOLDEN BEACH 12.0 CcC JUN-JUL

OAK ISLAND 21.0 CcC JUN-AUG
BALDHEAD ISLAND 13.0 CcC MAY-AUG
CAROLINA BCH TO CORNCAKE INLET 20.0 CcC JUN-JUL

MASONBORO INLET-CAROLINA BCH 13.0 CcC JUN-JUL

WRIGHTSVILLE BCH-MASONBORO INLET 6.0 CcC JUN-JUL

FIGURE EIGHT ISLAND 5.6 CcC JUN-JUL

NEW TOPSAIL INLET TO RICH INLET 5.6 CcC JUN-JUL

TOPSAIL BEACH 35.0 CcC JUN-AUG
ONSLOW BEACH 115 CCCM MAY-AUG
BROWN ISLAND 5.0 CcC JUN-AUG
BEAR ISLAND 6.0 CG MAY-AUG
BOGUE BANKS 39.0 CcC MAY-AUG
SHAKLEFORD BANKS 14.5 CcC JUN-AUG
CORE BANKS TO CAPE LOOKOUT 88.0 cC MAY-AUG
OCRACOKE ISLAND 35.0 CcC MAY-AUG
HATTERAS ISLAND 103.0 CcC MAY-AUG
BODIE ISLAND 15.0 cC MAY-AUG
CURRITUCK BANKS 74.0 CcC JUN-JUL

US VIRGIN ISLANDS 34.6

BUCK ISLAND 1.2 DC CM El MAY-OCT
NEW FORT BEACH 0.2 CM DC MAY-OCT
SHOY'S BEACH 21 EIDC CM MAY-OCT
GREEN CAY BEACH 0.2 EIDC MAY-OCT
PRUNE BEACH 0.8 EIDC MAY-OCT
COAKLEY BEACH 0.6 E1DC MAY-OCT
TEAGUE BAY 0.7 El MAY-OCT
SMUGGLER'S COVE 0.2 CM El MAY-OCT
KNIGHT BAY 0.4 CM MAY-OCT
BOILER BAY 0.3 El MAY-OCT
TEYTAUD'S BEACH 0.4 El MAY-OCT
EAST END BAY 0.3 El MAY-OCT
ISAAC BAY 0.7 EIDC MAY-OCT
JACK BAY 0.7 EIDC MAY-OCT
GRAPETREE BAY 0.2 EICM MAY-OCT
TURNER HOLE 1.1 CM El MAY-OCT
ROD BAY 0.8 CM El MAY-OCT
ROBIN BAY 1.7 CM El MAY-OCT
HALFPENNY BAY 0.8 El MAY-OCT
MANCHIONEEL BAY 2.1 EIDC CM MAY-OCT
CANEGARDEN BAY 1.7 El MAY-OCT

MANNING'S BAY 0.7 CM MAY-OCT
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TABLE D.

SUMMARIES OF GROUND & AERIAL TURTLE NESTING SURVEYS FROM TABLES 4 AND 5
OF THE WATS NATIONAL REPORT

Ground surveys

Aerial surveys

Country Spp. Year No. of Avg# Avg# Est# Peak No.of Total Avg#  Months
surveys /night /Km /season month Flight tracks /Km observed

Antigua CM 1980 1 JUL

CM 1981 2 JUN

CM 1982 7 0.128 83 AUG

DC 1981 3 APR

DC 1982 1 AUG

El 1980 1 SEP

El 1981 4 JUN

El 1982 15 0.275 148 OCT

UN 1982 1 9 0.165 AUG-AUG
Belize CcC 1980 3

CcC 1982 3 31

CcC 1983 6

CM 1982 2 19

El 1980 1

El 1982 1 19

El 1983 11

UN 1982 3 8 0.084 FEB-FEB
Brazil CcC 1982

CM 1982

DC 1992

El 1982
British Virgin  CM 1982 1 19 0.248 AUG-AUG
Islands El 1982 23 0.300 AUG-AUG

UN 1982 39 0.509 AUG-AUG
Colombia CM 1983 1 3 0.042 JUN-JUN

DC 1983 18 0.250 JUN-JUN

UN 1983 1 1 0.014 JUN-JUN
CostaRica CM 1978 64 24  0.378 4592

CM 1979 67 4 0.063 738

CM 1980 66 26  0.409 5166

CM 1981 65 9 0.142 1783

CM 1982 66 20 0.315 3999

UN 1981 1 3 0.047 AUG-AUG

UN 1992 16 2472  43.181 AUG-AUG
Dominica CM 1982 4 AUG

DC 1482 4 JUN

El 1982 6 JUN

UN 1982 1 SEP
Dominican UN 1990 3 36 APR-APR
Republic
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Ground surveys

Aerial surveys

Country Spp. Year No. of Avg# Avg# Est# Peak No.of Total Avg#  Months
surveys /night /Km /season month Flight tracks /Km observed
French CM 1982 121 144 5.475 952
Guiana DC 1982 154 631 23.992 24711
LO 1982 153 26 0.989
Guyana DC 1983 1 6 0.286 AUG-AUG
Honduras DC 1982 1 1 AUG-AUG
UN 1982 3 9 AUG-AUG
Jamaica CcC 1982 9 0.188 50
CM 1982
El 1982 511 10.646 4669
UN 1981 4 14 0.292 SEP-SEP
UN 1982 6 25 0.521 OCT-OCT
Mexico CcC 1982 21 0.028 225 2 6 0.008 JUN-JUN
(GULF) CM 1982 51 0.068 265 JUN 1 46 0.061 JUN-JUN
DC 1982 4 0.005 40 2 0.003 JUN-JUN
El 1982 62 0. 083 580 62 0.083 JUN-JUN
LK 1982 8 0.011 1190 18 0.024 JUN-JUN
UN 1982 1 86 0.115 JUN-JUN
Mexico CcC 1982 24 0.179 160 5 0.037 JUL-JUL
(CARIB) CM 1982 42 0.314 237 JUL 20 0.149 JUL-JUL
DC 1982 3 0.022 33
El 1982 8 0.060 88
UN 1 66 0.493 JUL-JUL
Nicaragua El 1981 2 0.005 36 JUN 1 25 0.057 JUN-AUG
Panama DC 1981 2 523 58.111 APR-APR
El 1982 346 38.444 MAY
1982 17 1.889 MAY
Puerto CM 1981 4
Rico DC 1978 9
DC 1981 26
El 1978 2
El 1981 23
El 1982 22
St. Kitts- DC 1983 2 0.082 23
Nevis
St. Lucia CcC 1982
CM 1982 5 2 0.238 6
DC 1982 10 5 0.595 2 4 10 1.190 MAY-MAY
El 1982 9 4 0.476 11 1 1 0.119 JUL-JUL
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Ground surveys

Aerial surveys

Country Spp. Year No. of Avg# Avg# Est# Peak No.of Total Avg#  Months
surveys /night /Km /season month Flight tracks /Km observed
Suriname CM 1982 37 1.164 4060 APR 1 16 0.503 FEB-FEB
DC 1982 36 1.132 3646 JUN 65 2.044 FEB-FEB
El 1982 13
LO 1982 993 16 AUG-AUG
Trinidad- DC 1982 51 6 0.090 1169 MAY 6 53 0.799 AUG-AUG
Tobago El 1982 2 1 0.015 JUL 1 1 0.015 AUG-AUG
LO 1982 41 1 0.015 JUL
UN 1982 2 11 0.166 AUG-AUG
Turks and CM 1982 1 0.000 AUG-AUG
Caicos El 1982 1 22 0.006 AUG-AUG
USA CC 1978 2010 4697
CC 1979 2490 3470
CcC 1980 2400 3564 16 807 0.433 AUG-AUG
CcC 1981 1950 3653
CC 1982 46253 1 .001 20305 15 3500 1.876 AUG-AUG
CM 1979 1
CM 1980 1
CM 1982 710 214
DC 1981 2
DC 1982 410 44
El 1980 31 1
El 1981 1 1
El 1982 1 1
LK 1982 240 2
U.S. Virgin CM 1978 44
Islands CM 1980 2
DC 1978 53
DC 1979 1
DC 1980 1
DC 1981 27
DC 1982 21
El 1978 156
El 1979 68
El 1980 136
El 1981 136
El 1982 68
Venezuela CC 1979 60 7
CM 1979 62 8 6.154 752
CM 1980 137 85
CM 1981 2 7 5.385 JUL-JUL
CM 1983 1 11 8.462 JUN-JUN
DC 1983 1 4 3.077 JUN-JUN
El 1979 275 60
El 1983 2 2 1.538 JUN-JUN
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TABLEE.1 LOGGERHEAD SEA TURTLE — CARETTA CARETTA

ESTIMATED NUMBERS OF NESTING FEMALES BY COUNTRY FOR 1977-1982
FROM WATS NATIONAL REPORTS, TABLE 6

REPORT

COUNTRY 1977 1978 1979 1980 1981 1982  CAT.
ANGUILLA NR
ANTIGUA NR
BAHAMAS NR
BARBADOS NR
BELIZE 40* DNR
BERMUDA NR
BRAZIL AHDR
BRITISH VIRGIN ISLANDS NR
CAYMAN ISLANDS NR
COLOMBIA DNR
COSTARICA NR
CUBA AHDR
DOMINICA NR
DOMINICAN REPUBLIC 60 NR
FRENCH GUIANA NR
GRENADA 100 NR
GUADELOUPE NR
GUATEMALA NR
GUYANA NR
HAITI NR
HONDURAS NR
JAMAICA 210 NR
MARTINIQUE NR
MEXICO (GULF) 225 NR
MEXICO (CARIBBEAN) 160 NR
NETHERLAND ANTILLES (S) AHDR
NETHERLAND ANTILLES (N) AHDR
NICARAGUA NR
PANAMA NR
PUERTO RI CO NR
ST. KITTS-NEVIS NR
ST. LUCIA NR
ST. VINCENT NR
SURINAME NR
TRINIDAD-TOBAGO NR
TURKS-CAICOS 50 NR
UNITED STATES 18297 28448+ 28884 NR
U.S. VIRGIN ISLANDS NR
VENEZUELA NR

OBS = OBSERVATIONS ONLY,
NO QUANTITATIVE DATA RECORDED
* = ESTIMATED YEARLY AVERAGE (1977-1982)

CODES FOR NATIONAL REPORT CATEGORY:

NR = NATIONAL REPORT

DNR = DRAFT NATIONAL REPORT
AHDR = AD HOC DATA REPORT
NONE = NO REPORT
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TABLE E.2 GREEN SEA TURTLE — CHELONIA MYDAS

ESTIMATED NUMBERS OF NESTING FEMALES BY COUNTRY FOR 1977-1982
FROM WATS NATIONAL REPORTS, TABLE 6

REPORT

COUNTRY 1977 1978 1979 1980 1981 1982 CAT.
ANGUILLA NR
ANTIGUA 39 NR
BAHAMAS NR
BARBADOS NR
BELIZE 19* DNR
BERMUDA NR
BRAZIL AHDR
BRITISH VIRGIN ISL 75 NR
CAYMAN ISLANDS NR
COLOMBIA DNR
COSTARICA 3169 21899 3993 23932 4392 NR
CUBA AHDR
DOMINICA 2 NR
DOM. REPUBLIC 260 NR
FRENCH GUIANA 120 83 112 NR
GRENADA 200 NR
GUADALOUPE NR
GUATEMALA NR
GUYANA NR
HAITI NR
HONDURAS NR
JAMAICA 100 NR
MARTINIQUE NR
MEXICO (GULF) 265 NR
MEXICO (CARIB) 237 NR
MONTSERRAT NR
NETH. ANTILLES(S) AHDR
NETH. ANTILLES(N) AHDR
NICARAGUA NR
PANAMA NR
PUERTO RICO 4 4 NR
ST. KITTS-NEVIS NR
ST. LUCIA 6 NR
ST. VINCENT NR
SURINAME 4300 7200 4500 4000 6000 4500 NR
TRINIDAD-TOBAGO NR
TURKS-CAICOS 75 NR
UNITED STATES 182+ NR
U.S. VIRGIN ISLANDS NR
VENEZUELA 200 NR

OBS = OBSERVATIONS ONLY,
NO QUANTITATIVE DATA RECORDED
* = ESTIMATED YEARLY AVERAGE (1977-1982)

CODES FOR NATIONAL REPORT CATEGORY:

NR = NATIONAL REPORT

DNR = DRAFT NATIONAL REPORT
AHDR = AD HOC DATA REPORT
NONE = NO REPORT
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TABLE E.3 LEATHERBACK SEA TURTLE — DERMOCHELYS CORIACEA

ESTIMATED NUMBERS OF NESTING FEMALES BY COUNTRY FOR 1977-1982
FROM WATS NATIONAL REPORTS, TABLE 6

REPORT
COUNTRY 1977 1978 1979 1980 1981 1982 CAT.
ANGUILLA NR
ANTIGUA 1 1 NR
BAHAMAS NR
BARBADOS NR
BELIZE DNR
BERMUDA NR
BRAZIL AHDR
BRITISH VIRGIN ISL 2 NR
CAYMAN ISLANDS NR
COLOMBIA 100 DNR
COSTA RICA NR
CUBA AHDR
DOMINICA 3 NR
DOM. REPUBLIC 380 NR
FRENCH GUIANA 6792 7607 5197 NR
GRENADA 25 NR
GUADALOUPE NR
GUATEMALA NR
GUYANA NR
HAITI NR
HONDURAS NR
JAMAICA NR
MARTINIQUE NR
MEXICO (GULF) 40 NR
MEXICO (CARIB) 33 NR
MONTSERRAT NR
NETH. ANTILLES(S) AHDR
NETH. ANTILLES(N) AHDR
NICARAGUA NR
PANAMA 1000 NR
PUERTO RICO 5 9 26 NR
ST. KITTS-NEVIS NR
ST. LUCIA 22 NR
ST. VINCENT NR
SURINAME 3900 1500 2700 1000 1300 2500 NR
TRINIDAD-TOBAGO 62 NR
TURKS-CAICOS NR
UNITED STATES 38* NR
U.S. VIRGIN ISLANDS 26 19 NR
VENEZUELA NR
OBS = OBSERVATIONS ONLY, CODES FOR NATIONAL REPORT CATEGORY:

NO QUANTITATIVE DATA RECORDED

* = ESTIMATED YEARLY AVERAGE (1977-1982) NR = NATIONAL REPORT
DNR = DRAFT NATIONAL REPORT
AHDR = AD HOC DATA REPORT
NONE = NO REPORT
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TABLE E.4 HAWKSBILL SEA TURTLE — ERETMOCHELYS IMBRICATA

ESTIMATED NUMBERS OF NESTING FEMALES BY COUNTRY FOR 1977-1982

FROM WATS NATIONAL REPORTS, TABLE 6

REPORT

COUNTRY 1977 1978 1979 1980 1981 1982 CAT.
ANGUILLA NR
ANTIGUA 76 NR
BAHAMAS NR
BARBADOS OBS NR
BELIZE 31* DNR
BERMUDA NR
BRAZIL AHDR
BRITISH VIRGIN ISL 50 NR
CAYMAN ISLANDS NR
COLOMBIA DNR
COSTA RICA NR
CUBA AHDR
DOMINICA 3 NR
DOM. REPUBLIC 420 NR
FRENCH GUIANA NR
GRENADA 500 NR
GUADALOUPE NR
GUATEMALA NR
GUYANA NR
HAITI NR
HONDURAS NR
JAMAICA 300 NR
MARTINIQUE NR
MEXICO (GULF) 480 NR
MEXICO (CARIB) 88 NR
MONSERRAT NR
NETH. ANTILLES(S) AHDR
NETH. ANTILLES(N) AHDR
NICARAGUA 25 NR
PANAMA 10 NR
PUERTO RICO 33 2 23 22 NR
ST. KITTS-NEVIS NR
ST. LUCIA 11 NR
ST. VINCENT NR
SURINAME OBS OBS OBS OBS OBS OBS NR
TRINIDAD-TOBAGO NR
TURKS-CAICOS 200 NR
UNITED STATES 2 NR
U.S. VIRGIN ISLANDS 21 24 25 NR
VENEZUELA NR

OBS = OBSERVATIONS ONLY,

NO QUANTITATIVE DATA RECORDED
* = ESTIMATED YEARLY AVERAGE (1977-1982)

CODES FOR NATIONAL REPORT CATEGORY:

NR = NATIONAL REPORT

DNR = DRAFT NATIONAL REPORT
AHDR = AD HOC DATA REPORT

NONE = NO REPORT
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TABLE E.5 KEMP’S RIDLEY SEA TURTLE — LEPIDOCHELYS KEMPI

ESTIMATED NUMBERS OF NESTING FEMALES BY COUNTRY FOR 1977-1982

FROM WATS NATIONAL REPORTS, TABLE 6

REPORT
COUNTRY 1977 1978 1979 1980 1981 1982 CAT.
ANGUILLA NR
ANTIGUA NR
BAHAMAS NR
BARBADOS NR
BELIZE DNR
BERMUDA NR
BRAZIL AHDR
BRITISH VIRGIN ISL NR
CAYMAN ISLANDS NR
COLOMBIA DNR
COSTA RICA NR
CUBA AHDR
DOMINICA NR
DOM. REPUBLIC NR
FRENCH GUIANA NR
GRENADA NR
GUADELOUPE NR
GUATEMALA NR
GUYANA NR
HAITI NR
HONDURAS NR
JAMAICA WR
MARTINIQUE NR
MEXICO(GULF) 680 656 754 693 705 621 NR
MEXICO (CARIB) NR
MONTSERRAT NR
NETH. ANTILLES(S) AHDR
NETH. ANTILLES(N) AHDR
NICARAGUA NR
PANAMA NR
PUERTO RICO NR
ST. KITTS-NEVIS NR
ST. LUCIA NR
ST. VINCENT NF
SURINAME NR
TRINIDAD-TOBAGO NR
TURKS-CAICOS NR
UNITED STATES NR
U.S. VIRGIN ISLANDS NR
VENEZUELA NR
OBS = OBSERVATIONS ONLY, CODES FOR NATIONAL REPORT CATEGORY:

NO QUANTITATIVE DATA RECORDED
* = ESTIMATED YEARLY AVERAGE (1977-1982) NR = NATIONAL REPORT

DNR = DRAFT NATIONAL REPORT
AHDR = AD HOC DATA REPORT
NONE = NO REPORT
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TABLE E.6

ESTIMATED NUMBERS OF NESTING FEMALES BY COUNTRY FOR 1977-1982

OLIVE RIDLEY SEA TURTLE — LEPIDOCHELYS OLIVACEA

FROM WATS NATIONAL REPORTS, TABLE 6

REPORT

COUNTRY 1977 1978 1979 1980 1981 1982  CAT.
ANGUILLA NR
ANTIGUA NR
BAHAMAS NR
BARBADOS NR
BELIZE DNR
BERMUDA NR
BRAZIL AHDR
BRITISH VIRGIN ISL NR
CAYMAN ISLANDS NR
COLOMBIA DNR
COSTA RICA NR
CUBA AHDR
DOMINICA NR
DOM. REPUBLIC NR
FRENCH GUIANA NR
GRENADA NR
GUADELOUPE MR
GUATEMALA NR
GUYANA NR
HAITI NR
HONDURAS NR
JAMAICA NR
MARTINIQUE NR
MEXICO (GULF) NR
MEXICO (CARIB) NR
MONTSERRAT NR
NETH. ANTILLES(S) AHDR
NETH. ANTILLES(N) AHDR
NICARAGUA NR
PANAMA NR
PUERTO RICO NR
ST. KITTS-NEVIS NR
ST. LUCIA NR
ST. VINCENT NR
SURINAME 550 450 400 550 600 400 NR
TRINIDAD-TOBAGO NR
TURKS-CAICOS NR
UNITED STATES NR
U.S. VIRGIN ISLANDS NR
VENEZUELA NR

OBS = OBSERVATIONS ONLY,

NO QUANTITATIVE DATA RECORDED
* = ESTIMATED YEARLY AVERAGE (1977-1982)

NR = NATIONAL REPORT
DNR = DRAFT NATIONAL REPORT
AHDR = AD HOC DATA REPORT

NONE = NO REPORT
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TABLE F. ESTIMATED NUMBERS OF FORAGING TURTLES BY SPECIES*
IN NATIONAL WATERS FROM TABLES 7 AND 8 OF THE WATS NATIONAL REPORT

COUNTRY YEAR ESTIMATE BY SPECIES
CC CM DC  El LK LO  UN

ANGUILLA 1980 1

1982 + +
BAHAMAS 1982 + + + +
BARBADOS 1982 + + +
BERMUDA 1982 100 1000 5 50
BRAZIL 1982 + + + + +
BRITISH VIRGIN ISL 1982 + + +
CAYMAN ISLANDS 1982 + +
COLOMBIA 1976 45

1983 + + +
CUBA 1982 + + +
DOMINICA 1982 + +
DOM.REPUBLIC 1980 5 2 4 8
GRENADA 1982 + + + +
GUATEMALA 1982 + +
HAITI 1982 + + +
HONDURAS 1982 +
JAMAICA 1982 + + + +
MEXICO (GULF) 1982 + + + + +
MEXICO (CARIB) 1982 + + + + +
MONTSERRAT 1982 + +
NETH. ANTILLES(S) 1982 + + +
NETH. ANTILLES(N) 1982 + +
PANAMA 1982 + + + +
ST. KITTS-NEVIS 1983 + + +
ST. LUCIA 1982 48 15
ST. VINCENT 1982 + +
TRINIDAD-TOBAGO 1982 + + +
TURKS-CAICOS 1982 + +
U.S. VIRGIN ISLANDS 1982 214 133
VENEZUELA 1983 + +

* SPECIES ARE CODED AS FOLLOWS:
CC = C.CARETTA El = E. IMBRICATA
CM = C. MYDAS LK = L. KEMPI

DC = D.CORIACEA LO=L.OLIVACEA
UN = UNKNOWN

+ = OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED
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TABLE G. NATURAL MORTALITY ESTIMATES BY LIFE STAGES
UNIT BY SPECIES FROM WATS NATIONAL REPORTS TABLE 10

NESTS/ NESTING
COUNTRY SPECIES EGGS HATCHLINGS JUVENILES ADULTS FEMALES

(OBSERVATIONS ONLY, NO DATA)
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TABLE H.1 STATISTICS OF MARINE TURTLE UTILIZATION, INCLUDING EXPORTS AS REPORTED
IN THE WATS NATIONAL REPORTS TABLE 15
FOR LOGGERHEAD SEA TURTLE CARETTA CARETTA

MEAT SHELLS SKINS  STUFFED
COUNTRY YEAR  #OF EGGS (KG) (KG) (#/KG)  JUVENILES
BAHAMAS 1980 1103.0
1981 1833.0
1982 1437.0
GRENADA 1980 1500.0
1981 1500.0
1982 1500.0
MEXICO (CARIB) 1980 OBS

OBS= OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED

TABLE H.2 STATISTICS OF MARINE TURTLE UTILIZATION, INCLUDING EXPORTS AS REPORTED IN
THE WATS NATIONAL REPORTS TABLE 15
FOR GREEN SEA TURTLE CHELONIA MYDAS

MEAT SHELLS  SKINS STUFFED
COUNTRY YEAR  #OF EGGS (KG) (KG) (#/KG)  JUVENILES
BAHAMAS 1980 801.0

1981 1831.0

1982 2409.0
COSTARICA 1980 63660.0

1981 24150.0

1982 20177.0

1980 2500.0

1981 2500.0

1982 2500.0
MEXICO (GULF) 1980 08S
NICARAGUA 1980 47470.0
SURINAME 1980 250000

1981 250000

1982 250000
TRINIDAD-TOBAGO 1982 OBS OBS

OBS= OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED
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TABLE H.3 STATISTICS OF MARINE TURTLE UTILIZATION, INCLUDING EXPORTS AS REPORTED IN
THE WATS NATIONAL REPORTS TABLE 15
FOR LEATHERBACK SEA TURTLE DERMOCHELYS CORIACEA

MEAT SHELLS SKINS  STUFFED
COUNTRY YEAR  #OF EGGS (KG) (KG) (#/KG)  JUVENILES
GRENADA 1980 1000.0

1981 1000.0
1982 1000.0

OBS= OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED

TABLE H.4 STATISTICS OF MARINE TURTLE UTILIZATION, INCLUDING EXPORTS AS REPORTED IN
THE WATS NATIONAL REPORTS TABLE 15
FOR HAWKSBILL SEA TURTLE ERETMOCHELYS IMBRICATA

MEAT SHELLS SKINS  STUFFED
COUNTRY YEAR  #OF EGGS (KG) (KG) (#/KG)  JUVENILES
BAHAMAS 1980 3954.0 651

1981 1578.0

1982 771.0 860
CAYMAN ISLANDS 1977 91

1978 454

1981 682
GRENADA 1980 5000.0

1981 5000.0

1982 5000.0
NICARAGUA 1980 109

1981 4721

1982 4131
TRINIDAD-TOBAGO 1982 OBS OBS

OBS= OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED
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TABLE H.5 STATISTICS OF MARINE TURTLE UTILIZATION, INCLUDING EXPORTS AS REPORTED IN
THE WATS NATIONAL REPORTS TABLE 15
FOR KEMP'S RIDLEY SEA TURTLE LEPIDOCHELYS KEMPI

MEAT SHELLS SKINS  STUFFED
COUNTRY YEAR  #OF EGGS (KG) (KG) (#/KG)  JUVENILES

OBS= OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED

TABLE H.6 STATISTICS OF MARINE TURTLE UTILIZATION, INCLUDING EXPORTS AS REPORTED IN
THE WATS NATIONAL REPORTS TABLE 15
FOR OLIVE RIDLEY SEA TURTLE LEPIDOCHELYS OLIVACEA

MEAT SHELLS  SKINS  STUFFED
COUNTRY YEAR  #OF EGGS (KG) (KG) (#/KG)  JUVENILES
TRINIDAD-TOBAGO 1982 OBS OBS

OBS= OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED
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TABLE H.7 STATISTICS OF MARINE TURTLE UTILIZATION, INCLUDING EXPORTS AS REPORTED IN
THE WATS NATIONAL REPORTS TABLE 15
FOR UNKNOWN SPECIES

SHELLS SKINS  STUFFED

COUNTRY YEAR #OF EGGS MEAT (KG) (KG) (#/KG)  JUVENILES
BARBADOS 1976 2200.0
1982 2200.0
CUBA 1976 6985
1977 3984
1978 6600
1979 2350
1981 2650
DOM. REPUBLIC 1981 142717.0
1982 51707.0
GUATEMALA 1981 OBS
1982 OBS
JAMAICA 1981 56989.0 136
1982 40823.0 136
PANAMA 1976 61000
1977 35000
1978 27000
1979 27000
1980 18000
1981 13000

OBS= OBSERVATIONS ONLY, NO QUANTITATIVE DATA RECORDED
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TABLE I. SOCIO-ECONOMIC STATISTICS FOR MARINE TURTLE UTILIZATION FROM TABLE

16 OF THE WATS NATIONAL REPORTS

NO. EMPLOYED

TOTAL TOTAL
COUNTRY FISHING PROCESSING SELLING

EMPLOYED ANNUAL

INCOME

ANGUILLA 10 10 $
BELIZE 25 25 $
BRITISH VIRGIN ISL 15 3 18 $30,000
COSTARICA 57 9 7 73 $28,735
GRENADA 50 50 $15,000
JAMAICA 10 926 936 $45,000
TRINIDAD-TOBAGO 12 12 $
TURKS-CAICOS 80 80 $15,000
TOTAL 249 19 936
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TABLE J.1 TURTLE CULTURE AND HEADSTART ACTIVITIES
REPORTED IN TABLE 17 OF THE WATS NATIONAL REPORT
FOR LOGGERHEAD SEA TURTLE — CARETTA CARETTA

NUMBER NUMBER NUMBER NUMBER

COUNTRY YEAR EGGS EGGS TURTLES TURTLES
COLLECTED HATCHED RELEASED HEADSTART
BERMUDA 1981 42 5 5 0
CUBA 1979 6300
MEXICO (CARIB) 1981 1000 600 600 0
UNITED STATES 1977- 95078 64381 62983 0
1982
TABLE J.2 TURTLE CULTURE AND HEADSTART ACTIVITIES

REPORTED IN TABLE 17 OF THE WATS NATIONAL REPORT
FOR GREEN SEA TURTLE — CHELONIA MYDAS

NUMBER NUMBER NUMBER NUMBER

COUNTRY YEAR EGGS EGGS TURTLES TURTLES
COLLECTED HATCHED RELEASED HEADSTART

BERMUDA 1976 252 0 0 0
BERMUDA 1981 3153 397 388
CUBA 1980 3300
MEXICO (CARIB) 1981 800 480 80 400
SURINAME 1978 38545 28548 25118 2434
SURINAME 1979 52317 35064 30505 3996
SURINAME 1980 50131 33614 22112 11502
SURINAME 1981 39865 26785 15110 11420
SURINAME 1982 26780 19304 11582 7722

UNITED STATES 1971-1982 >14000
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TABLE J.3 TURTLE CULTURE AND HEADSTART ACTIVITIES
REPORTED IN TABLE 17 OF THE WATS NATIONAL REPORT
FOR LEATHERBACK SEA TURTLE — DERMOCHELYS CORIACEA
NUMBER NUMBER NUMBER NUMBER
COUNTRY YEAR EGGS EGGS TURTLES TURTLES
COLLECTED HATCHED RELEASED HEADSTART
FRENCH GUIANA 1981 5339 2239 2239 0
FRENCH GUIANA 1982 7349 3604 3604 0
SURINAME 1979 1174 835 835 0
TRINIDAD-TOBAGO 1981 158 51 15 4
TRINIDAD-TOBAGO 1982 261 58 45 4

TABLE J.4 TURTLE CULTURE AND HEADSTART ACTIVITIES
REPORTED IN TABLE 17 OF THE WATS NATIONAL REPORT
FOR HAWKSBILL SEA TURTLE — ERETMOCHELYS IMBRICATA
NUMBER NUMBER NUMBER NUMBER
COUNTRY YEAR EGGS EGGS TURTLES TURTLES
COLLECTED HATCHED RELEASED HEADSTART

MARTINIQUE 1982 140 0 0 0
MEXICO (CARIB) 1981 800 480 400 80
TRINIDAD-TOBAGO 1982 165 75 43 24
VENEZUELA 1979- 5000 400

1982
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TABLE J.5 TURTLE CULTURE AND HEADSTART ACTIVITIES
REPORTED IN TABLE 17 OF THE WATS NATIONAL REPORT
FOR KEMP’S RIDLEY SEA TURTLE — LEPIDOCHELYS KEMPI

NUMBER NUMBER NUMBER NUMBER

COUNTRY YEAR EGGS EGGS TURTLES TURTLES
COLLECTED HATCHED RELEASED HEADSTART
MEXICO (GULF) 1979 96470 65814 63996 1818
MEXICO (GULF) 1980 89270 48486 45984 2502
MEXICO (GULF) 1981 92319 55548 53715 1833
MEXICO (GULF) 1982 78100 48082 46512 1570
UNITED STATES 1978 3081
UNITED STATES 1979 1845
UNITED STATES 1980 1818
UNITED STATES 1981 1864
UNITED STATES 1982 1524
TABLE J.6 TURTLE CULTURE AND HEADSTART ACTIVITIES

REPORTED IN TABLE 17 OF THE WATS NATIONAL REPORT
FOR OLIVE RIDLEY SEA TURTLE — LEPIDOCHELYS OLIVACEA

NUMBER NUMBER NUMBER NUMBER
COUNTRY YEAR EGGS EGGS TURTLES TURTLES
COLLECTED HATCHED RELEASED HEADSTART
HONDURAS 1981 23741 13068 13608 0
HONDURAS 1982 26713 10738 10738 0
SURINAME 1979 1632 702 702 0

TRINIDAD-TOBAGO 1982 60 5 0 3
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A SUMMARY OF NUMERICAL AND OTHERQUANTITATIVE DATA DERIVED FROM
DESCRIPTIVE MATERIALS IN THE WATS NATIONAL REPORTS FOR FISHERIES,
FORAGING, AND NESTING, BY SPECIES.

By Harvey R. Bullis

19 July 1983, revised 13 October 1983

Column captions:

FISHERY NOS.: Number of turtles caught (annual).
FISHERY WT.(kg): Weight of meat, unless shell is added (annual).
PRES. OF FORAGERS: Sighting of turtles in foraging areas.
LEVELS OF NEST. ACT.: Estimated relative amount of nesting
(L, M, H, VH).
NO. NEST. F (T-6): Estimated number of nesting females (annual),

from Table 6 in National Report.

NO. NEST. F INFER: Estimated number of nesting females or relative
amount of nesting, indicated from other sections
of National Report.

Symbols used in the tables:

F= Where terms "significant” or “major” have been used to describe levels of
fishery exploitation; or where numerical values were presented; F
represents a harvest of more than 100 turtles.

f= Where descriptive material indicated "small numbers" or "insignificant"
fishery catches; or where numerical values were presented; f represents
a harvest [of] 1 to 100 turtles.

R= Reported without Quantifying Informatics.

VH = Inferred "very heavy" nesting activity from unquantifiable descriptive
information.

H= Inferred "heavy" nesting activity from unquantifiable information.

M= Inferred "moderate,” nesting activity from unquantifiable information.

L= Inferred "low," nesting activity from unquantifiable information.
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LOGGERHEAD SEA TURTLE, Caretta caretta.
Data and information synopsis on Western Atlantic Sea turtle fisheries and populations from WATS

National Reports

FISHERY

NOS. WT.

PRES. OF
FORAGERS

LEVELS OF
NEST. ACT

NO. NEST
F (T-6)

NO .
NEST
F INFER

ANGUILLA

ANTIGUA

BAHAMAS

F 7184

BARBADOS

BELIZE

415

BERMUDA

BRAZIL

4111

H-VH

>2000

BRITISH VIRGIN ISLANDS

CAYMAN ISLANDS

+| o | | |+ +

COLOMBIA

COSTA RICA

CUBA

DOMINICA

DOMINICAN REPUBLIC

60

>100

FRENCH GUIANA

GRENADA

1500

100

GUADELOUPE

GUATEMALA

GUYANA

HAITI

F 328

M?

HONDURAS

JAMAICA

32 3170

210

MARTINIQUE

MEXICO (GULF)

225

MEXICO (CARIB)

++] +]+

160

MONTSERRAT

NETHERLANDS ANTILLES(S)

NETHERLANDS ANTILLES(N)

NICARAGUA

PANAMA

PUERTO RICO

ST. KITTS-NEVIS

ST. LUCIA

ST. VINCENT

SURINAME

TRINIDAD-TOBAGO

TURKS-CAICOS

50

U.S. VIRGIN ISLANDS

U.S.A.

VH

28448

VENEZUELA
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GREEN SEA TURTLE, Chelonia mydas.

Data and information synopsis on Western Atlantic Sea turtle fisheries and populations from WATS

National Reports

FISHERY PRES.OF | LEVELS NO. NEST | NO.

FORAGERS | NEST.ACT |F(T-6 NEST
NOS. WT. (T-6) oAl

ANGUILLA L

ANTIGUA 150 n M 39 |65

BAHAMAS F 12346 ¥

BARBADOS f +

BELIZE 350 n L

BERMUDA n

BRAZIL F 8399 n VH >4000

BRITISH VIRGIN ISLANDS 100 n 75

CAYMAN ISLANDS 170 T

COLOMBIA F n L

COSTA RICA 1547 63660 T VH 15000 | 23000

CUBA 329 T R

DOMINICA F n 4

DOMINICAN REPUBLIC F n H 260 | >500

FRENCH GUIANA F n 112

GRENADA 100-150 | 2500 T H 200

GUADELOUPE F n R

GUATEMALA f n R

GUYANA F n M?

HAIT] F 250 n M?

HONDURAS n R

JAMAICA 27 4980 T 100

MARTINIQUE "

MEXICO (GULF) f n 265

MEXICO (CARIB) f n 237

MONTSERRAT F n L

NETHERLANDS ANTILLES(S) n R

NETHERLANDS ANTILLES(N) n R

NICARAGUA 720 4747 ¥

PANAMA n

PUERTO RICO n 4

ST. KITTS-NEVIS F n L

ST. LUCIA 5 n L 6

ST. VINCENT "

SURINAME 250,000 n VH 1500 | 4500

eggs

TRINIDAD-TOBAGO F T

TURKS-CAICOS 800 4000 T 75

U.S. VIRGIN ISLANDS n R

USA n 182

VENEZUELA n R 5200 | 500

67



LEATHERBACK SEA TURTLE, Dermochelys coriacea.
Data and information synopsis on Western Atlantic Sea turtle fisheries and populations from WATS

National Reports

FISHERY PRES.OF | LEVELS NO. NEST | NO .
FORAGERS | NEST.ACT | F(T-6 NEST
NOS. WT. (T-6) oAl
ANGUILLA L 5
ANTIGUA L 1
BAHAMAS
BARBADOS
BELIZE
BERMUDA T
BRAZIL LM
BRITISH VIRGIN ISLANDS 2 2
CAYMAN ISLANDS
COLOMBIA 100
COSTARICA f T VH >600
CUBA R
DOMINICA 3 Z
DOMINICAN REPUBLIC H 380 740
FRENCH GUIANA F VH 5197-
7607
GRENADA 5-10 1000 |+ M 25
GUADELOUPE
GUATEMALA R
GUYANA F T L
HAITI
HONDURAS L
JAMAICA T
MARTINIQUE
MEXICO (GULF) 25
MEXICO (CARIB) 33
MONTSERRAT 2
NETHERLANDS ANTILLES(S) R
NETHERLANDS ANTILLES(N)
NICARAGUA T
PANAMA F T VH >1000
PUERTO RICO T 26 >30
ST. KITTS-NEVIS F T M 12 >20
ST. LUCIA F T M 22 >22
ST. VINCENT F L >4
SURINAME VH 2500 3600
TRINIDAD-TOBAGO F T VH 62 >250
TURKS-CAICOS
U.S. VIRGIN ISLANDS L-M 20 >20
USA. +
VENEZUELA f R
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HAWKSBILL SEA TURTLE, Eretmochelys imbricata.

Data and information synopsis on Western Atlantic Sea turtle fisheries and populations from WATS

National Reports

FISHERY PRES. OF | LEVELS NO. NEST | NO .
FORAGERS | NEST. ACT | F (T-6 NEST

NOS. | WT. (T-6) oAl

ANGUILLA f ¥ L

ANTIGUA 250 ¥ H 76 >76

BAHAMAS F 3856 ¥ L 100

BARBADOS f ¥ M 30

BELIZE 360 ¥ >100

BERMUDA ¥ M-H

BRAZIL F 1684 ¥ M-H >800

BRITISH VIRGIN ISLANDS 100 ¥ R 50

CAYMAN ISLANDS F 682shell | + R

COLOMBIA f ¥ R

COSTA RICA ¥ R

CUBA 202 | 6600 shell | + H

DOMINICA F ¥ 3 6

DOMINICAN REPUBLIC F 20,117 shell | + H 420 1000

FRENCH GUIANA

GRENADA 100- | 5000 ¥ H 100
200

GUADELOUPE F R

GUATEMALA f R

GUYANA F M

HAITI F 242 L-M?

HONDURAS R

JAMAICA 472 | 33975 ¥ H 300

MARTINIQUE F ¥ R

MEXICO (GULF) ¥ M 480

MEXICO (CARIB) f ¥ 88

MONTSERRAT f ¥ L

NETHERLANDS ANTILLES(S) ¥ M >75

NETHERLANDS ANTILLES(N) ¥ L

NICARAGUA F | 9i0shell |+ M 25 4007

PANAMA F ¥ L

PUERTO RICO ¥ 22

ST. KITTS-NEVIS F ¥ LM >10

ST. LUCIA ¥ M 11

ST. VINCENT F ¥ M-H >20

SURINAME

TRINIDAD-TOBAGO F ¥ M-H

TURKS-CAICOS 50 | 400 ¥ M 200

U.S. VIRGIN IDS. ¥ 25

US.A. + 2

VENEZUELA f ¥ R
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KEMP'S RIDLEY SEA TURTLE, Lepidochelys kempi.
Data and information synopsis on Western Atlantic Sea turtle fisheries and populations from WATS

National Reports

FISHERY

NOS.

WT.

PRES. OF
FORAGERS

LEVELS
NEST. ACT

NO. NEST
F (T-6)

NO .
NEST
F INFER

ANGUILLA

ANTIGUA

BAHAMAS

BARBADOS

BELIZE

BERMUDA

BRAZIL

BRITISH VIRGIN ISLANDS

CAYMAN ISLANDS

COLOMBIA

COSTA RICA

CUBA

DOMINICA

DOMINICAN REPUBLIC

FRENCH GUIANA

GRENADA

GUADELOUPE

GUATEMALA

GUYANA

HAITI

HONDURAS

JAMAICA

MARTINIQUE

MEXICO (GULF)

621

MEXICO (CARIB)

MONTSERRAT

NETHERLANDS ANTILLES(S)

NETHERLANDS ANTILLES(N)

NICARAGUA

PANAMA

PUERTO RICO

ST. KITTS-NEVIS

ST. LUCIA

ST. VINCENT

SURINAME

TRINIDAD-TOBAGO

TURKS-CAICOS

U.S. VIRGIN ISLANDS

US.A.

VENEZUELA
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OLIVE RIDLEY SEA TURTLE, Lepidochelys olivacea.

Data and information synopsis on Western Atlantic Sea turtle fisheries and populations from WATS

National Reports

FISHERY

NOS.

WT.

PRES. OF
FORAGERS

LEVELS
NEST. ACT

NO. NEST
F (T-6)

NO .
NEST
F INFER

ANGUILLA

ANTIGUA

BAHAMAS

BARBADOS

BELIZE

BERMUDA

BRAZIL

BRITISH VIRGIN ISLANDS

CAYMAN ISLANDS

COLOMBIA

COSTA RICA

CUBA

DOMINICA

DOMINICAN REPUBLIC

FRENCH GUIANA

>500

GRENADA

GUADELOUPE

GUATEMALA

GUYANA

HAITI

HONDURAS

JAMAICA

MARTINIQUE

MEXICO (GULF)

MEXICO (CARIB)

MONTSERRAT

NETHERLANDS ANTILLES(S)

NETHERLANDS ANTILLES(N)

NICARAGUA

PANAMA

PUERTO RICO

ST. KITTS-NEVIS

ST. LUCIA

ST. VINCENT

SURINAME

500

700

TRINIDAD-TOBAGO

TURKS-CAICOS

U.S. VIRGIN ISLANDS

US.A.

VENEZUELA
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SEA TURTLES, Unknown Species.
Data and information synopsis on Western Atlantic Sea turtle fisheries and populations from WATS

National Reports

FISHERY

NOS.

WT.

PRES. OF
FORAGERS

LEVELS
NEST. ACT

NO. NEST
F (T-6)

NO .
NEST
F INFER

ANTIGUA

BAHAMAS

BARBADOS

2200

BELIZE

BERMUDA

BRAZIL

BRITISH VIRGIN ISLANDS

CAYMAN ISLANDS

COLOMBIA

COSTA RICA

CUBA

DOMINICA

DOMINICAN REPUBLIC

51712

FRENCH GUIANA

GRENADA

GUADELOUPE

GUATEMALA

GUYANA

HAITI

HONDURAS

JAMAICA

40823

MARTINIQUE

MEXICO (GULF)

MEXICO (CARIB)

MONTSERRAT

NETHERLANDS ANTILLES(S)

NETHERLANDS ANTILLES(N)

NICARAGUA

PANAMA

1300

PUERTO RICO

ST. KITTS-NEVIS

ST. LUCIA

ST. VINCENT

SURINAME

TRINIDAD-TOBAGO

TURKS-CAICOS

U.S. VIRGIN ISLANDS

US.A.

VENEZUELA
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ADDENDUM to Summary of Numerical Data

The seven tables of the "Summary of Numerical and Other Quantitative Data derived from descriptive
materials in the WATS National Reports for Fisheries, Foraging, and Nesting, by Species" gave records or refer-
ences found in the National Reports. Subsequently, the Editors compiled a summary of these records to indicate
the presence or absence of the three events (Nesting, Foraging and Exploitation) for each species, and a
category of unknown species, by country. Because some of the National Reports were preliminary or incomplete,
we utilized another WATS data source to augment this eighth table. This was: "Surveys of Sea Turtle Populations
and Habitats in the Western Atlantic," by Archie Carr, Anne Meylan, Jeanne Mortimer, Karen Bjorndal, and
Thomas Carr, 1982, NOAA Tech. Memo. NMFS-SEFC-91, 90 pp.

The New Table should provide a simplified reference to the circumregional occurrence of sea turtles, but
not to their relative abundance or degree of exploitation.

The 40 Reports recorded on the revised Summary Table indicate the following totals:

Species Total Areas Reporting

Nesting Foraging Exploitation

Caretta caretta 22 29 18
Chelonia mydas 34 40 31
Dermochelys coriacea 31 18 14
Eretmochelys imbricata 37 39 29
Lepidochelys kempi 2 2 0
Lepidochelys olivacea 6 6

Unknown species 0 1 6

The Editors, 8 March 1984
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Editors’ summary of Nesting (N), Foraging (F) and Exploitation (E) Records of Sea Turtles by Species
and by Country (underscored = from Carr et al., 1982)

cc CM DC El LK LO UNK
ANGUILLA F NF N NFE

ANTIGUA NFE NF NFE

BAHAMAS NFE NFE N NFE

BARBADOS FE FE NFE E E
BELIZE NFE NFE NFE

BERMUDA F F F F

BRAZIL NFE NFE N NFE NF

BRITISH VIRGIN ISLANDS NFE NE NFE

CAYMAN ISLANDS NFE FE NFE

COLOMBIA NFE NFE NFE

COSTA RICA NFE NFE NF

CUBA NFE NFE N NFE

DOMINICA FE NFE NE NFE

DOMINICAN REPUBLIC NFE NFE NF NFE E
FRENCH GUIANA NFE NFE NF
GRENADA NFE NFE NFE NFE F
GUADELOUPE NF NFE NE NFE

GUATEMALA NFE NFE N NFE FE
GUYANA NFE NFE NFE NFE

HAITI NFE NFE NFE

HONDURAS NFE NFE NE NFE

JAMAICA NFE NFE F NFE E
MARTINIQUE FE FE NE NFE

MEXICO (GULF) NFE NFE NF NF NF

MEXICO (CARIB) NFE NFE NF NFE

MONTSERRAT NFE N NFE E
NETHERLANDS ANTILLES(S) | F NF N NF

NETHERLANDS ANTILLES(N) | F NF NF

NICARAGUA N FE NF NFE

PANAMA NF NF NFE NFE E
PUERTO RICO NF NFE NF NF

ST. KITTS-NEVIS NFE NFE NFE

ST. LUCIA NE NFE NFE NFE

ST. VINCENT F F NE NE

SURINAME NFE N NFE NF
TRINIDAD-TOBAGO NFE NFE NFE NFE
TURKS-CAICOS NFE NFE NF

U.S. VIRGIN ISLANDS E NF N NF

U.S.A. NF NF NF NF NF

VENEZUELA N NF NE NFE N
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3. OVERVIEW SYNOPSIS

Harvey R. Bullis

In the earliest discussions that formulated this symposium, there were widely varying views as to the need
to concern ourselves with the problems of marine turtle populations. In spite of the years that noted scientists and
conservationists such as Dr. Archie Carr had attempted to focus attention on these animals, many residents of the
western Atlantic region believed that the sea turtle situation was in status quo.

Discussions at the Martinique workshop (1977) raised three important questions. First, how many sea tur-
tles are there and where are they? Second, how many sea turtles do the people of the region want? Third, how
many sea turtles do we need to maintain populations of what we want? Scientists from 26 countries participated
in those discussions, and from that meeting the idea of WATS was conceived.

During the initial meeting of the WATS Steering Committee, doubt existed as to the level of participation
that might be expected. Initial goals were to have participants from at least 25 governmental entities throughout
the western Atlantic region. It now appears that these goals were far too modest, because we have participating
in the meeting today representatives of 35 of the 38 countries of the region. In fact, only three members of this
international community are not formally represented — Brazil, Cuba, and the Netherlands Antilles. Furthermore,
we have 38 national reports, draft national reports, or ad hoc data reports covering all countries of the region.
Judging from the remarkable level of interest displayed at this time, it is obvious that we had a problem waiting for
a symposium.

Perhaps some comment should be made on the timing. Originally it was proposed to hold this symposium
in 1980. It quickly became apparent that this was unrealistic and the schedule was advanced to 1981, then 1982,
and finally 1983. | believe the entire Steering Committee would conclude that if we had postponed it for one more
year it would have been even better. Nevertheless, the high level of interest and enthusiasm for the goals of this
Symposium displayed in the presentation of national reports by the national representatives yesterday clearly
indicates that we needed to start this cooperative international endeavor this year.

Since one of the principal objectives was to formulate a regional sea turtle data base, it was necessary to
develop a standardized national report format that would initially include almost every aspect of quantitative sea
turtle information that might be available. In hindsight we can see that formatting the national reports might have
been given further thought in the beginning. Nevertheless, there was some hope of obtaining technical data from
some non-technical sources which dictated the format that was used. Obviously, much work still needs to be done
in formatting the sea turtle data base. The Southeast Fisheries Center in Miami, Florida, has keypunched and tab-
ulated those data categories that were best represented in the WATS national reports. Since six of these reports
were not submitted until this week, the document you have in hand entitled "WATS Computerized Data Base" is
incomplete even for this meeting. However, you should find it informative and helpful during the species panel
discussions.

In addition to the WATS Data Base document, you should have all received another document entitled "A
Summary of Numerical and Other Quantitative Data Derived from Descriptive Materials in the WATS National Re-
ports for Fisheries, Foraging, and Nesting by Species." This last document attempts to provide potential additional
guantitative information in the text of the national reports. These are subjective interpretations of descriptive
materials which might be used as a key to refer to those individual national reports that seem to provide additional
provocative or contradictory information. You should consider this a self-destruct document in that it represents
only subjective interpretations of this information, but hopefully it will clue the species panels' participants to addi-
tional information not contained in the data tabulations. Also, any disagreements or corrections to these interpre-
tations should be considered during the panel discussions.
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Taking a look at information contained in the national reports on a species by species basis shows the
following:

For Caretta caretta, 17 countries report nesting colonies for incidental nesting. There appear to be two
major nesting areas for the species in the WATS area; 24 countries report the species foraging near coastal
waters; six countries report minor fisheries of less than 100 individuals; and seven countries report major fisheries
harvesting more than 100 turtles per year.

For Chelonia mydas, 25 countries report nesting, three countries with current major centers of activity; 38
countries report foraging in their waters; seven countries report minor harvesting, and 20 countries report major
harvestings.

For Dermochelys coriacea, 25 countries report nesting, five with current large centers of nesting activity;
17 report foraging in their area, partly because Dermochelys is a pelagic species and is encountered almost
everywhere on the high seas, as far as my personal experience goes; and three minor fisheries exist for
Dermochelys, and seven major fisheries.

Eretmochelys imbricata is reported nesting in all countries that reported to this symposium except two. So
there were 36 countries reporting some level of nesting. There appears to be no high level of nesting in any
particular country, as far as the data reports are concerned. Wide ranging numbers were reported for nesting in all
countries except Suriname and French Guiana. They are in Honduras, but it didn't seem apparent in the report
how many there were. Similarly, hawksbills are reported in coastal areas in all countries of the region, except
Suriname and French Guiana. Five countries report minor fisheries for hawksbills, and 20 countries report major
fisheries.

For the ridleys, Lepidochelys, this problem is simpler. One country reports nesting for Kemp's; a rare
nesting in the United States is a second country, but this is insignificant. Two countries report foraging. For the
olive ridley, four countries record nesting, with centers of nesting in two countries. Five countries record foraging
in other areas, with two more questionable records, and an insignificant fishery in one country.
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Incidence of Sea Turtle Activities by Numbers of Countries in the WATS Region
from Information in the National Reports.

Species Nesting Foraging Small Large
Fishery1 Fishery2
CcC 17 21 7 7
CM 29 38 6 22
DC 27 17 4 7
El 36 34 9 19
LK 2 2 0 0
LO 6 7 3 0

! Less than 100 captures per year.
2 Apparently more than 100 captures per year.

When the objectives of WATS were established, the validation of the data presented in the national reports
was considered essential. However, some questions have arisen concerning the interpretation of the word
validate in this context. In fisheries terminology, validation means an examination of collected data prior to
formally accepting it into the system. An important function of the species panels is to examine these data for
obvious error, discrepancy, or inconsistency. If there are compelling reasons to alter the numbers presented in the
WATS national reports, now is the time to do it.

This first attempt to assemble numbers needs to be recognized for what it is — the start of a data base. As
additional information is collected, these numbers will expand in dynamic functions. Organizing a starting point is
a most difficult task.

During the presentation of the national reports yesterday afternoon, the National Representatives reviewed
their contents with clarity. However, this review was from a country-by-country perspective. The text-table above
summarizes the total number of countries presenting information on the incidence of one or more of the six
species in their waters and on their beaches.

With these data, as fragile and as statistically vulnerable as they may be, we can say that we have in a
preliminary way the start to obtaining the answer to the first question raised at the Martinique Workshop — “How
many sea turtles are there and where?” | am sure that these figures will be subject to intense scrutiny in the
immediate future and will be greatly improved upon the next time we meet.

The importance of the WATS area sea turtle resource to the social and economic requirements of many of
the participating countries was clearly established in yesterday’'s presentations by the national representatives. |
do not think it is too early to ask questions two and three again — “How many turtles do we want, and how many
do we need to maintain the numbers we want?”
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4. PANEL SESSIONS

4.1 Green Turtle

41.1 Green Turtle Overview of Biology (Larry Ogren)

It has been said that the green turtle, Chelonia mydas, is the most valuable reptile in the world. For a time,
it was also the most studied. These early investigations provided understanding of the other species, as well.

Recent investigations, stimulated by a renewed interest in protection of depleted populations, have brought
attention to major differences and similarities between the other species. Also, early interest and research in the
reproductive biology of the adult female and orientation behavior of neonates are expanding to include a much
broader field of research, less parochial in coverage. However, we are still lacking information on those aspects of
the population dynamics critical to conducting intelligent conservation practices and making the proper manage-
ment decisions. Specifically, these problem areas include recruitment, age at maturity, longevity, and mortality.
Current population estimates and past trends for the green turtle in some areas of the circum-Caribbean region
are totally lacking. For other countries a considerable amount of information has been gathered over the past 30
years. In this synopsis, we will rely heavily upon the demographic information available for the Tortuguero, Costa
Rica, colony. Additional information on population characteristics can be obtained from studies of the Suriname
green turtle. This overview will primarily address those in the audience who are unfamiliar with sea turtles.

For supporting documents, the best synoptic coverage of the green turtle can be found in Hirth (1971) and
Groombridge (1982). Details on the biology of this species not covered in the overview will be covered in the
panel discussion that follows. Our primary objective is to provide an assessment of the WATS Data Base dealing
with the population estimates that have been developed in the national reports.

The green turtle is generally considered a highly migratory animal. This wide ranging travel, the routes of
which are almost totally unknown, is a characteristic of the species. Beginning with the neonates, extensive
developmental or immature movements are believed to take them to all regions within the western North Atlantic
system. The places where they are observed to remain for various periods of time are called developmental
habitats.

After attaining adulthood, the green turtle’s migratory habits become somewhat more routine. Some do
range widely, but most appear to establish regular feeding grounds and nesting beaches and periodically migrate
between them. These migrations become a permanent feature of their ecologic behavior. The distances traveled
between these two areas can be quite extensive, covering hundreds of miles. The affinity the breeding population
exhibits for nesting on a particular stretch of beach is remarkable. This is referred to as philopatry. Along this
beach, the females show a propensity to return to nest on a selected section during the extended nesting season,
and from one migratory period, two or three years later, to the next. This is called site fixity, and the two or three
year period is called the remigration interval. The female mates off the nesting beach and usually nests several
times during the season at 12-14 day intervals. The term used for this reproductive feature is called the
internesting period. These terms will probably be used throughout the panel sessions on reproductive biology that
follows this overview and have been discussed in detail by Carr, Carr and Meylan (1978). The values of these
terms, derived from tag recapture data, provide the basis for making population estimates of various nesting
aggregations.
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For the green turtle, these average values are as follows: renesting interval, 12 days; remigration interval,
2.5 years; numbers of nests per season, 2.8. A refinement to the usual method used to determine the size of the
nesting population takes into account the ratio of neophyte or first-time nesters and remigrants. It will be
discussed in detail in the panel discussion.

To continue with the synopsis, we must say the green turtle is a circumtropical species complex whose
taxonomic relationships are poorly understood. Most recognize that Chelonia mydas may well consist of many
discrete breeding units that are genetically isolated from one another. This is supported by the overwhelming data
on the philopatry of the Tortuguero, Costa Rica, population. The greatest morphological divergence of the
complex exists between the eastern Pacific “black” turtle and the rest of the mydas complex. The distinctive
“black” turtle, smaller and darker than the others, may be given full specific ranking. It will probably assume the
name Chelonia agassizii some day (Carr, 1975). However, the systematics of the complex are incomplete and
changes in the nomenclature await further study.

(Morphological features of the green turtle were illustrated by numerous slides.)

It is noted that it is the second largest species of sea turtle, attaining a weight of 225 kg or more. The
length of the carapace, on an average, is about 1 meter. Scute and scale numbers, or counts, are used to
differentiate the species. It is the only species with a single pair of large scales (prefrontals) on the head, located
between the eyes.

The female lays an average of 110 eggs per clutch. The eggs take about two months to develop. The
hatchlings emerge from the nest about two days after hatching and crawl directly to the sea. They swim rapidly
offshore on a course perpendicular to the beach. After that, they are only seen on rare occasions, swimming
along weedlines in the pelagic environment. After several months, the “lost year” period, the young turtles, now
“dinner plate” size, are found in the shallow coastal waters, feeding and migrating through a series of
geographically separate developmental habitats, changing their omnivorous feeding habit to one of herbivory as
they grow in size.

The herbivorous adults eventually establish themselves in areas of extensive turtle grass, Thalassia.
These areas usually lack suitable high energy beaches necessary for nesting. Hence, a migratory behavior
develops between feeding pastures and distant nesting beaches. Little is known about the environmental cues or
sensory organs involved that provide the requisite navigational ability to migrate successfully between these two
habitats. However, the fact remains that they do. It has been hypothesized that the neonates are imprinted on
beaches they emerge from and return to their natal beaches to breed (Carr, 1972A). Whether or not this is true
remains to be determined. The internationality of all the jurisdictional areas included within the migratory range of
the green turtle poses important problems to proposed conservation management schemes.

In the western central Atlantic, the green turtle is a depleted species. Important nesting aggregations once
occurred at Bermuda, Cuba, south Florida (Keys), and Cayman Islands. Historical records are lacking for many
areas elsewhere in the Caribbean and western North Atlantic, but almost everywhere nesting populations are
either non-existent or reduced to a few hundred. The exceptions to this, however, are the three largest nesting
assemblages remaining today. These localities are: Tortuguero, Costa Rica; Suriname; and Ayes Island,
Venezuela. Numbers of nesting females per season for these three areas average 15,000, 1,500 and 800,
respectively.
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This greatly reduced reproductive effort for the WATS region is further compromised by certain biological
constraints characteristic of the species. This has been called the consequences of herbivory (Bjorndal, 1982B).
Although the extensive pastures of turtle grass present throughout the region today would suggest an abundance
of food, the nutritional properties of this primary forage item of the green turtle are low. This results in slow growth
rates, delayed sexual maturity, and low annual reproductive effort (the modal being 2.5 years). Also, in order to
maintain existing population levels and offset high juvenile mortality, a long reproductive life is required.

References: See Appendix 6, Bibliography.
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4.1.2 Rapporteur Report of the Green Turtle Species Synopsis Panel Session

CHAIR: Karen Bjorndal, University of Florida, USA

RAPPORTEUR: Peter Bacon, University of the West Indies, Jamaica

BIOLOGIST: Larry Ogren, National Marine Fisheries Service, USA

PANEL: Eduardo Bravo, Direccion de Pesca y Vida Silvestre, Costa Rica
James Burnett-Herkes, National Representative, Bermuda
Jacques Fretey, National Representative, Guadeloupe and Martinique
John Fuller, Lord Nelson Club, Antigua
Harold Hirth, University of Utah, USA
Joe Parsons, National Representative, Cayman Islands
Peter Pritchard, Florida Audubon Society, USA

Joop Schulz, Deventer, Netherlands

The Chair introduced the panel members and outlined the topic for discussion. The Biologist gave a brief
review of the biology and ecology of Chelonia mydas, after which there was discussion, as follows:

CHAIR: Noted that the major problem in research on green turtles was estimation of population size.
The most satisfactory formula was probably:

(Number of recruits) + (Number of remigrants x
remigration interval)

PRITCHARD: Mentioned the problem of estimating populations from single or few night's nesting counts.
Formula should probably be:
(Numbers nesting that night) x (Internesting interval)
i.e., Number nesting x 14 = Nesting female population
BURNETT-HERKES: Raised the problem of population estimation for foraging turtles in an area like Bermuda

where nesting does not occur. As turtles are difficult to catch at sea, estimates are generally
poor.
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SCHULZ:

PARSONS:

BACON:

Noted that false crawls and multiple body pits might confuse nest number counts.

Noted great fluctuations year to year in numbers of nesters.

Stressed the need for highly trained persons for recognition of true nests and false body pits.
Noted that even in true nests, green turtles sometimes lay few eggs.

Reminded members of the Manual of Sea Turtle Research Techniques and requested that the
section on track and nest recognition be reviewed to aid researchers in correct interpretation of

nesting data.

Suggested that tags in present use were inadequate and that tag loss remained a major
restraint in accurate population estimation.

Agreed and reported 20% tag loss at Tortuguero.

Noted that within-season tag loss had been recorded in Suriname (see Mrosovsky comment
below).

Raised subject of clutch size and noted that if larger, more experienced breeders have larger
clutch size, this had implications for management.

BURNETT-HERKES: Confirmed slow growth rates of C. mydas in the Caribbean.

FULLER:

SCHULZ:

Reminded the panel that most Caribbean populations of green turtle are small and this must
be borne in mind for management.

Reminded members of other tagging methods such as living tags (to be discussed in the
Research Section). In reply to a question from Pritchard, confirmed that big turtles are not
necessarily older and that growth slows at maturity as energy is channeled into reproduction.

Did not believe that larger turtles, or populations with larger turtles, necessarily lay more eggs.
He confirmed that turtles grow little after maturity.

BURNETT-HERKES: Underlined the lack of knowledge about Tortuguero turtle foraging areas and also where

OGREN:

SCHULZ:

OGREN:

FULLER:

immature foragers might go to nest later on.

Agreed that knowledge was sparse, except for Tortuguero and for foraging at Ascension and
in Suriname.

Showed a diagram of Suriname green turtles going to forage in Brazil. Their migration was
counter-current and there is the possibility that their hatchlings are transported in the opposite
direction or utilize rich Guianas estuaries as developmental habitat.

Noted that there is much direct observational data on juvenile foraging areas.

Reported juvenile green turtles in waters of Antigua, Barbuda and north of Guadeloupe.
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BURNETT-HERKES: Suggested that sub-adults may mix in the eastern Caribbean. A study of this would be feas-
ible in the smaller islands as it is low technology, low manpower work; but this project would
require funding support.

FRETEY: Reported that some female green turtles foraging in Brazil may remain for two to three years
before returning to nest, or it is possible that they migrate further out to sea.

SCHULZ: Did not believe that hatchling green turtles in Suriname went north with currents. Noted that
plate-sized juveniles are recorded from Brazil.

PRITCHARD: Pointed out that this international nature of sea turtle populations had important implications
for management. He noted that this was important because a breeding turtle may shift its
breeding site from one jurisdiction to another. These shared turtle stocks were the subject of

WATS.

SCHULZ: Deplored the lack of cooperation shown by Brazil, particularly with Suriname, in managing the
turtles.

OGREN: Pointed out that nesting beaches are important, but so are foraging areas (actual, historical,

or potential). Suitable nestingareas were associated with current systems in the oceanic
habitat, so these were essential in making a nesting beach “suitable,” e.g., the Tortuguero
stretch of the long Costa Rican coastline.

BURNETT-HERKES: Asked if there was a good method of sexing immatures.

OGREN: Replied that NMFS was still working on this problem.

The Chair opened the discussion to National Representatives and other participants at this point.

CINTRON: (National Representative of Puerto Rico) - Asked whether the percentage of turtles not seen
again after nesting might be poor navigators or turtles nesting elsewhere.

CHAIR: Disputed this on evidence for Tortuguero as no Tortuguero nester had ever been recorded on
another beach.

PRITCHARD: Pointed out that this may be an artifact as only the northern section of Tortuguero is patrolled
regularly. The Chair agreed that this was possible. He (Pritchard) noted also that sea turtle
lines are ancient, but beaches are ephemeral, so some mechanism must allow colonization of
new beaches.

BURNETT-HERKES: Reported close site fixity of Bermuda turtles, sometimes for seven years. The average dis-
tance between recaptures being 1.5 km and greatest distance, 4 km.

HUNTE: (National Representative of Barbados) - Suggested that food is readily available for green
turtles, so food is not a limiting factor in breeding.
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PRITCHARD:

PRITCHARD:

HIRTH:

DAMMANN:

MROSOVSKY:

WITHAM:

Agreed, but suggested they were nutrient limited rather than food limited. She considered that
exploitation was the most important limiting factor at present.

Stated that it was normal for a turtle not to breed each year, as the large egg production and
migrations made great physiological demands.

Asked whether if exploitation was stopped, the rate of recovery would be slow.
Agreed that a long time was needed for recovery, so conservation efforts must be long-term.
Suggested that recovery would be quicker where adults had been exploited rather than eggs.

Cautioned that variation in biology might mean that factors other than exploitation were con-
trolling population size.

Questioned whether there was evidence for sperm storage in female green turtles.

(University of Toronto) - Reported that a 15% tag loss was recorded in Suriname in a single
month survey. He suggested that a population-estimation formula for green turtles on a
“number per night” basis could be calculated from the Suriname data.

(Florida Department of Natural Resources, USA) — Asked whether site-fixed foragers might not
be at a nutritional disadvantage. Also queried how many beaches were as well surveyed as
Tortuguero in order to suggest statements about the site fixity of Tortuguero green turtles.

The Chair opened discussion on the WATS Data Base for Chelonia mydas.

BOULON:

(National Representative of Virgin Islands) - Corrected the figure on Table 5 for C. mydas in
U.S. Virgin Islands to read > 280.
This was added to the Summary of Numerical Data on Table | also.

(Harvard University, USA) — Suggested that confidence limits should be put on Data Base
numbers.

Suggested that the Data Base should include a code for the method of arriving at population
estimates.

There being no further comments, corrections, or additions to the Chelonia mydas data sheets, they were
accepted for the WATS Data Base.

Critical Problem Areas:

The problem areas identified were:

1)
(2)

Need for accurate formulae for estimating population size.

The inadequacy of the WATS Data Base.
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Suggestions for Future Actions:

(1) Research should be continued throughout the region to improve the WATS Data Base.
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4.1.3 Audience Response

Comment by Students of Universidad Nacional (Heredia, Costa Rica):

The green turtle, Chelonia mydas shows a three-year cycle. What scientific explanation is there for the
relationship between length, weight, sexual maturity, and this period of ovulation?

Response:

Insufficient information is available to answer at this point.

Comment by L. D. Brongersma:

Movement of juveniles with the currents. There are no sightings of turtles in the southern westward
current of the gyre.

Response:

None.
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4.2 Loggerhead Turtle

4.2.1 Overview of the Biology of the Loggerhead Turtle, Caretta caretta L., in the Western
Atlantic Ocean (Llewellyn M. Ehrhart)

Deraniyagala’s (1939) morphologically thorough account of the Indo-Pacific loggerhead, Caretta caretta
gigas, has been followed by other useful synopses, including those of Carr (1952), Ernst and Barbour (1972),
Pritchard (1979), and Groombridge (1982).

The loggerhead is a relatively large marine turtle whose ecologic strategy involves neritic residence
(Hendrickson, 1980) and a diet of molluscs, crustaceans, sea urchins, sponges, Scyphomedusae, Salpae, squids,
syngnathid fishes, horseshoe crabs, and basket stars (Brongersma, 1972; Mortimer, 1982).

All western Atlantic loggerheads are assigned to the subspecies C. caretta. The species generally shows
less genetic variability than green turtles (Smith et al., 1977), and perhaps other kinds of sea turtles, and there is
little evidence of race formation. However, Stoneburner (1980a, 1980b) has found morphologic and other differ-
ences between populations in South Carolina and Florida, and certain differences in life history patterns among
populations along the southeastern U.S. coast may promote some degree of reproductive isolation.

The Cheloniidae in which Caretta is placed with Lepidochelys, Eretmochelys, and Chelonia, appears to be
a good, natural group. Modern sea turtles as a group (including the seemingly aberrant leatherback,
Dermochelys) show considerable phylogenetic cohesion (Ackman et al., 1971; Frair, 1964, 1972; Zug, 1966).
Caretta is placed with Lepidochelys in the subfamily (tribe) Carettini by Carr (1942) and Zangerl (1958). The
guestion of the placement of Eretmochelys in that subfamily or with Chelonia in the subfamily Chelonini continues
to be debated (Hendrickson, 1980; Pritchard, 1979).

The loggerhead is a large, reddish-brown and yellow turtle with a disproportionately large head. In addition
to general coloration, it is distinguishable from other sea turtles on the basis of the following characteristics:

() Presence of horny scutes on a thick bony shell;

(2) Presence of five costal scutes, the most anterior in contact with the nuchal;

3) Two pairs of prefrontal scales, often with one or more supernumerary scales between them;

(4) Lack of a serrate margin on the lower tomium;

(5) Presence of three inframarginal scutes, lacking pores associated with Rathke’s glands, on each
side;

(6) A group of variously-shaped inframandibular scales posterior to the tomium of the lower jaw;
and

@) Eyes (orbits) that are intermediate in size between those of Eretmochelys and Lepidochelys.

87



The mean weight of 803 adult female loggerheads from central Florida was 116 kg (255 Ibs.); the range
was 70.2 kg (154 Ibs.) to 187 kg (412 Ibs.). For comparison, 15 adult female green turtles averaged 136.2 kg (300
Ibs.), which is 17% heavier than the loggerheads. Mean straight-line carapace length for a representative group
of adult females (from Florida) was 92.2 cm; over-curvature carapace length mean was 99 cm.

The breeding range of Caretta caretta is often described as “anti-tropical ,” in reference to the fact that the
majority of nesting occurs north of the Tropic of Cancer or south of the Tropic of Capricorn. Major nesting areas
are in South Carolina and Georgia, on the Florida east coast (especially from Volusia County to Palm Beach
County), at Cape Sable in Florida, and on the northeastern coast of the Yucatan and Quintana Roo, Mexico
(Sternberg, 1981; Bacon, 1981; Carr et al., 1982). Significant nesting also occurs in Tabasco-Campeche in
Mexico; on the Inaguas, Andros and Abaco in the Bahamas; near Rio Buritaca in Colombia; and perhaps on a
number of Cuban beaches. The nesting range of the loggerhead exhibits a curious discontinuity on the eastern
and western rims of the Caribbean.

Carr, Carr, and Meylan’s (1978) model of green turtle ecologic geography is used here as a guide to
loggerhead life history. To the best of our knowledge, males migrate with the females to the waters off the nesting
beaches, where mating takes place. Mating begins somewhat more than a month before nesting. Copulating pairs
are seen frequently off the coast of southeastern U.S. in April and May, but rarely or never in June, July, or
August. There is a question about the temporal relationship of copulation, fertilization and egg laying. For
loggerheads the most parsimonious explanation seems to be that, for an individual female, one or more matings
take place prior to the onset of nesting, that additional inseminations are unnecessary for the fertilization of one
season’s ova (which may comprise one to eight or nine clutches), and that the males return to the foraging areas
about the time that nesting begins.

During nesting emergences, female loggerheads use an alternating sequence of footfalls, fashion shallow
body pits, and dig with a rigidly stereotyped action of the hind flippers (Carr, 1982). They spread the hind flippers
postero-laterally and gently raise their medial edges as eggs are extruded. They cover the eggs with alternating
movements of the hind limbs and then obliterate the nest site by hurling sand over it with the front flippers.

There is considerable variation in egg number among clutches (the range is about 60 to 170), but little year
to year variability in means. Mean clutch size varies from about 100 to 126 throughout the region. The eggs vary
considerably in weight and size, but there is little annual variability in mean weight (ca. 41 g) and mean minimum
diameter (ca. 42 nm). The same is true for hatchlings, which weigh 20 g, on the average.

Nearly all of the population estimates that we have are based on numbers of nesting females. Unfor-
tunately, estimating the numbers of even these fairly accessible animals is fraught with problems. One needs
accurate assessments of the mean number of nests per female per season (generally thought to be about 2.5 for
Caretta) mean multiannual remigration intervals (also thought to be about 2.5 for Caretta) and natural sex ratios,
in order to make reliable estimates of adult populations. The estimates we have include: 400 females per year at
Santa Marta, Colombia (Kaufman, 1975); 500 per year at Quintana Roo, Mexico (Marquez, 1976); 1300-1800
“laying females” in the St. Andrew Sound area of Georgia (Richardson and Richardson, 1978), and 41,500 adults
in the southeastern U.S. (Carr and Carr, 1977). Several investigators are currently employing pelagic aerial
survey techniques to make population estimates that include immature turtles.

Loggerhead turtles may spend much of the so-called “lost year” as members of the sargassum raft com-
munity (Caldwell, 1968; Smith, 1968; Carr and Meylan, 1980). | regard the post-hatchling stage(s) of loggerhead
life history as being even more enigmatic than that of Chelonia because, although relatively small green turtles
(“dinner plates”) are regular components of populations on coastal marine grass pastures, logger-heads smaller
than 45-50 cm or 20 kg are virtually unknown among populations that are otherwise composed of immature
animals. A 45-50 cm turtle is a relatively large animal, and it seems to me that if they are remaining in the
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sargassum community until they reach that size, we would be able to observe them there. | don't believe that we
have such observations, but I'm hopeful that information brought to light at this Symposium will begin to solve that
puzzle.

Developmental and adult foraging habitats for western Atlantic loggerheads are mapped. Although it
seems clear that there is a marked separation of habitats by life history stage for loggerheads of the Florida
Atlantic seaboard, this may not be typical of western Atlantic populations in general. Also, the tendency seen in
Florida loggerheads for a clear geographic separation of nesting beaches and adult foraging grounds may not be
typical of loggerheads throughout the region. | would suppose that many of the participants in this symposium
have good information to contribute to this, and that data from the national reports will also be invaluable in
shedding light on the ecologic geography of Caretta caretta in the western Atlantic.

References

() Deraniyagala, P. E. P. 1939. Tetrapod Reptiles of Ceylon. Colombo Museum Publications.

(2) Other references: See Appendix 6, Bibliography.
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4.2.2

CHAIR:

RAPPORTEUR:

BIOLOGIST:

PANEL:

Rapporteur Report of the Loggerhead Species Synopsis Panel Session

Cohn Higgs, Bahamas

Herman E. Kumpf, USA

Llewellyn Ehrhart, University of Central Florida, USA

Wendell Clarke, National Representative, The Bahamas

John Fletemeyer, Biologist, USA

William Gordon, National Representative, USA

Sally Hopkins, South Carolina Wildlife and Marine Resources Department, USA
Sixto Inchaustegui, National Representative, Dominican Republic
Cohn Limpus, Queensland Turtle Research, Australia

Mirna Marin, National Representative, Honduras

Kerwyn Morris, National Representative, St. Vincent

Joseph Powers, Southeast Fisheries Center, USA

James Richardson, University of Georgia, USA

Ross Witham, Florida Department of Natural Resources, USA

The Chair opened with an outline of the session and a charge to the panel. The order of the session was

as follows:
)
)
®3)
(4)
(®)
(6)

Overview biological synopsis by Dr. Llewellyn M. Ehrhart, United States.

Critique of the biological synopsis by the panel.

Assessment of the WATS Data Base.

Identification of critical problem areas in the Data Base as well as population trends.
Listing, in order of priority, of potential directions for future action.

Commentary by National Representatives dealing with the synopsis and Data Base.
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The biological overview synopsis presented a background of biological information covering taxonomy,
identification, reproduction, distribution, life history features, population estimates, and general ecology. Excellent
graphic material accompanied the verbal presentation. The text of this species synopsis is attached at 4.2.1.

The critique of the biological overview synopsis produced pertinent additions to the data base, insight into
research techniques, as well as further information needs.

LIMPUS:

RICHARDSON:

HOPKINS:

POWERS:

HOPKINS:

WITHAM:

INCHAUSTEGUI:

<
>
X
z

Q
I
>
Py

Offered the observation that one should expect and accept differences within the population as
animals adapt their activities to particular situations.

Commented on the two behavioral groupings of turtles he has studied in Georgia, USA, where
nesting of one segment was five times versus once a year. Richardson further pointed out that
it is deceptively simple to state one number for a population estimate and that new estimates
will continue to be produced as research continues.

Reported that the original estimates of nesting females per annum in 1973, for the state of
South Carolina, are similar to those estimates produced for the draft southeastern United
States Turtle Recovery Plan, 1982.

Discussed aerial surveys and gave insight regarding the methodology of block sampling for
pelagic surveys and the necessity for ground truth corroboration for nesting beach aerial
surveys. He further pointed out that such aerial surveys are measuring only a segment of the
population, but are vital for providing elements for a population model.

Stressed the importance of assessing nest success, not just nesting occurrence. Because of
subsequent predation and erosion of the beach, hatching success varies greatly. This
comment was endorsed by Lew Ehrhart.

Offered the observation that it appears that when there is land development in the vicinity of
beaches there is little predation, but where there is little development the natural predation
appears higher.

Polled the representatives on the panel for their specific remarks pertaining to the loggerhead
turtle situation in their countries.

Remarked that there was no confirmed loggerhead nesting in his country and that the
estimates of loggerheads on the eastern and southwestern coasts were made by fishermen in
interviews.

Listed a number of concerns dealing primarily with artificial incubation, determination of sexes
and stated that inventories were difficult.

Posed the question as to why the Bahamas had such large numbers of foraging turtles and
little, if any, nesting. He wondered if those loggerheads foraging in the Bahamas nest in Cuba
and if there were tag returns from the large expanse of islands in the southern Bahamas island
chain.
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EHRHART:

Speculated that none of his tag returns were from the southern Bahamas because of the lack
of fishermen to observe and capture turtles.

The panel then briefly discussed turtle tagging and the tags utilized.

LIMPUS:

GORDON:

MORRIS:

Stressed the need to survey isolated islands and that tagging should be carried out on sub—
adults, i.e., less than breeding size, as part of a long—range program.

Questioned whether tags and tagging protocol needed improvement in order to be useful in
obtaining information for developing appropriate regional management measures.

Questioned the statement that only foraging but no nesting took place in the Antilles when the
WATS overview synopsis reported nesting in Grenada and St. Lucia.

The panel next took up the validation of the WATS Data Base. No additions, corrections or deletions were
made regarding the loggerhead data on nesting data, estimates on number of nests, population sizes and

historical trends.

Several recommendations or reservations on the use of the Data Base were made by the panel.

RICHARDSON:

LIMPUS:

HOPKINS:

POWERS:

GORDON:

CINTRON:

JOSEPH:

FLETEMEYER:

Cautioned against the direct correlation of nesting females to hatchlings and juveniles foraging
off nesting beaches.

Noted that the several nodal points of high populations in the southeastern United States
should perhaps not be lumped just because they are in one country. These population nodes
should be kept separate if they do indeed form natural separate groupings.

Pointed out the dramatic drop in numbers of nests from Cape Canaveral, middle east coast of
the state of Florida and the rest of the state.

Emphasized the need to know what stocks there are, i.e., loggerhead stock identification.

Utilized the analogy of the Pacific salmon and the use of magnetic tags to monitor and delimit
the stock that originated in one country and then dispersed into the open ocean.

Pointed out that one stock identification method should not be mutually exclusive (biochemical
or mechanical tagging) and that for certain countries mechanical tagging is easier even though
an educational program on tagging may be necessary.

Expressed his opinion that tag returns will be low from areas where possession of any turtle
species is illegal.

Asked if current patterns could be responsible for the distribution of foraging loggerheads at
the northern and southern extremes of the Pan-Caribbean region.

Said that his studies of hatchlings and one-year olds indicated that current was a determining
factor.
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RICHARDSON:  Stated that young turtles like to stay inshore in shallow waters.

BURNETT- HERKES: Raised the generic question of what information should be included in the next version of
the WATS national reports. He felt that the field biologist should be the key individual to
assess the type of information and make recommendations to the national organizational
entity for transmittal to the WATS Steering Committee.

Critical problem areas and future actions were discussed and are summarized in the attached table
(Table 1).

Priority Needs:

(1) Data on whole life cycle with emphasis on early life stages (hatchlings, juveniles and immature
animals).

(2) Improve distribution of information.

3) Develop and test stock identification methodology.

4) Implement new effective management measures.

(5) Increase efforts towards public information and education.
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Table 1: Critical problem areas and future actions as determined for the loggerhead turtle (Species Synopsis Panel Session, WATS).

Critical Problem Areas Future Actions

1. Reduction of habitat 1. Conduct research
- Available nesting habit is being reduced - Determine optimum habitats
- Reduction in forage areas - Document "nest success"

- Continue aerial, beach surveys for data base
development

- Improve and implement tag and tagging
protocol

- Evaluate stock identification methods

2. Continued incidental catch of turtles 2. Development and implement new turtles management methods
- Indiscriminant harvesting technologies

3. Inadequate data base for conservation and management 3. Modify and strengthen national report requirements and format
- Specific stock identification lacking
- Distribution information spotty
- National report data missing
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4.2.3 Audience Response

Comment by N. Rouse:

Loggerhead migration on Palm Beach reefs with special reference to 1981 was described using slides of
graphs. There appeared to be more males than females compared with the past 10-20 years.
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4.3 Kemp’s Ridley Turtle

4.3.1 Kemp’'s Ridley Turtle Overview of Biology (René Marquez)

The biology, distribution, and present situation of the Kemp’s ridley turtle (Lepidochelys kempi) presents
special characteristics that have forced a definition of research, administration, and conservation techniques that
are very different from those applied to the other species of sea turtles. Some of the more significant peculiarities
of this species are, for example, the apparent existence of only one reproducing population, only one important
nesting beach (Rancho Nuevo), a virtual confinement of all the population within the Gulf of Mexico, diurnal nest-
ing, and feeding based mainly on crustaceans, especially shrimp. These peculiarities force us to define a series of
research techniques that cannot be easily applied to other species; for example, every year, the total number of
females that nest in Rancho Nuevo is evaluated by means of the direct counting of turtles and nests, and by tag-
ging and recapture during the reproductive season; likewise, the total number of eggs laid and the hatchlings that
reach the sea are known.

Almost all the existing female population reproduces from April to August on one beach, that is, a coastal
strip 27 km long, from Barra del Tordo to the north.

The story of the discovery of this colony and its nesting beach has been repeated many times and it
reflects the result of an irrational exploitation of a resource in all possible ways and in all phases of its biological
development, from egg to adult. This occurs in all the distribution area from Florida to Campeche and includes the
nesting beach in Rancho Nuevo, where before 1965, almost all of the eggs produced in each nesting season
were extracted.

It was in 1963, through a documentary film made in 1947, that there were “arribadas” of up to 40,000
turtles. But 20 years later, when the Mexican government installed the first protection camp (1966), these
“arribadas” only reached 2,000 turtles. Five years later this decline continued and the largest “arribadas” barely
reached 250 turtles. This situation has apparently been stabilized for more than 10 years. From 1966 on, when
the first camp was established, research and protection have continued to the present day without interruption,
each year an average of 21,000 hatchlings are released. Beginning in 1978, through a non-official agreement
between the Secretariat of Fishing of Mexico and the Fish and Wildlife Service of the United States of America,
protection efforts have been intensified, doubling the number of hatchlings released in the sea (an average of
53,000). Of these hatchlings, 2.8% have been used in an experiment to establish a new nesting area in Isla
Padre, Texas, using the theories of imprinting and headstarting, through hatcheries during 9 to 12 months and the
subsequent liberation of these small turtles in different parts of the Gulf of Mexico.

The future of this species is still uncertain, in spite of the efforts undertaken during the last 17 years. This is
due mainly to the incidental capture that occurs during shrimp trawling on the coasts of the Gulf of Mexico. This
capture is difficult to avoid during traditional shrimp fishing, since this turtle is frequently found feeding on these
and other crustaceans.

For this reason a device should be placed on the net during trawling that will permit the turtles to leave the
net and thus avoid being drowned. This mechanism is being experimented on by the shrimp fleet in northeast and
northwest parts of the Gulf of Mexico (NOAA, 1981). Hopefully, it will be used in all the Gulf, at least during sea
turtles’ nesting months, as well as in specific areas where the existence of the species is known.
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Analysis of the Present Situation (Rancho Nuevo)

Since 1966, when the protection of and research on this resource began, each year other activities have
been developed, such as the tagging of adult females, the transfer of nests to incubation corrals, and the freeing
of hatchlings. Before 1965, the eggs on the beach were almost all poached. Recruitment was reduced almost to
zero during at least a decade. This implies that when work began we found an aged population doomed to
extinction. From that moment on, several thousand hatchlings were produced per year (an average of 21,000),
but the population continued to decrease because the growth rate of this species is slow.

Apparently, conditions stabilized in the mid 1970’s and from then on, few changes have occurred. The
level is low, around 800 females per season, and this represents a decrease in the population of reproducing
females of roughly 98% in less than 25 years.

From 1978 on, conservation efforts increased with the contribution of equipment and personnel from the
United States (from the Fish and Wildlife Service). In this way the number of protected hatchlings doubled (an
average of 53,000), which makes it possible to expect positive results in a few years time.

From the beginning of the camps, egg poaching in Rancho Nuevo beach has definitely been reduced to a
minimum. Each season only 8% of the nests are lost through poaching. Natural mortality of the nests on this
beach increases due to meteorological phenomena, one of which is extremely high tides that produce flooding of
the nesting strip or a high degree of erosion that eliminates the sandy zone. Barriers, high enough to impede the
arrival of turtles during the nesting season, are also formed. Problems are also caused by storms and hurricanes
that flood nests for several days, drowning the eggs in the incubation corrals. These causes and the depredation
or infestation by ants, fungus or bacteria, produce a survival rate between 50 and 70% at the end of the
incubation period. Thus, at the present time, between 50,000 and 60,000 hatchlings are released each year (see
Table 1, column Hr.?).

Considering this recruiting through a cohort analysis (Marquez et al., 1981), the results of which are also
presented in Table 1, and following the method that the same study explains, we find that the population could
improve with the tendency observed graphically in Figure 1. Here, recruitment is clearly positive and is defined by
the slope R =0.170.

If pressure due to the incidental capture by the shrimp fleet on the turtle population would decrease
markedly, the population would present more obvious signs of recovery.

! Editors’ note (2009): Table 1 could not be located.
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On the other hand, a few small arrivals have been observed outside the Rancho Nuevo area (Marquez and
Villalobos, in preparation). These could be a big help to the population’s recovery, if more protection is given
through the of a camp in the area of Tecolutla, Veracruz.

As a result of the studies begun in 1978 between the Fish and Wildlife service of the United States and the
Secretariat of Fishing of Mexico, 6-month to 11-month old Kemp’s ridley turtles have been released in several
parts of the Gulf of Mexico. The numbers are indicated in Table 2 (Mexus-Golfo, 1982).

Table 2: Kemp’s ridley turtles released in the Gulf of Mexico after six to 11 months of
headstarting in the NMFS Laboratory in Galveston, Texas.

Date Number
Born Released Released Retained
1978 1979 2008 45
1979 1980 1439 166
1980 1981 1728 0
1981 1982 1521 126
1982 1983 1324 25

Turtles that were retained have been kept in order to try to form a breeding population in different areas
aimed at strengthening natural recruitment. This work is done mainly in the Miami Seaquarium and in the turtle
farm on Grand Cayman Island. Some of these animals are now five years old and show secondary sexual
characteristics; it is possible to expect that they will soon begin to reproduce.

Conclusions

In accordance with what has been presented, the Kemp’s ridley population is unbalanced, although it
shows a possibility of improvement if the present protection program continues. Diagnosis at this moment in-
dicates undoubtedly that the species is IN DANGER OF EXTINCTION.

References
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4.3.2

CHAIR:

RAPPORTEUR:

BIOLOGIST:

PANEL:

MARQUEZ:

WOOQODY:

Rapporteur Report of the Kemp’s Ridley Turtle Species Synopsis Panel Session

Jorge Carranza-Frazer, Instituto Nacional de Pesca, Mexico
Horace Walters, Steering Committee, WATS

René Marquez, Technical Team, WATS

David Bowman, Department of the Interior, USA

Patrick Burchfield, Gladys Porter Zoo, Texas, USA

William Gordon, National Representative, USA

Roderick Mast, National Marine Fisheries Service, USA
Edith Polanco, National Representative, Mexico

Jack Woody, Fish and Wildlife Service, USA

The session commenced with the Chairman formally introducing Dr. René Marquez, the
biologist who was to present the biological synopsis on the Kemp's ridley, as well as the other
members of the panel. Dr. Marquez, in presenting the synopsis, was quite thorough and was
assisted with a series of slides. Upon conclusion, the Chairman commented on the fact that
Kemp'’s ridley has been protected for the last 16 years through a number of measures either
directly imposed or incidentally as a result of particular condition. However, the population had
remained stable, although it could have been expected that it should be increasing. In this
context, the Chairman encouraged panel members to consider and discuss the work being
undertaken by Marquez with specific regard to the major nesting sites and associated
problems, the number of eggs, turtles, and measures to conserve the species.

Indicated that the number of hatchlings freed each year has been increasing. He also went on
to cite the number of adult turtles which were available after seven years of freeing these
hatchlings. Marquez indicated that if the mortality rate did not change and the conditions
remained stable, the population obviously should increase. It was concluded, therefore, that
there had been a stabilization of the population over the past 10 years.

Explained the work undertaken through an agreement between the United States and Mexico.
This program allowed NMFS to import 2,000 eggs per annum to the U.S. for experiment. He
pointed out that this was not a management tool. This experiment was intended to establish
another population on the Texas Gulf coast. To do this, sand was brought to Mexico in
styrofoam boxes in which collected eggs would be placed and flown to the U.S. Upon the
completion of the hatching process, they were flown to Galveston where they were tagged and
kept for one year before release. In so doing, this imprinting process was intended to
encourage mature turtles to return. This program will continue at least for another four years to
complete the 10 years duration.
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MARQUEZ:

Indicated that even though the program did not immediately produce good results, the
exercise could have implications for other species. It was Marquez'’s view that this species had
special characteristics and probably the results of this experiment could not be applied
indiscriminately to other species, however, since this work involved only one population and
may have unigue genetic problems related to its behavior and habits.

Pointed out that the Gulf of Mexico provided two foraging areas for this species. Some of the
population went north and some south. This information had been obtained from tags and was
considered accurate. Work on migration routes had also been conducted with remote sensing
and tagging. The migration routes and feeding areas are important in the Kemp’s fishery. It is
concluded, therefore, that since Kemp’s feeds on crustacea and shrimp, capture of this
species could be very high by shrimpers; but somehow this turtle has been able to avoid
extinction and has remained stable. Information on capture, however, has been difficult to
collect since capture is forbidden. Snapper and spear fishermen as well as divers have an
impact on the fishery and their catches are hard to quantify. A special net with an excluder
device has been developed in the U.S. which helps reduce the capture of this species.
Information on the corrals was presented and their difference from individual nests was
identified. This work tended to limit high predation and the possibility of flooding and gave
balanced temperature. Hatcheries provided more secure incubation.

Problems associated with the species were identified as follows:

(1) the shortage of money to undertake additional work;

(2) the avoidance of capture by shrimp trawlers;

(3) the dissemination of information, especially to people who live on beaches with limited
access to them; and

(4) finding pathways of migration to identify timing and movement, to help reduce mortality of
the species.
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4.3.3 Audience Response Session

Comment by J. Frazier:

Dr. Carranza raised two important questions: Why has the Kemp’s population not increased and what are
the problems on the feeding grounds? In discussion, pressures on this species, predation and take, either inci-
dental or purposeful, have been mentioned. Yet, the two foci of foraging are subject to intense environmental
perturbations. First, the Mississippi drains a massive area that:

(a) has been subjected for decades to pesticides and herbicides, and
(b) has great human activity where toxic wastes are common.

Secondly, the Bahia de Campeche has been the site of large and repeated oil pollution. Is it not possible
that massive environmental perturbation concentrated in the only two foraging areas is related to the status of the

population?

Response:

Yes, but this is a conclusion from unorganized data. The potential problem is recognized.

Comment by D. Owens:

In the mid-1960’s, Mexican scientists walked the beach at Rancho Nuevo. In the early 1970’s,
Hendrickson provided a jeep. In the late 1970’s, the U.S. Fish and Wildlife Service provided the much more
efficient three-wheel motorcycles. In the early 1980's, Florida Audubon provided an airplane. In the 1960's a few
scientists lived in a tent. Now there is a small village of scientists.

Considering this increase in observational technology, as well as the intensification of effort involved, how
can we believe that actual nesting numbers are on the rise?

This is a question for Rene Marquez, Dr. Schulz, Florida turtle tagging programs and others who tag.

Response by R. Marquez:

From a movie made in 1947, it was estimated that 40,000 turtles were nesting. The population decreased
to maybe 1,000, then 400 nesting females. But when protection started some 20 years ago, the population
stabilized and then the population began experiencing a recruitment of about 5% each year to the nesting
population.

Comment by C. R. Shoop:

Since most Kemp's ridley strandings in the U.S. are along the Atlantic coast, does the panel actually
believe all of these animals are waifs? The number of juveniles along the eastern U.S. is substantial, almost all
are very healthy, and the observations have been made every year. Surely, some emphasis in research on these
eastern U.S. animals is in order.
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Response:

The panel does not have data to reach conclusions on the question of Kemp's ridleys on the Atlantic coast.
Are they or are they not “waifs?” Research is in order.
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4.4 Olive Ridley Turtle

4.4.1 Overview of Biological Data on the Olive Ridley (Joop Schulz)

As the Chairman already indicated, | shall limit myself to the basic essentials of the olive ridley biology.
This means | shall not touch the taxonomy and nomenclature. There is no need to go into detailed description of
the morphology. Suffice to say that the olive ridley is the smallest of the sea turtles and seldom weighs more than
50 kg. The average weight of nesting females in Suriname is 36 kg. The carapace is almost round in outline; 500
females measured in Suriname had an average length of 68.5 cm (63-75 cm) and an average width of 60 cm (53-
66 cm).

The olive ridley can be distinguished from the green turtle and the hawksbill by the usually higher and
asymmetrical number of costals (for detailed account of shell characteristics see Pritchard, 1969; Hill, 1971). The
olive ridley can be distinguished from the loggerhead by having two pairs of prefrontals and the inframarginal
pores (secretory glands which possibly aid in sex or species recognition).

The young are easy to distinguish from those of the green turtle by having two pairs of prefrontals, the
greater number of costals and by the presence of strong dorsal keels on all vertebrals and costals.

Distribution

The olive ridley has a wide distribution in the tropical oceans of the world and it is probably the most
numerous sea turtle. However, next to Kemp’s ridley, it is the rarest species in the western Atlantic region. This
surprisingly contrasts with the impressive numbers of ridleys that occur just on the other side of Central America,
along the Pacific coast.

It is a very sporadic wanderer in the extreme eastern Caribbean. A few have been reportedly sighted and
caught in the waters around Grand Cayman, the Bahamas and Barbados. Very occasional nesting has been
reported on beaches in Honduras, Cuba, Jamaica, Trinidad, and Turks and Caicos. (The last mentioned sighting
appears somewhat doubtful since it does not fit the pattern of the nesting strategy of the olive ridley which nests
almost exclusively on mainland coasts and not on oceanic islands.)

Based on the data available, | believe we can safely state that in our region the olive ridley is most
common in the waters off the South American coast from eastern Venezuela (Isla Margarita) to French Guiana,
with stragglers as far as Natal in Brazil.

The vast majority of these ridleys used to converge up to the 1960’s on a 400 m long stretch of beach in
Suriname, called Eilanti. There they arrived during the season (May-July) in three waves (the so-called
“arribadas” about which | will make some comments later on). On other beaches in Suriname and neighboring
Guyana and French Guiana, ridleys came ashore in small clusters or individually. However, the picture changed
dramatically a few years after the discovery of the beach. In 1973, there was only one small arribada, a dim
reflection of the nesting waves in previous years. This is more disquieting because of complete protection of nests
established in 1967.

The dramatic drop in numbers nesting on Eilanti was only partially compensated for by an increase in

numbers nesting on the French Guiana beaches. | will not speculate on the causes of this decline in numbers
(beach erosion, incidental catch by shrimping vessels, etc.).
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I am almost certain that no nesting whatsoever takes place between French Guiana and the state of Bahia
in Brazil. Farther south we have definite reports about olive ridleys nesting in Bahia and Sergipe.

Reproduction

| have not been able to get information on courtship and mating, or whether it occurs just off the nesting
beaches, as happens with the green turtle. Marquez and co-authors in their 1976 synopsis give data on sex-
ratios for the Pacific coast populations.

What determines the locations of nesting beaches is unknown. The olive ridleys nesting in the Guianas
outside the main nesting beach, Eilanti, appear to be very plastic in their beach preferences.

| have now come to a behavioral trait peculiar to the genus Lepidochelys, which in Pritchard’s words
constitutes perhaps the most spectacular manifestation in reptile life. The fantastic reproductive aggregations
known as arribadas or arribazones. Throughout most of its range the olive ridley is a diffuse individual nester, but
there are at least 14 places in the world where large aggregations have been seen nesting (most of these places
were discovered during the last decade). This strategy of synchronous nesting makes the olive ridley a tempting
target for animal predators, poachers, and exploitation.

We could endlessly philosophize over the survival merits of arribadas. For instance, it could be satiation of
predators by, to use Mrosovsky's words, “putting all the eggs in one basket, but making it so heavy that the
thieves cannot carry it away — or not all of it.” Of course, this strategy also has its weaknesses, as for instance,
the considerable mortality in nests caused by females digging up each other’s nests. Numbers can more easily
fall below a critical level so that the population cannot sustain itself. For more on this subject | refer to
Mrosovsky's recently published book “Conserving Sea Turtles.”

Behavior on the beach is, in general, similar to that of other species, but ridleys show a peculiar stereo-
typed process after covering the eggs; the female compresses the sand over the finished nest by rocking laterally
and slapping the sand with alternate sides of the plastron (the other turtles are perhaps too heavy to do this).

In the Guianas, olive ridleys come ashore exclusively during dark. The nest pit, of course, is shallower than
that of the other turtles (often less than 30 cm), which makes the eggs more vulnerable to predation by ghost
crabs.

On Suriname beaches where ghost- crabs abound, crab damage is very severe. Eilanti has practically no
ghost crabs, which easily leads to the assumption that because of this the beach was chosen for arribadas. The
small olive ridley lays the smallest (and tastiest!) eggs. Average clutch size is some 116 (35-156) (Marquez
reports average clutch size of 95).

Incubation time in Suriname is 46-62 days, varying considerably during the season (I published detailed
data in 1975). Hatching success (i.e., the average emergence of the young) is 60% on Eilanti, but much lower on
the other beaches with ghost-crabs.

The number of times a female nests per season has not been definitely defined. From the number of
arribadas it could be concluded to be three. This is not true. We estimate that on Eilanti the majority of ridleys nest
only once with an average of 1.4 nests per female per season, with an inter-nesting cycle of 14 or 28 days. This is
based on recordings of tagged animals.
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For the Pacific coast it was determined that a female lays at least two to three times, but | wonder how this
figure was arrived at under the confused, crowded conditions of an arribada of 20,000 females and over per night
that could render the records untrustworthy.

The Breeding Cycle

It is remarkable that although the olive ridley occurs in vast numbers, in various parts of the world, very few
data have been published on the reproductive biology of the species. Suriname is a notable exception. There,
almost 3,000 olive ridleys were tagged between 1966 and 1972. The tagged females showed remarkably high
remigration rates (over 50%), and the data would suggest that in Suriname at least most of the ridleys are annual
nesters (a property unique among sea turtles). For the Mexican Pacific coast populations, it is claimed that the
majority nests every two years.

Where does the Guiana nesting population stay between the nesting season? The map shows at-sea
recovery data for 59 Suriname-tagged olive ridleys. Their recoveries span 4,500 km of the mainland coast of
South America extending from Natal in Brazil to the Gulf of Venezuela. Almost half of the recoveries were
reported from locations off the coast of the Guianas, many of which were made outside the nesting season. This
indicates that some of the turtles remain in the general region of the nesting place. One of the turtles was
recaptured 1,900 km away only 23 days after tagging, which means a minimum travel speed of 83 km/day.

About one third was caught near Trinidad, around Isla Margarita, and along the coast of eastern
Venezuela. This is perhaps due to the presence of a rich food source at the Orinoco mouth, but the explanation
could also be a different fishing pressure, as this area is very heavily fished.

There remains something to be said about the feeding habits of olive ridleys. Although conspicuous
advances in the study of sea turtle ecology have been made in the last two decades, the feeding ecology of the
animals is still poorly known. That goes in particular for the olive ridley. Most of the data summarized in literature
are qualitative descriptions of stomach contents, which gives good indications of principal items in the diet, but
much more than that has to be known (i.e., feeding regime, habitat, etc.). Available published information, mainly
about the Pacific coast ridleys, indicates that in some places shrimp predominates in the diet, while in other
places varying amounts of crab, sessile and pelagic tunicates, and numerous other small invertebrates have been
found in the digestive track. The abundance of both benthic fauna and substrate suggests that olive ridleys are
primarily bottom feeders.

Reports about olive ridleys captured in prawn trawls at depths ranging from 80-110 m indicate that they are
capable of foraging in very deep water. This probably is the reason why so many ridley tags were returned by
prawn trawlers in the Guiana continental shelf and in east Venezuela waters. Only a few Suriname tagged ridleys
have been caught far off the coast, and the fact that olive ridleys have been rarely identified in the open sea
reflects a tendency for ridleys to remain in coastal waters.

Hatchling diet is totally unknown; and, as far as juveniles are concerned, we have not found specimens. If
someone in this audience has seen them, we would like to hear about it. So, during the nine years it takes an
olive ridley to reach maturity (according to Marquez), they completely withdraw from observation, at least in our
region.
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4.4.2

CHAIR:

RAPPORTEUR:

BIOLOGIST:

PANEL:

The Chairman opened the meeting by introducing the participants and outlining the most important topics
to be dealt with. Next, the relevant work started with the reading of Dr. Joop Schulz’s report: Overview of Bio-
logical Data on the Olive Ridley. Dr. J. Schulz was thanked for his excellent synoptic resume. Reichart
summarized the data on the synthesis of the national reports for the purpose of focusing the discussion on the

Rapporteur Report of the Olive Ridley Turtle Species Synopsis Panel Session

Henry A. Reichart, Steering Committee, WATS

Rene Marquez, Technical Team, WATS

Joop Schulz, Deventer, Netherlands

Steve Cornelius, Montana, USA

Mario Espinal, Direccion General de Recursos Naturales Renovables, Honduras
Mario Hurtado, Guayaquil, Ecuador

Jaime Incer, National Representative, Nicaragua

Fernando Rosales Loessener, National Representative, Guatemala

Anne Ramboux, c/o UNDP, Guatemala

Douglas Robinson, Universidad de Costa Rica, Costa Rica

species review report and its computerized data base.

Table C:

Table D:

No quantitative data are furnished; only nesting and seasonal data. Nesting does exist in:
Brazil, French Guiana, Suriname, Guyana, and Trinidad and Tobago. It has been stated that

nesting exists in Venezuela, but there are no reports in this regard in the Data Base.

Land Surveys:

These are raw data and the 1983 data are not included.
The 1982 data appear for: French Guiana, Suriname, and Trinidad and Tobago.

Aerial Surveys: The following must be noted:

French Guiana: No traces (August 22, 1982)
Suriname: 0
Trinidad and Tobago: 0
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Table E-6: Estimation of Numbers of Females:

Brazil R (= nesting reported)

Cuba R (Table C doesn’t mention anything)
Guatemala R (Table C doesn’t mention anything)
Honduras R (Table C doesn’t mention anything)

Turks and Caicos R

Venezuela (not listed under Table C)

Suriname (in 1967-1968 , 2100-3000), now 550-800

French Guiana Nesting takes place, but it is now shown under Table E-6.

Table E-6 Fishery, Level Unknown for:
Bahamas F
Barbados Forf
Cayman Islands F
Haiti F
Table F: Feeding Zones:

Are omitted in the case of French Guiana, Suriname and Guyana

Table H-6: Utilization:

Trinidad and Tobago — meat, shell — observations
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Discussion was started with the question posed by Joop Schulz at the end of his presentation: Why are
there so few olive ridleys in the western Atlantic and why is their number decreasing?

ROBINSON:

SCHULZ:

CORNELIUS:

SCHULZ:

HURTADO:

SCHULZ.

MARQUEZ:

Expressed concern about the fact that some forms of protection affect the sex proportion and
the reproductive system, and this could explain the decreasing number of the olive ridley.

Explained that the nests were not manipulated, but that the area was protected against

predators.

Asked in what way Schulz had estimated the nest hatching success in Suriname?

Replied that he had used small corrals (enclosures) made of wire cloth

Asked whether hatching success determined for the nests made during the arribadas or by
nests made by solitary turtles?

Replied that it was in both ways.

Stated that there was no doubt whatsoever that the catches made by prawn trawlers are partly
responsible for this problem.

The Chairman requested nesting reports from Guatemala and Honduras.

ROSALES:

SCHULZ:

RAMBOUX:

Stated that the presence of L. olivacea had not been confirmed in eastern Guatemala and the
recordings of Honduras and Haiti were questioned. The National Representative of Haiti
confirmed that said information was also erroneous.

Asked about the egg transplants made in Guatemala.

Reported that an egg transplant experiment has been started in shaded corrals and that they
have had up to a 97.4% hatching rate (average for 1981).

Stated that one must be careful with these transplants, since it is probable that only males are
being obtained, thus affecting the respective population.
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Following the order of the agenda the pending tasks were defined and priorities were set.

Critical Areas:

Q) Implementation of surveys of nesting beaches;
(2) Defining foraging areas;

3) Investigating the location of juveniles;

4) Determination of the migratory routes.

Future Actions:

() To start nesting surveys on the beaches of: Honduras, Guatemala, Cuba, Venezuela, and
Guyana.
(2) To promote the use of equipment to exclude the turtles from prawn trawlers (turtle excluding

devices), in the western Atlantic countries.
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4.5 Hawksbill Turtle

45.1 Biological Synopsis of the Hawksbill Turtle (Eretmochelys imbricata) (Anne Meylan)

The hawksbill turtle (Eretmochelys imbricata) occurs in tropical and subtropical waters of the Atlantic,
Pacific, and Indian Oceans. It is widely distributed in the Caribbean and western Atlantic, normally ranging from
southern Florida southward along the Central American mainland to Brazil, and throughout the Bahamas and the
Greater and Lesser Antilles. The diagnostic features of the species are two pairs of prefrontal scales; thick,
posteriorly overlapping scutes on the carapace; four pairs of costal scutes, the anterior- most not in contact with
the nuchal scute; two claws on each flipper; and a beak-like mouth.

Two subspecies of E. imbricata (E. imbricata in the Atlantic Ocean, E. i. squamata in the Pacific Ocean)
have been described, on the basis of differences in coloration and carapace shape. The criteria have proven to be
unreliable in distinguishing the two forms, however, and sub-specific designations are rarely used. The affinities of
Eretmochelys with other sea turtle genera are not well established. Osteological evidence (Carr, 1942) and serum
protein analysis (Frair, 1979) suggest closer affinities with the loggerhead (Caretta) and ridley (Lepidochelys) than
with Chelonia.

The hawksbill is a small to medium-sized marine turtle; adult females in the Caribbean range from 62.5-
91.4 cm straight carapace length. This is similar to sizes reported elsewhere in the world, except for turtles
nesting in the Sudan, Yemen, and Oman, which are significantly smaller. Caribbean hawksbills also tend to be
larger than those in the East Pacific. Mature female and male hawksbills caught off eastern Nicaragua by
Nietschmann (1981) ranged in weight from 27.2-86.2 kg. Adults are sexually dimorphic; males have longer,
thicker tails than do females and the proximal claws on the front flippers are more developed. The minimum size
at which this dimorphism becomes evident is not established, nor is it known, for either sex, at what age sexual
maturity is reached. Only two growth records for wild hawksbills have been published, both from Australian
waters: 1.62 cm/yr for a 81 cm female, and 1.76 cm/yr for a subadult 67 cm in length (Limpus, 1979).

Many aspects of life history of the hawksbill are poorly known. From the time hatchlings leave the nesting
beach until they reach approximately 18-20 cm in carapace length, they are rarely seen in coastal waters. There
is limited evidence that this period may be spent drifting passively in the open sea in weedlines or shearlines, as
is postulated for young Caretta and Chelonia. Small hawksbills have been sighted in weedlines in a few widely
separate localities, and the stomachs of three small hawksbills that stranded independently in Florida contained
fragments of the pelagic alga Sargassum fluitans and other weedline-associated debris (Meylan and Corn, 1982).
An alternative theory is that they take up residence on reefs near their natal shores. Evidence to support this latter
theory is equally fragmentary (Uchida, 1979; Witzell and Banner, 1980).

Hawksbills greater than 20 cm in carapace length typically inhabit coral reefs and other hard-bottom
habitats such as old limestone banks and volcanic outcrops. There is evidence that in the east Pacific hawksbills
live in mangrove-fringed bays and estuaries. Repeated captures of tagged turtles suggest that individuals may
remain in the same foraging areas for extended periods.
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The hawksbill is omnivorous in its feeding habits, consuming primarily reef-associated benthic organisms,
such as sponges, tunicates, sea anemones, and algae. In the Caribbean, choristid and hadromerid demosponges
are particularly important food items (Meylan, unpublished data). As large, mobile predators, they are important
members of the reef community.

Throughout its range, the hawksbill is characteristically a diffuse nester. Nesting occurs on a wide variety
of beach types, including mainland shores and beaches on oceanic and continental islands. Although hawksbills
frequently nest on beaches used by green turtles, they show much wider tolerance of beach type. Nesting occurs
on small, isolated cays, on rocky cove-head beaches and on beaches fronted by coral reefs. Small size and agility
enable them to negotiate offshore obstacles.

Mating takes place in the vicinity of the nesting beach, as is the general pattern for marine turtles. The
nesting season extends for a longer period than for any other sea turtle in the Caribbean. May through October
are the peak months, but occasional nesting probably occurs year round.

Nesting
Locality Season Peak Months Source
U.S. Virgin Islands May-Nov - - Boulon and Olsen, 1982
Dominican Republic May-Dec Aug-Oct Ottenwalder, 1981
Nicaragua May-Nov Jul-Aug Nietschmann, 1981
Costa Rica May-Nov May-Jun Carr, Hirth and Ogren, 1966
Panama Apr-Dec - - Meylan, unpublished data
Guyana - - Jul-Aug Pritchard, 1969
Suriname Feb-Aug Apr-Jul Schulz, 1975

In the Caribbean, hawksbills nest almost exclusively at night. This is the norm throughout the world,
although turtles nesting at localities in the Seychelles, China, and northern Australia have been reported to be
partly or completely diurnal. Nests are usually placed near or under vegetation at the back of the beach platform.
Nesting behavior generally follows the pattern exhibited by other marine turtles.

Eggs are smaller (40 m) than those of green turtles, and are most similar in size to those of the ridley.
Clutch size is directly correlated with carapace length (Hirth, 1980). It varies markedly throughout the range of the
species. Hawksbills nesting in the Sudan, Yemen, and Oman, lay significantly fewer normal-sized eggs than
turtles elsewhere. Clutches at these localities usually include a substantial number of undersized, yolkless eggs.
Mean clutch size in the Caribbean ranges from 101-161 eggs.
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Clutch Size Sample

Locality Average Range Size Source

U.S. Virgin Islands 142 51-211 39 Small, 1982

Tortuguero, Costa Rica 161 53-206 57 Carr, Hirth and Ogren, 1966
Suriname 146 112-179 13 Schulz, 1975

Shell Beach, Guyana 158 139-176 7 Pritchard, 1969

Carriacou, Grenadines 101 54-155 22 Goodwin, 1981

Hatchlings emerge from the nest after 58-64 days. They are 4.0-4.2 cm in length, and are usually dark
brown dorsally with nearly black plastrons. The influence of incubation temperature on sex determination has not
been studied. However, 62 of 69 embryos examined from a single clutch in Florida which developed during cool
temperatures were male, suggesting the same pattern of temperature influence as has been demonstrated for
Chelonia and Caretta (Dalrymple and Hampp, 1983).

Few data are available on the average number of nests laid by an individual hawksbill per season. At
Cousin Island, Seychelles, where surveillance of the nesting beach is nearly complete, hawksbills nest an
average of 2.76 times per season (de L. Brooke and Garnett, 1983). Turtles that have nested at Cousin Island in
previous years nest more times per season than new arrivals, 3.68 versus 2.50. Of 240 hawksbills that have been
observed from 1955 through 1982 at Tortuguero, Costa Rica, 212 nested once during a season, 26 nested twice,
one nested three times and one, four times (Carr and Stancyk, 1975; Cam, unpublished data). The beach is not
patrolled throughout the entire season, however, and the number of renestings is therefore conservative. The
average internesting interval for Eretmochelys is slightly longer than two weeks.

Internesting

Locality Intervals (days) Number of  Source

Average Intervals
Tortuguero, Costa Rica 19.8 11 Carr and Stancyk, 1975
Eastern Nicaragua 18.5 5 Nietschmann, 1981
Maziwi Island, Tanzania 16-19 (range) 5 Frazier, 1981
Campbell Island, Australia 14.7 27 Limpus et al., 1983

Not all emergences or nesting attempts result in eggs being laid. Percentages of successful emergences
of 47 and 60% in two different seasons (Diamond, 1975) and 77% (Limpus et al., 1983) have been reported.
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Few remigration intervals have been recorded for Eretmochelys. At Cousin Island, Seychelles, 25-30% of
tagged hawksbills are seen in later seasons; two- and three-year remigration intervals are predominant (de L.
Brooke and Garnett, 1983). As of September 1982, only 9 of 240 hawksbills (3.75%) tagged at Tortuguero, have
been seen in later years; three and four years are the most common intervals (Carr and Stancyk, 1975; Carr,
unpublished data).

Remigration
Locality Interval Source
(No. Observations)

Tortuguero, Costa Rica 2 years (1) Carr and Stancyk, 1975
3 years (4) and
4 years (3) Carr, unpublished data
6 years (1)
Eastern Nicaragua 3 years (1) Nietschmann, 1981
Cousin Island, Seychelles 2 years (14) de L. Brooke and Garnett, 1983
3  years (12)
4  years (4)
Masirah Island, Oman 1 year (1) Ross, 1981
Sabah, Malaysia 2 years (1) de Silva, 1982
3  years (3)

There is evidence that hawksbills are capable of homing to specific subsections of the shore to nest, both
within the same season and in subsequent seasons (Carr and Stancyk, 1975; Diamond, 1976). The degree to
which site fixity is expressed within a population, however, is not known.

It is not known whether the hawksbill is migratory. Tag recoveries indicate that some long-distance travel

does occur. Evidence to support the commonly held theory that hawksbills nest on beaches adjacent to their
feeding grounds is inconclusive.
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Place Tagged

Place Recovered

Distance
Traveled (km)

Source

Tortuguero, Costa Rica Miskito Cays, Nicaragua  385-463 Carr and Stancyk, 1975

(7 turtles)
Tortuguero, Costa Rica Colon, Panama 480 Carr, unpublished data
Eastern Nicaragua Pedro Cays, Jamaica 628 Nietschmann, 1981
Eastern Nicaragua Almirante Bay, Panama 443 Nietschmann, 1981
Sabah, Malaysia Philippines 713 de Silva, 1982
Solomon Islands Papua New Guinea 1400 Vaughan and Spring, 1980
Torres Strait, Australia Solomon Islands 1650 Parmenter, 1983

Hawksbills are endangered throughout their circumtropical range. Precipitous declines are evident in
Caribbean populations. International trade in tortoise shell has been identified as the single greatest threat to the
species (Groombridge, 1983).
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45.2 Rapporteur Report of the Hawksbill Turtle Species Synopsis Panel Session

CHAIR: Jack Woody, Fish and Wildlife Service, USA

RAPPORTEUR: Larry Ogren, National Marine Fisheries Service, USA
BIOLOGIST: Anne Meylan, University of Florida, Gainesville, USA
PANEL: Dalva Arosemena, National Representative, Panama

Jack Dammann, St. John, U.S. Virgin Islands

James Finlay, National Representative, Grenada

Jacques Fretey, National Representative, Guadeloupe and Martinique
Maurice Hanshell, National Representative, Turks and Caicos Islands
Harold Hirth, University of Utah, USA

Jaime Incer, National Representative, Nicaragua

Rhema Kerr, Natural Resource Conservation Department, Jamaica
Bernard Nietschmann, Department of Geography, University of California, USA
Jorge Picon, Department of Interior, USA

Eustace Royer, National Representative, Jamaica

Rosa Argelis Ruiz, Smithsonian Tropical Research Institute, Panama
Horace Walters, Steering Committee, WATS

Wayne Witzell, National Marine Fisheries Service, USA

The Chairman introduced the Biologist who presented an overview of the biology of Eretmochelys
imbricata.

The Chair then Introduced panel members and initiated brief discussion of the gaps In our knowledge of
this species.

NIETSCHMANN: Stated that small, 10-12 cm long hawksbllls are found on patch and fringing reefs of eastern
Nicaragua by fishermen.

MEYLAN: Noted this record, which was just the sort of Information that we need.

PICON: Reported that 80% of confiscated hawksbills In Puerto Rico are about 12-20 cm long. They all
bore the holes from being speared by divers In the surrounding waters.
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DAMMANN:

MEYLAN:

DAMMANN:

DAMMANN:

Thought that the main problem In making reliable population estimates from nest/track surveys
Is that there are too many small obscure beaches and Islands throughout the hawksbills ‘s
range. It is not possible to visit every one of these potential nesting sites and costs would be
prohibitive. Therefore, current population estimates for numbers of nesting females are low.

Agreed completely, but thought that given the current high prices paid for the scutes (tortoise-
shell), most beaches are watched closely. The turtle hunters report that the number of nesting
turtles has decreased. In conclusion, she agreed that more turtles are nesting that are not
observed/reported--but that number may not be as high as some think.

Stated that typical beaches with extensive sandy upland area are not necessary; hawksbills
frequently nest on small obscure beaches and other shoreline types fronted by a rocky beach
and on heavily vegetated dunes.

Talked about getting information from knowledgeable fishermen. Divers also enjoy catching
turtles. Unusual nesting habits were discussed.

Agreed the problems with making estimates from beach surveys are manifold, and asked
whether former important nesting beaches known for the hawksbill had gone? Could the panel
answer that?

Agreed that many populations of former abundance have been depleted.
Asked for any more comments from the panel.

Thought there was great need to educate the tourist to protect the hawksbill. Jewelry and other
items made from tortoise shell are widely sold throughout the islands. Education programs on
conservation need to be made available to the public through the media. He said he would
attempt to get Air France to show films of this nature that deal with endangered species on
flights to the Caribbean (and other areas).

The next subject to be discussed will be key research needs. Meylan has highlighted them in
her overview; Witzell has reviewed them in his synopsis of the species (hawksbill). Comments
were requested from the panel.

Read key sections from Witzell’s synopsis dealing with the subject of problem areas, i.e., lack
of information.

Lost year - early life history
Population size

Sex identification

Age at maturity

Life span

Metabolic characteristics
Distribution and abundance
Captive culture

etc., etc. (plus many more areas)
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NIETSCHMANN:

ROYER:

Agreed this was true for all species, just a matter of degree.

Discussed the consequences of hawkshill reproductive behavior, diffuse nesting, and an
extended nesting season, and the constraints these factors place on conducting a tagging
program.

Requested comments from National Representatives.

Described an important hawksbill beach in southeast Nicaragua between Monkey Point and
Greytown. This beach might provide just what one requires to carry on an effective tagging
program.

Stated that the name of this beach is Cocal and has a copra processing plant nearby. Workers
would walk the beach, nearby, hunting turtles and eggs. However, civil unrest in the area now
makes walking the beaches a dangerous activity. Soldiers are actively searching for “contras”
in this area. This situation is beneficial to the nesting population and the immediate future of
the hawksbills has improved here and elsewhere. The Navy is actively patrolling traditional
fishing areas for resource pirates from other countries harvesting lobster, fish, and turtles. The
economic situation makes shrimp trawling difficult to continue. Vessels are tied up at the docks
in disrepair. Also, Miskito Indian refugees are hijacking large fishing vessels, like trawlers, to
escape to neighboring countries. However, some hawksbills are being killed to supply the
curio trade with all the eastern Europeans present in the country.

Stated that the San Bias area of Panama is a good feeding ground for hawksbills. Recent
aerial survey has revealed the presence of a single track. No protection for the species in San
Blas; indians sometimes capture turtles when they dive for groupers and lobsters. Export trade
exists, especially for small turtles.

Reported sightings of small hawksbills by divers in the South Pacific. Minimum size at maturity
not known. One cannot make estimates of all adult turtles from observations on feeding
grounds.

Thought because of the difficulty in counting number of hawksbill nests, problems with the
Jamaican population estimate existed (Rhema Kerr will discuss this later). Eggs are protected
from being taken by law. Therefore, hunters take females before they nest. Morant Cays has a
rocky beach with small pockets of sand; therefore, nesting goes unobserved because no
tracks can be detected. Hurricane Allen may have temporarily disrupted nesting activities and
eroded beaches, but it also destroyed fishermen’s turtle nets, an expensive piece of equipment
that cannot be readily replaced. He concluded by saying the population estimate for Jamaica’s
hawksbills is too high. Rhema Kerr will explain how that figure was derived.

Requested comments on the WATS Data Base.

Stated that more research effort and research support is needed to obtain population
estimates in Jamaica. Emphasis should be put on;

Interview surveys of fishermen

Improved interview forms
Mobilization of youths to help obtain information
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HANSHELL:

FINLAY:

ERETEY:

AROSEMENA:

MEYLAN:

Increased funding will be required to implement this project. A request for guidance and
technical advice in planning research and conducting surveys was made.

Stated that hawksbills occur throughout the Turks and Caicos. Former exports of turtles and
turtle products to U.S. were banned after the Endangered Species Act in the U.S. was passed.
We need to look into this matter and also regulate inter-island trade.

Expressed the need for more information in the many small islands of Grenada. Divers and
fishermen are a good source of information. Fish nets catch turtles incidentally. Turtles caught
in surrounding waters have eggs. Where will they nest? Fishermen are reluctant to give
information on their turtle catches, afraid of possible trouble. There is need to provide
assurances to informants that they will be not be prosecuted.

Commented that economic constraints in small countries are prevalent and adversely impact
enforcement efforts.

Mentioned the existence of several vernacular or common names for one species of turtles.
This can decrease the validity of interview data obtained from fishermen if not corrected.

Agreed.

Thought one should get familiar with the customs and attitudes of the local fishermen when
interviewing. Convey the idea you respect their knowledge of their livelihood. Learn their termi-
nology. Give them proper credit for sharing this information with you. Encourage them not to
rob nests. Good communication procedures will give you good data.

Stated that in Martinique and Guadeloupe many nesting beaches are located close to cities.
Many females are taken from nesting beaches close to population centers. It is difficult to
patrol all beaches on an island. Legislation protecting turtles is minimal and enforcement is
limited.

Reported that Panamanian law protects the hawksbill but enforcement is inadequate. A
proclamation to declare this turtle an endangered species is pending legislative action.
Colombian vessels trade with San Blas Indians; tortoise shell is possibly involved in this
activity. Negotiations with the San Blas Indians have been undertaken. The Caribbean coastal
area is remote and difficulties experienced in traveling throughout this region would be
lessened if they allowed us to conduct research from their reserve or territory. Tourists to the
region have expressed a keen interest in observing sea turtles. This potential renewal and
labor source could be capitalized upon.

Thought more studies were needed to make the WATS Data base population estimates reflect
real number of turtles.

Thought that more research was needed to determine population size. Obtaining information
about the hawksbill should be given first priority. Hawksbills outnumber green turtles about two
to one. Hawksbill population levels are believed to be increasing, while the green turtle is

decreasing in abundance. He asked whether A. Meylan could explain this.

Replied that Barbuda is a good place for hawksbills.
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JOSEPH:

MEYLAN:

KAVANAUGH:

AROSEMENA:

KERR:

INCHAUSTEGUI:

MEYLAN:

BOULON:

POLANCO:

FINLAY:

FULLER:

Asked was this typical of the Antilles or not. What about Antigua?
Agreed. Antigua is not as good as Barbuda. But neither island has lots of hawksbills.

Stated that Honduras needs much more survey effort; that is why its presentation was rather
limited. Turtle research was just initiated and they knew the data was weak. That is why it was
not included. Hawksbills are caught and exported, but better statistics are necessary for proper
management and protection of the species.

Thought the Panel needed to discuss the Data base more and research techniques less. He
wanted more information on life history and behavior of the hawksbill. Fifty five percent of the
shells in Haiti's market places are hawksbills. The hawksbill is more important than the green
— what are their population sizes?

Pointed out that the Data Base figure for nesting of hawksbills in Panama is too high.
Pointed out that the interview data collected from fishermen is exaggerated. Perhaps about
300 females is a better estimate. Recent aerial surveys of the south coast revealed that only

three turtles had crawled up to nest. This underscored problems discussed in locating nests.

Reported that an error exists in the data base. 420 turtles, not 1,000, were recorded from the
Dominican Republic.

Agreed that confusion does exist over whether figures refer to total female population or
seasonal nesting frequency.

Corrected an error in U.S. Virgin Island figures in the Data Base. Less than 100 nesting
females was the estimate, not 10,000.

Asked the Panel to correct Mexico’s estimate for the Gulf of Mexico. It is not 480.

Noted that fishermen catch turtles with eggs in their nets. Where do they nest? This is the data
source for their estimates of nesting turtles.

Objected to the term validate. His estimate was conservative but needed better
documentation. We need to be conservative unless we have the data to document our figures.

Noted that the use of the term validate has in reality caused much discussion among members
of the Panel. He suggested asking Harvey Bullis to define this term again at the end of this
session.

Agreed that the data are preliminary, that is the primary intention. Instructions for more precise
estimates of populations need to be made more clear before future work is done. It may be

best to collect new data.

Confirmed this and said it was intended that these data be treated as estimations, very
preliminary and possibly containing some errors.
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Summary of the Session:

The session have covered the known biology of these species and noted the faults in the information in
various areas which make population estimation difficult. The problems to be solved and the required
investigatory work needed were discussed. The characteristics of reproduction in the hawksbill, diffuse nesting
and prolonged ovulation, make it difficult to conduct investigations on nesting. Other species and populations,
without doubt, present similar problems.
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45.3 Audience Response

Comment by P. Fairbairn:

In Jamaica’s continual search for scarce transport and manpower to aid in the protection as well as the
study of our sea turtle resources, the country’s Coast Guard and Air Wing have proven very helpful, providing
inexpensive access to remote islands as well as the main coast, and at times the support of personnel and
equipment. Where there exists a body of well-disciplined men and machines commanded by sympathetic officers,
much can be done for conservation. It is suggested that such an institutional resource be included as a routine
target of national conservation education programs, with a view to more fully realizing the potential of the militia
for invaluable peacetime public service.

Response:

General agreement.

Comment by W. Leonard:

There were two comments:

(1) Nesting season. Hawksbills lay about five times during the nesting season. They lay five less eggs
on each laying.

(2) It is believed that hawksbills tend to lay in areas where no one seems to traffic.

Response:

None.
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4.6 Leatherback Turtle

4.6.1 Leatherback Turtle Overview of Biology (Peter Pritchard)

The leatherback turtle (Dermochelys coriacea) is a species of superlatives. It is easily the world’s largest
turtle reaching weights of over 600 kg, as well as being the most distinctive. Bearing a shell totally lacking horny
scutes, no claws or scales on the limbs, a series of strong longitudinal ridges along the carapace, free ribs,
remarkable anatomical and physiological adaptations to life in very cold waters, it barely qualifies as a reptile, let
alone a turtle. Taxonomically it is considered the only living representative of the family Dermochelidae. It is the
most widely distributed of all reptiles, with nesting in many tropical localities, including French Guiana, Suriname,
Trinidad, Panama, Costa Rica, and certain of the islands such as St. Croix and Hispaniola. Extralimitally, there
are major nesting grounds in the east Pacific mainland coast (especially Costa Rica and Mexico), northwestern
New Guinea, Malaysia, and elsewhere.

When not nesting, the leatherback wanders widely and is frequently seen as far north as British Columbia,
Newfoundland, Japan, and even Scandinavia and Siberia; to the south, it is known from southern Chile, the
southern tip of New Zealand, Tasmania, and South Africa.

The leatherback feeds entirely upon extremely soft prey, primarily jellyfish, and shows anatomical
adaptations, including the massive hyoid and throat structures and a two-meter long esophagus, that allow it to
capture and ingest large volumes of this prey. The species appears to have the capacity for extremely rapid
growth. The skeleton remains essentially embryonic throughout life and the cartilage, uniquely among living
reptiles, is extensively vascularized. Recent estimates suggest that maturity may be reached in as little as two to
three years. This hypothesis is compatible with the initial growth rates observed in the Miami Seaquarium, though
these individuals sickened and died within about 18 months. Indeed, the leatherback is extremely difficult to raise
in captivity, not only because of its specialized diet and intolerance of most substitute foods, but also because of
its habit of swimming endlessly into the walls of its tanks, causing severe abrasion and infection. Indeed, as the
old Costa Rican proverb says, “you can't keep a baula in a jaula.”

The leatherback has numerous vernacular names. These include leathery turtle, luth, trunk, trunkback, and
variations thereof, and in Spanish, not only baula, but tortuga tora, canal, siete filos, chalupa, cardon, and others.
One name, tinglar or tinglada, has extremely widespread use in territories as separate as Puerto Rico and Peru.

The leatherback is a migrant - or at least wandering - species that is known to travel enormous distances in
a short time. Females | have tagged, when they were nesting in French Guiana, have been recaptured within a
few months as far away as West Africa, New Jersey, the Carolinas, and Texas. Whether the movements are
directed migrations or are simply the result of individuals following drifting jellyfish flotillas is not yet clear.
However, unlike other turtles, it can be said that leatherbacks are water-column rather than bottom-feeders, and
indeed their delicate integument renders them singularly liable to serious injury if they encounter rocks, reefs, or
other obstacles.

Because of their size and delicate integument, leatherbacks are constrained to nest upon beaches that
offer an unobstructed and preferably deep-water approach. This is demonstrated dramatically by analysis of the
east Pacific nesting range, where the species assembles in numbers at the southwest tip of Baja California, the
Mexican coast from Jalisco to Oaxaca, and the most exposed beaches of the great peninsulas of Nicoya, Osa,
and Azuero. All of these sites offer an unusual proximity to deep water.
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In South America, the coasts of the Guianas offer a muddy rather than rocky approach, and because of
this major nesting grounds exist even though they are fronted by rather shallow waters. In the east Pacific, the
leatherback nests in the winter (October - January) rather than in the summer as in the west Atlantic.

The leatherback shows moderate philopatry, but is known to wander 100 km or more between nestings in
the Guianas, and it is probable that small islands on which a handful of leatherbacks nest annually do not have
intrinsic populations, but rather a share of a regional archipelagic population.

The population estimates for the leatherback have been subject to upward revision in recent years. In
1961, it was estimated that there were only about 1,000 pairs in the world. However, at that time the only large
colony known was in Malaysia. Since then colonies in French Guiana, Suriname, Mexico, Irian Jaya, and
elsewhere have been documented. In 1971, | estimated a world population of 29,000 to 40,000 females. More
recently, following discovery of important beaches in Mexico, | have revised this to somewhat over 100,000
females. Mrosovsky, using a different equation, calculates 75,000, which is reassuringly close.

Regional variation in leatherbacks is minimal. However, they are smaller at maturity in the east Pacific, and
may have a different intensity of spotting. The latter may be correlated with size and thus be invalid as a
taxonomic character. Another possible character lies in the form of the carapacial keels, which are wavy in the
Atlantic, but often adorned with vertical tooth-like studs in the east Pacific. However, the subspecific name
schlegeli, based upon an ancient engraving of a Japanese specimen that seemed to have a narrow head, should
not be used.
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4.6.2 Rapporteur Report of the Leatherback Turtle Species Synopsis Panel Session

CHAIR: N. Mrosovsky, University of Toronto, Canada

RAPPORTEUR: K. Bjorndal, University of Florida, Gainesville, Florida, USA
BIOLOGIST: P. Pritchard, Florida Audubon Society, USA
PANEL: R. Boulon, Jr., National Representative, U.S. Virgin Islands
J. Fretey, National Representative, Guadeloupe and Martinique
S. Inchaustegui, National Representative, Dominican Republic
C. Lugenbuhl, Lugenbuhl Research Institute, USA
K. Morris, National Representative, St. Vincent and Grenadines
A. Ruiz, Smithsonian Tropical Research Station, Panama
R. Shoop, University of Rhode Island, USA
R. Wilkins, National Representative, St. Kitts-Nevis
The Chair introduced the panel members and gave a brief overview of past and present population
estimates. The biologist gave a brief review of the basic biology and population status of the leatherback.
The Chair corrected the French Guiana figures in Table E3 and the WATS Data Base for estimated

number of nesting females. They should be: 1977- 6792; 1978-7607; 1979-5197.

BJORNDAL: Listed the corrected values for the “number of nesting females inferred” column in the
summarized Data Base table. Dominican Republic >750; Panama >1,000; Puerto Rico >30;
Trinidad and Tobago >250. The value for Costa Rica was questioned as too high.

BERRY: Agreed that the value should be reassessed.

CHAIR: Agreed that the value should be adjusted following the session. (Based on 17 flights by A.
Carr, between 1956 and 1982 for which the number of tracks varied between 90 and 120, and
two flights in 1983 by F. Berry for which the numbers were 702 and 596, an estimate of >600
for total number of females in the population was derived. Most of the tracks counted were
noted as “old” or “age unknown”).

CHAIR: Invited comments on leatherbacks at sea.
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SHOOP:

FRLTEY:

PRITCHARD:

INCHAUSTEGUI:

BOULON:

FRETEY:

Population estimates for leatherbacks are easier to make from aircraft than for other species
because they spend much more time at the surface feeding and perhaps’ basking. They are
often seen close to shore and are fairly evenly distributed from Florida to Canada during
summer months. Long-line fishermen off Canada report numerous leatherbacks are attracted
to their “cold light,” cyalume bait.

Stated that work similar to that of Jane Frick with green turtles could be done, but nothing else
is possible at this time.

Reported that dead leatherbacks at the nesting beach in French Guiana have empty guts, and
one can assume they are not feeding.

Noted that the few stomachs he has examined from nesting females were empty, but jellyfish
quickly become amorphous in the gut, so perhaps we cannot assume they are not feeding.
Biggest questions concern the juvenile leatherbacks and where they go. They may grow
rapidly and disperse widely in the deep open ocean.

Stated that leatherbacks may follow patchy food sources which change from year to year,
there might not be very clearly defined migratory pathways in this species. The possible role of
the many yolkless eggs laid at the end of each clutch should be investigated. In Suriname,
clutches with and without these eggs showed no difference in mortality, but mortality was high
in both sets. The work needs to be repeated. Another problem is high tag loss in this species.

Reported that for three years, clutches have been hatched in boxes in the Dominican
Republic. The small eggs were discarded; the hatching percent is 80%.

Said there was a low rate of tag loss within a season in the U.S. Virgin Islands. Turtles nest
from one to nine times per season, the average number of nestings being five.

In 1979, six turtles were tagged; in 1980 - none; in 1981 - 26 turtles, three with tags from 1979;
in 1982 - 19, none had tags; in 1983 - 19, one had a tag from 1979 and 1981, five had tags
from 1981.

Some with possible scars from tag loss were present, and comparisons with previous turtles
may identify individuals. This rate of tag return indicates a high level of nest-site fidelity within
a nesting season and some degree of between season nest-site fidelity.

Reported that ten thousand (10,000) plastic tags had been used in French Guiana, none had
been recovered. Magnetic button tags embedded under the skin are now being used, but it
has not been possible to use these on large numbers of turtles.

Summarized from the literature some percentages on poorly laid eggs:
40% on Suriname beaches, with higher values for particular beaches;
39% in French Guiana;

31% in Virgin Islands;

30% in South Africa;

22% in Mexico (Tierra Colorado); and

less than 2.5% in Malaysia.
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ERETEY:

LUGENBUHL:

INCHAUSTEGUI:

PRITCHARD:

ERETEY:

CHAIR:

Said that only 3.5% of the eggs laid in French Guiana result in hatchlings.

Discussed his 30-second television spot describing the dangers of plastic bags in the ocean to
leatherbacks that mistake them for jellyfish. The spot will be translated into Spanish and will be
available in both languages to all interested countries, as a donation from his foundation.

Stated that 44% of leatherbacks autopsied and reported in the literature have had plastic in
their digestive tracts.

Reported on nest mortality in Panama:
60% of nests were laid high on the beach,
39% of nests were laid in the middle of the beach, and

1% of the nests were laid low on the beach.

High mortality in upper nests was due to vines that entangled hatchlings. High tides flooded
the beach for two weeks - many of the nests in the middle of the beach were lost.

Asked Pritchard if the color pattern of hatchlings could be recorded and used for later
identification.

Replied that the color patterns are not very different among hatchlings, and they change with
age; so the technique would probably not be successful

Reported that along the metropolitan coast of France, leather-backs feed on jellyfish that are
there from August to September. They also eat plastic bags and some die. In French Guiana

the army is clearing the beach of logs and debris that trap and Kill nesting leatherbacks.

Opened the session to questions from the floor:

BURNETT-HERKES: Asked if anyone had examined the lungs of leatherbacks to see if they are adapted to

PRITCHARD:

diving to great depths?

Stated that he was unaware of any such study. There are hypotheses that the great amount of
oil in leatherback tissue is an adaptation for diving.

BURNETT-HERKES: Suggested they are feeding in deep boundary layers.

JOSEPH:

ERETEY:

Asked whether the leatherback was using its oil tissues as food stores to get through periods
of little food.

Thought this was a plausible possibility.

Reported that one leatherback nested last year on Antigua, when there were no jellyfish
around the island. The day before the hatchlings emerged, the jellyfish arrived.

Showed slides of French Guiana and discussed the problems of beach erosion, village dogs,

offshore mud banks, and beach debris to the survival of leatherbacks. For two to three years,
12% of nesting females died from being trapped by beach debris.
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Closed the session.
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4.6.3 Audience Response Session

Comment by J. Ross:

It has been suggested that Dermochelys coriacea may grow to maturity more rapidly than other sea
turtles. This interesting conjecture requires verification. However, the linear extrapolation of captive growth rates
has been shown to produce grossly underestimated time to maturity in three other species. A critical appraisal of
leatherback growth is needed.

Response:

Agreed.

Comment by B. Brenes:

A lot of generalities have been said about hatchling orientation on their way to the water (Dermochelys,
Eretmochelys, and Caretta). What do you believe are the factors that influence hatchling orientation?

Response by Mrosovsky:

Although there may be a number of minor back-up mechanisms, the key factor is visual orientation. This
has been demonstrated in a number of studies.

Comment by D. Ehrenfeld:

This question is directed to all synopsis panel members or other symposium participants. Does anyone
know of any new nesting colony of any species, consisting of five or more nesting females, established in any
place where turtles were known not to be nesting before, at any time in recent years?

Response:

The Chair suggested this had been done in the 38 National Reports submitted to WATS.
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Comment by C. R. Shoop:

High concentrations of any species of nesting turtles (if they return to natal beaches) may reflect the
qualities of the beaches 20, 30, or 40 years ago. Since females nest on the average of every one or two seasons,
we are simply observing year classes (size classes?) from those hatches several decades ago. We should not
judge nesting beach quality from observations of present concentrations. Doug Robinson touched on this topic
when he suggested studying low density nesting beaches.

Response:

None.

Comment by C. R. Shoop:

Regarding sizes of individuals In different populations. As in many reptiles, adult size in a local population
is a parameter subject to selection for many reasons, e.g., energy storage, reproductive output, predator
avoidance, nest depth (flipper size), thermal considerations, etc. are important. All play a role in determining
average size of adults. Consequently, age at sexual maturity is affected by the above factors.

Response:

None.
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4.7 Research Techniques and Planning

4.7.1 Rapporteur Report of the Research Technigues and Planning Panel Session

CHAIR: Frederick Berry, National Marine Fisheries Service, USA

RAPPORTEUR: Wayne Witzell, National Marine Fisheries Service, USA

PANEL: Jack Frazier, National Zoological Park, Washington, USA
John Hendrickson, University of Arizona, USA
Sally Hopkins, South Carolina Wildlife and Marine Resources Department, USA
Andrew Kemmerer, National Marine Fisheries Service, USA
Herman Kumpf, National Marine Fisheries Service, USA
Cohn Limpus, Queensland Turtle Research, Australia
Rene Marquez, Technical Team, WATS
Robert Menzies, Nova University, Florida, USA
Thomas Murphy, Poco Sobo Plantation, South Carolina, USA
Larry Ogren, National Marine Fisheries Service, USA
David Owens, Texas A&M University, USA
Douglas Robinson, Universidad de Costa Rica, San Pedro, Costa Rica
Robert Shoop, University of Rhode Island, USA
Edward Standora, State University College, New York, USA

Jack Woody, Fish and Wildlife Service, USA

The Chair Introduced the panel members, and stressed the need for improved research techniques,
particularly in those areas of research dealing with surveys, applied biology, and statistics. Selected panel
members led the presentations and discussions of each topic.
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Surveys

ROBINSON, WOODY, MARQUEZ, HOPKINS:

HOPKINS:

SHOOP:

CHAIR:

Beach Surveys: The three major types of surveys on the beach are tagging nesting females at
night, determining nesting success during the day, and ground truthing aerial surveys during
the day. It Is difficult to do all three types of beach surveys, and factors such as available
money, manpower, and desired results must be considered before beginning work. Questions
such as, “why surveys?,” and “what problems are to be addressed?” are critically important. It
was noted that both high and low density beaches should be surveyed. Researchers were
warned that observer accuracy should be determined.

Aerial Surveys: Shoreline aerial surveys are used to determine the presence of turtles and
suitable nesting habitat. These are low intensity flights and are usually done before more
intense turtle work is initiated. More intense flight coverage is done to determine the species
present, the number of turtles, and the seasonality of nesting activity. The most intense aerial
surveys determine the total number of nests present, and are used for estimating the popu-
lation size of nesting females. These intense surveys are performed daily using the tidal
regime to make sure that observations of the tracks and nests are fresh. Ground truthing must
be performed on each beach type to avoid errors such as determining old from new tracks,
missed tracks, and identifying whether the turtle actually nested or made a false crawl.

Pelagic Aerial Surveys: These are the most intense and costly types of surveys and are used
for estimating population sizes. Planning is essential and all environmental factors must be
considered, such as season, temperature, sea conditions, and sun glare. Best results were
found by using an aircraft that affords a downward view. An altitude of 500 feet at a speed of
120 knots enables the two observers to view effectively a 0.334 mile swath of ocean surface.
About 750 nautical miles of survey can be flown per day but planning must account for bad
conditions, since only one out of three days is usually suitable for spotting turtles. Random or
stratified flight patterns must be determined before the survey begins and an automated
(computer) data collection system on board the aircraft is useful to expedite data collection
and subsequent statistical analyses. ldentification of turtles by species works best on
loggerheads and leatherbacks. Behavioral studies, to determine the amount of time spent at
the surface, are needed by species and by season. The determination of reliable population
estimates by these surveys is disputed, due to too many unaccountable variables. However, it
was stated that it was essential to have some measurement, particularly since turtle
populations consist of juveniles, sub-adults, and males that are never seen on the beach.

Vessel Surveys: Shrirnping vessels and gear can be used to collect sea turtles for biological
sampling and for making seasonal density estimates. The incidental catch of turtles by other
fisheries needs to be determined.

134



LIMPUS:

Trapping: The capture of turtles for biological studies can be done by using fish trawls and
nets, by scuba and snorkeling, and by chasing swimming turtles down with speed boats.

Underwater: Non-catching techniques (observations), as by SCUBA or snorkel, are used for

identification of species and for estimating size ranges. Observers towed behind boats can
determine abundance estimates and whether the turtles have been previously tagged.

Applied Biology

OGREN, HENDRICKSON, LIMPUS:

Tagqging: The metal flipper tags currently in use (Monel) are generally unsatisfactory due to
improper application, mechanical failure, and corrosion. The new titanium tags, and perhaps
certain plastic tags, recently available for testing appear promising. A new technique of
grafting light to dark tissue on hatchlings results in a recognizable, life-long tag. These are
termed “living tags.”

KEMMERER, MURPHY, STANDORA:

MENZIES:

EFRAZIER:

OWENS, LIMPUS:

Tracking: Radio tracking is useful for short-term activities, up to 45 days, and the signal can be
picked up in an airplane up to 50 km away. These work best on smaller turtles, because they
spend more time on the surface than large turtles. Acoustic tags have shorter life expectancies
and shorter signal ranges due to the usual underwater noises. Satellite tracking is long term,
up to three years, and requires significant funds and sophisticated equipment. The use of
these various tracking systems depends on the types of information the researcher wishes to
collect, i.e., movements, surface behavior, temperature and heart beat.

Biochemical: Sophisticated techniques such as electrophoresis, sero-immunological, and DNA
sequencing are currently being developed to identify pieces of meat and shell by species. It is
hoped that refinement of these techniques will enable researchers to identify individual
breeding stocks of turtles.

Age: Determining the age of turtles, particularly age at maturity, is necessary for under-
standing population dynamics. This is needed for formulating rational management policies for
turtle resources. The use of hard parts, bone and eye lenses, for determining growth layers is
currently being researched. The determination of growth layers into chronologically (yearly,
monthly, etc.) identifiable sequences is difficult, and possibly bone staining via tetracycline will
solve this.

Sex: The determination of natural sex ratios is very important for understanding population
dynamics. The sex determination of young turtles is done through histological examination (on
sacrificed specimens) or by using testosterone titer in live specimens. The use of the surgical
laparoscope also holds promise for determining the sex of sub-adult turtles.

135



CHAIR:

KEMMERER:

CHAIR:

Physiology: Research techniques must be developed to determine hibernation, diving, and
stress factors.

“Medical”: Turtle diseases, parasites, necropsy, and nutritional requirements need more study.
Protection: The development of the turtle excluder device (TED) is a major breakthrough in
eliminating turtle mortality in shrimp trawls. It is hoped that this device will be used in all areas

where shrimp and fish trawls often capture and drown turtles. Other methods to protect turtles
from incidental and direct take and mortality need study.

Statistics

Data Base: Communication between turtle researchers and governments of the various
countries is critical.

Possibly the centralization of Data Bases is necessary to avoid duplication of effort and
confusion.

The publication of results is encouraged, as well as public education programs.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Future Research Needs (not in order of priority)

Develop a technique, preferably simple and inexpensive, to age turtles.

Determine size of individual turtle stocks.

Refine quantitative methods to develop absolute population estimates from pelagic aerial surveys.
Photographic methodology to identify and size turtles during these surveys is also needed.

Develop reliable, relatively inexpensive, easy to apply, and long lasting tag for all turtle sizes.

Form a regional tagging center to coordinate, control quality of, monitor, and manage tagging data.

Form an ad hoc task force to evaluate and coordinate long-term tracking studies.

Develop parameters and criteria for definition of critical habitat.

Determine which turtles are most productive, young-mature or old-mature.

Form a team of experienced technicians skilled in turtle field studies and make them available for assisting
those countries requesting assistance. This includes biological research, resource assessment, hatchery
management, etc.

Determine mechanisms of sex differentiation in sea turtles (endocrine, genetic, and environmental).

Study reproductive physiology of sea turtles.

Study physiological ecology of diving, hibernation, nesting, and mating.

Study population genetics and work to clarify systematics.

Study normal histology and functional anatomy.

Collect, through multi-channel telemetry, baseline data on body temperature, swimming speed, and diving
depth.

Continue turtle censusing efforts to update the WATS data base regarding population estimates.

Survey subadult turtles on foraging grounds.

Search for and determine the habitat and requirements of post-hatchling or juvenile sea turtles (also known
as the “lost year” class).
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4.7.2 Audience Response Session

Comment by J. Frazier:

Effective management is dependent on good biological information, which in turn is dependent on the
availability of basic information and scientific material. Included in the latter are specimens that are collected with
data in reputable museums and available to scientists for studies of taxonomy, morphology, distribution, and other
basic biological investigation. Will this organization appeal to National Representatives and field biologists to
salvage available specimens and deposit them with data in museums?

Response:

Agreed.

Comment by R. Juhl

Some speakers noted that often turtles swim long distances against prevailing currents. This may not be
the case since often currents moving in one direction on the surface may be coupled with an inshore or sub-
surface countercurrent. These currents may be used by turtles advantageously. More information is needed on
this to determine relationships, if any.

Response:

None.

Comment by S. Cornelius:

Tag loss is a serious problem at the major arribada beaches in Costa Rica. It may be as high as 50%
after one year and 90% after two. This applies to both plastic and monel. This is not due to corrosion in the case
of monel, however, but to some mechanical damage probably resulting from tag biting by the turtles themselves
or possibly predatory fish.

Response:

None.

138



4.8 Habitat Alteration Impacts

4.8.1 Rapporteur Report of the Habitat Alteration Impacts Panel Session

CHAIR: Llewellyn Ehrhart, University of Central Florida, USA

RAPPORTEUR: John Fletemeyer, Nova University, Florida, USA

PANEL: Karen Bjorndal, University of Florida, Gainesville, Florida, USA
David Bowman, Fish and Wildlife Service, USA
Lori Chu-Cheong, National Representative, Trinidad and Tobago
Wendell Clarke, National Representative, Bahamas
Manuel Hernandez, University of Puerto Rico, Puerto Rico
Daven Joseph, National Representative, Antigua
Herman Kumpf, National Marine Fisheries Service, USA
Peter Murray, National Representative, St. Lucia
James O’Hara, South Carolina, USA
Frank Schwartz, North Carolina, USA
Ross Wilcox, Florida Power and Light Company, USA

Ross Witham, Florida Department of Natural Resources, USA

The Chair opened with the following comment: Habitat alteration has many real and potential impacts on
marine turtles and may be divided into two categories: impacts on nesting success and impacts on turtles in the
water.

JOSEPH: Problems associated with small islands:
A. Erosion: Natural problems associated with wind and tides result in significant loss
of sand, especially on the Atlantic side of the islands.

1. High energy beaches are characteristically the most affected

2. Mostly impacts leatherback nesting, but also creates problems for
green turtle and hawksbill turtle nesting.
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B. Hotels, bars, and condominiums:
1.Problems associated with increased beach illumination.
2.Problems associated with increased human traffic.
3.Problems related to waste dumping in the water.

C. Protective nets (for protecting bathers from sharks):

1. Presents obstacle to nesting turtles.
2.Sometimes result in incidental drownings.

KUMPE: Discussed nesting success and oil spills.
I. Nesting success:
A. To evaluate nesting success it is necessary to use an interdisciplinary
approach.
B. Itis necessary to develop indices for each species.
. Oil spills:
A. Development of contingency plan for nesting and foraging habitats which
have been identified (i.e., using aerial survey data).
B. The value of using national WATS reports to help identify key nesting

beaches.

O'HARA: Commented that we may develop a ranking system which ignores other less important nesting
beaches. Therefore, caution should be used.

WITHAM: Commented on the problem with long-term oil pollution, i.e., tar balls which may remain afloat
for over a year.

MURRAY: There are problems related to sand mining in the Caribbean:

A. Reduces nesting habitat and sometimes completely destroys a nesting beach.

B. Believed that pumice may be used as a substitute or an alternative to sand mining,
thereby eliminating this impact on nesting beaches.

SCHWARTZ: Noted that not only does sand mining impact nesting beaches, but also the manipulation of a
beach by bull-dozing.
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CHU-CHEONG:

HERNANDEZ:

SCHWARTZ:

WILKINS:

WILCOX:

CLARKE:

Stated that sand mining also was a major problem in Trinidad and Tobago. On these two
islands sand mining is only permitted during the months of June, July, and August. This is the
same time when leatherbacks nest.

Stated that Puerto Rico also experiences problems involving offshore dredging, resulting in the
destruction of grass beds.

Thought it was necessary to consider alternatives to sand mining on important nesting
beaches, i.e., obtaining from rivers.

Noted the use of synthetic vegetation to induce the accumulation of sand in certain areas
affected by erosion.

Said we should consider ocean currents when considering areas for sand mining.
Discussed impacts involving the Florida Power and Light Company.
I. Results of turtle monitoring on Hutchinson Island over the last 10 years:

A. During 10-year period, development has increased dramatically.

B. Florida Power and Light owns about 10% of the island and has set this area aside for
a turtle sanctuary.

C. Due impact investigated was the result of construction beyond the surf zone.

1. Initial impact resulted in a reduction in nesting; however, when construction
was finished in the beach area, nesting returned to normal.

Il. Other management measures taken by the Florida Power and Light Company:

A. Planting of vegetation to provide a light deflector to help reduce hatchling
disorientation.

B. Developing method to keep turtles from entering intake pipe at electrical generating
plant.

1. Use of electrical fields not successful because of expense and lack of long-
term reliability.

2. Use of acoustic methods is most satisfactory in keeping turtles out of the
intake pipe. May be used elsewhere.

Discussed problems associated with the Bahamas. Difficult to assess problems because of
lack of manpower and funds.
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SCHWARTZ:

O'HARA:

WITHAM:

HERNANDEZ:

BJORNDAL:

FLETEMEYER:

I. Major problems include the following:

A. Use of bleach for lobster fishing has destroyed many reefs and has reduced turtle
foraging habitat.

B. Tourists have seriously impacted turtles by illegally killing turtles and molesting them.
Both foraging habitats and nesting beaches are impacted by this problem.

C. The recent construction boom has also affected nesting beaches in the Bahamas Islands.

D. Foreign fishermen also take turtles illegally.

Noted that bulkhead construction seriously impacts many nesting beaches in the USA and
should be eliminated.

Added comments on nest monitoring on Hutchinson Island: presently 50% of island is
developed whereas in the past less than 10% of the island was. Results of development
indicate a higher level in aborted nesting attempts or false crawls; however, no significant drop
or increase in the level of nesting has been observed.

Stated that aborted nesting attempts may not be due to construction but may reflect a higher
level of pedestrian traffic. He discussed the impact of humans in Florida. Impacts are many
and varied and include:

(1) Litter and garbage and associated beach cleaning.

(2) Problems related to extensive erosion reducing suitable nesting beaches.

(3) Dredging and beach renourishment projects.

(4) Use of off-the-road vehicles.

Said that whenever possible, problems relating to human impact should be mitigated using
natural processes. In Puerto Rico one problem is the necessary funds to help mitigate these
problems.

Pointed out that in addition to the problems already cited, one must consider impacts on the
drift line (i.e., pollution, tarballs, plastic bags, etc.). Investigation of this subject is required and
should be considered important because of the “lost year,” and the observations of juvenile
turtles, which apparently associate with the drift line.

Discussed impacts associated with extensive coastal zone development. Problems include:

(1) Artificial lights and hatchling disorientation — even very low levels of artificial lights
result in disorientation.
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(2) Beach cleaning operations — usually do not physically destroy nests but compaction
results in a reduction of gas exchange within the nest environment. This sometimes
results In a high level of CO, and results in a premature pipping of eggs in affected
nests.

(3) Dredging and renourishment — sometimes causes increased sand compaction and
results in the following changes in nesting behavior:

a.  Nest construction closer to shore.
b.  Shallower nest construction.
c. Increase in aborted nesting attempts.
(4) Boatrunovers.
(5) Pedestrian traffic.
There are some engineering and design solutions to certain, but probably not all, turtle habitat
alteration problems. Human cleverness may devise others. We must always remember the

inevitability of the natural processes often involved (“mother nature bats last”) and “design with
nature.”
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4.8.2 Audience Response

Comment by D. Owens

It is becoming increasingly obvious that oil pollution is having potentially serious impacts on sea turtle
populations in the United States. Documentation comes from Florida by Ross Witham, and from Texas and
Mexico by the Joint Mexico-U.S. Kemp's Ridley Recovery Team. To what extent is oil pollution, i.e., tar on
beaches, fresh spills, etc., a problem in the central and southern portions of the WATS area?

Response:

R. Marquez, Mexico: This is difficult to answer; research is necessary.

M. Murillo, IOCARIBE: IOCARIBE has a program to coordinate data and monitor oil and tar problems in
this area. Close communication is needed between respective countries on this important question.

Comment by H. Kumpf:

With the tremendous influx of oil from the PEMEX IXTOC-1 spill in the marine environment, was there
verifiable evidence of impacts on turtle nesting beaches or on individual turtles?

Response:
J. Carranza, Mexico: This was monitored very closely in Mexico by many agencies and groups. At this

time there has been no detectable impact on the fishery resource. In the case of kempi, we have not found any
known adverse impacts. However, with kempi it may be much longer before we can really say.

Comment by J. Incer:

Is there any information on the effects of pesticides on hatchlings, juveniles, or adults leaving or
approaching the beach?

Response by Chair:

This potential problem is recognized, but no work is in progress and there are no hard answers presently
available. Some work has been published on heavy metals in adults.
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Comment by R. Boulon:

The U.S. Virgin Islands, British Virgin Islands, and other developing Caribbean islands share a form of
habitat alteration due to the ever increasing numbers of charter and private yachts. The presence of these vessels
damages seagrass beds and coral reefs. It may also inhibit nesting by sea turtles on the beaches within bays
where the boats anchor. A study in cooperation with the National Park Service is being initiated to quantify these
effects.

Response:

None.

Comment by J. P. Ross:

Several workers (Ross, Stancyk, Martinez) have shown that, within broad limits, grain size of sand on
nesting beaches is of minor importance to nesting turtles. Sand grain size is, therefore, of low priority in assessing
and evaluating nesting beaches. Factors of turtle use and nest success should be the major determinants of turtle
nesting beaches.

Response:

Agreed.

Comment by G. A. Canessa:

Recently an interoceanic oil pipeline has been installed in upper Panama and it is proposed to install
another one in Costa Rica. What effect is possible from the passage of supertankers in the Caribbean area on the
migration of turtles, and also on their feeding and nesting habitats? What recommendations should be given to
minimize possible negative impacts on the populations of the various sea turtles?

Response:

The long-term impacts are unknown.
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4.9 Utilization

49.1 Rapporteur Report of the Utilization Panel Session

CHAIR: Bernard Nietschmann, University of California, Berkeley, California, USA

RAPPORTEUR: Henry Reichart, Steering Committee and Technical Team, WATS
PANEL: Kiddy Blandford, Fisherman, Nicaragua
Jorge Carranza-Fraser, Instituto Nacional de Pesca de la Secretaria de Pesca, Mexico
David Ehrenfeld, Rutgers, State University of New Jersey, USA
James Finlay, National Representative, Grenada Lands, and Fishery, Dominica
Felix Gregoire, Forestry and Wildlife Division, Ministry of Agriculture,
Rory Kavanaght, National Representative, Haiti
Winston Leonard, Fish Market Operator, Virgin Islands
Roderick Mast, National Marine Fisheries Service, USA
Nicolas Mrosovsky, University of Toronto, Canada
Freddy Pacheco, Universidad Nacional, Costa Rica
Edith Polanco, Directoria General de Administracion Pesquera, Mexico
Emily Roet, Sea Turtle Rescue Fund, USA
Argelis Ruiz, Smithsonian Tropical Research Institute/WNIU of Panama
Louis Walters, Ministry of Natural Resources and the Environment, British Virgin Islands

Ralph Wilkins, Fisheries Officer, St. Kitts

Chairman described the format of this session and the sequence of subject discussion.

CHAIR: Introduction of panel members. Outline the historical and present uses. Summary of National
Report data. Identify critical problem areas. Examine potential directions for future actions.
Discussion of data by each species, country, sub-region and region:
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1)

)

3)

(4)

()

€)) Life history/stage

(b) Specific products - food, shell, skin, etc.
(c) Subsistence/commerce
(d) Domestic trade/international trade

(e) Comparison of WATS data with TRAFFIC estimates

0] Assessment of WATS Data Base

The Chairman outlined historical and present uses of turtles in the Caribbean region:

Sea turtles have long been exploited by people in the Caribbean. Products include: meat, eggs, shell,
calipee, skins, oil, and more recently, stuffed turtles, polished shells, and cosmetics.

Pre-European Period. Prior to the arrival of Europeans to the Caribbean, the area contained a large human
population. For example, Hispaniola is estimated to have had one to eight million people. Panama had two
million people.

Sea turtles were important resources for coastal people. Archeological evidence and early description of
European explorers indicates the island Arawak, Ciboney, and other groups along the Caribbean mainland
margin exploited sea turtles for food and useful products.

Amerindian Holocaust. European intervention led to massive loss of the indigenous population. One
hundred percent in many islands as “Arawak Holocaust”; Bahamas 1513, Hispaniola 1648, followed by, the
rest of Greater Antilles. The island Arawak, Lesser Antilles, put up some resistance but they too were
destroyed- small population survived. The mainland was depopulated in many areas, with survivals in
some areas. Millions of people, many of whom used sea turtles and their products, were gone in less than
two centuries. We have very little understanding of the status of sea turtle stocks that were exploited by
former populations of indigenous people, or the methods of utilization employed.

European Period. Many green turtles were exploited by European explorers to supply ships on return
voyages, and to provide food for colonists and slaves brought from Africa.

Shell, calipee, live turtles, and dried meat became important items in regional and European commerce. A
smaller number of people than in the pre-European period greatly reduced the stocks of green and
hawksbill turtles; foraging and nesting aggregations declined. The Bahamas, Cayman Islands, south coast
of Cuba, and elsewhere suffered rapid loss of the once large populations of green turtles.

Nicaraguan Example. Coastal Miskito long depended on turtles. The exploitation of large foraging
populations of green turtles centered on Miskito’'s Cays and lower cays to Set-Net Point.

Exploitation was regulated by many controls including village tenure over sea territory (customary sea
tenure is a widespread but little investigated method of resource management).

Commercialization of the turtle resource base began with the Cayman Island turtle voyages in the 19th

century and intensified with the opening up of turtle processing companies in late 1960’s and early 1970's.
Up to 10,000 turtles a year were exported. Miskito Indians were paid a small amount of money for turtles
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they caught; then consumption of turtles declined as did the turtles; local control of the resource was largely
replaced by the demands for international trade. To save the threatened green turtle population,
commercial turtling was stopped in 1977.

Subsistence exploitation has been further reduced as a result of the state of war between Indians and the
Sandinistas who now occupy the coast and control the resources.

Utilization of green turtles and hawksbills has been affected by culture, cash economy, markets, and
increasingly, by politics.

The Chairman requested the panel to discuss the WATS computerized Data Base and to provide
comments.

ROET: Reviewed the Caribbean turtle trade figures and supplied further information to update the WATS
data base. This is appended to this panel session report.

EHRENFELD: Thought there were two reasons why the data base is not useful in its present form to develop
policies of utilization, indeed why it can be very misleading:

(1) As has been amply demonstrated here, the data for all species are incomplete,
inaccurate, and based on unproven assumptions; much of it is little better than guess-work. In
short, it has not been verified.

(2) Even if the data were verified (validated), it is largely static, not dynamic data: the
number of mature turtles (usually nesting females) reflects events that happened one to five
decades ago, except perhaps in the case of Dermochelys.

Unlike traditional fishery species such as herring, flounder, mackerel, and sardines (but with the exception
of the slowly maturing sturgeon), this very long maturation time for sea turtles introduces a new and very difficult
variable into the kind of models normally used in determining management approaches and utilization. Looking at
green turtle population data, for example, is like looking at the light from a star 25 light years away: it appears to
be shining now, but in fact, you are looking at history, and there is no way of telling whether, during the past 25
light years, that star has increased in brightness, or perhaps has gone out altogether. Furthermore, with sea
turtles, because of the discrete nature of the different year classes, it will not suffice to examine data for three or
four years to find trends. Projection of trends is invalid for sea turtles because of the biological, environmental,
and historical separation of different age classes. What happens to the age class of a certain year does not
necessarily tell you anything about the fate of the age class of two years before, or one year after, or 10 years
after. This is borne out by the year-to-year fluctuations in the numbers of nesting females.

Although it is important to begin to gather population data, it is equally important to recognize that neither
the quality of our numbers, nor our interpretation of the numbers, permits us to use these data to assign utilization
guotas, with very few exceptions.

ROET: Agreed with Ehrenfeld’s comments. We do not know how long this utilization has been going on
and for which year, class, or sex. Referred to utilization for tourist trade and commercial markets,
major export to Japan and Europe. There also appears to be international trade between
Caribbean countries, primarily directed at tourists. There may be some import in the region of
Asian turtle products for that trade. International trade may not be visible in your country, but it
still exists.
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WALTERS:

ROET:

MROSOVSKY:

GREGOIRE:

DAMMANN:

There is considerable Japanese trade in hawksbill products but oftentimes the country of origin is
not given.

Heard that the hawksbill is most endangered, but data base does not indicate a large Caribbean
trade. He asked if this meant that Caribbean fishermen unload the turtles on the “high seas” to
others (for instance, to non-CITES countries).

Stated that a lot of trade goes on in a country which its government may not be aware of.
Requested Roet for non-WATS sources of information.

Gave a synopsis of trade data.

Asked whether the Netherlands are shown to be a major exporter. If so, trade figures are
untrustworthy because there are no sea turtles there.

Asked, if small islands are exporting and the numbers are assumed to be true, how could WATS
curtail trade from these small islands?

Pointed out that the Netherlands are not a party to CITES and are a leading transit shipper for
turtle products, also from Asia.

Asked what kind of turtle parts are in trade.
Stated that they were mostly hawksbill shells, some green turtle shells, meat in wider Caribbean
trade, loggerheads in curio shops, leatherback oil and skins. One strange record: Japan shows

more import from Cayman turtle farm than the Cayman Islands show as being exported.

Moved discussion on to regional trade in turtles and products.

KAVANAGHT: Said that in Haiti turtle fishing is not an important activity. The animal has limited market value. The

MAST:

fishermen prefer to take shrimp or lobster. Green turtle is used for neat and wall decoration. Meat
is used locally: from fishermen to consumer, no middleman. Green turtles are often left alone on
the beach by people who live there; too large and too much meat all at once. Hawksbill meat is
good; special efforts are made to catch them. Carapace is used locally for domestic market or
tourists. Scutes for rings, etc. Whole small hawksbills are used for wall decorations. One pound of
lobster costs $5.00; one pound of turtle costs $3.00. In addition, it is more trouble to catch a turtle.

Asked what methods were used to catch turtles in Haiti.

KAVANAGHT: Replied that different types of nets with decoys, are used to attract and catch the turtles. Also,

ROET:

KAVANAGHT:

sometimes they are shot with a gun, but this damages the shell, so this method is not often used-
only for sport fishery. Japan import figures for turtle from Haiti are greater than the number of
animals present in Haiti.

Asked for import-into-Haiti data.

Replied that some turtle shells are imported as raw material which is processed and then
exported. Only one exporter to Japan.
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LEONARD:

Said the Virgin Islands produce products, but are not set up for export. They sell to whomever
passes by.

Suggested that large quantities of turtle products are stored somewhere until a need arises.
Therefore, the trade data do not necessarily reflect when the turtles were actually caught.

Stated that the greatest export from Panama to Japan was hawksbill. There was inadequate
legislation and it is still possible to get an export permit for hawksbills. San Blas has its own
municipal legislature and may be receiving hawksbills from Colombia. There are many merchants
in Puerto Obaldia for turtle trade.

CARRANZA-FRASER: Said it was difficult to get official information on turtle catch for self consumption. There

PACHECO:

ROET:

LEONARD:

BLANDFORD:

GREGOIRE:

is a need for inclusion of data on non - commercial consumption. This is difficult to control. He
asked how much was being caught in the Caribbean for local or regional consumption.

Noted that trade in turtle products puts pressure on conservation. The international scene is not
fair to local situations. Costa Rica has legal harvest for local consumption. According to the
WATS data base there is heavy trade from here, but Costa Rica is not necessarily involved in
this.

Thought that contrary to what has been said, trade has decreased. Japanese trade has
decreased slightly.

Noted that on the small islands there are only part-time turtle fisheries. The young fishermen are
not interested in catching turtles, nor eating the meat.

Stated that in Panama older fishermen, as well as young ones, fish for turtles for local use.

Made a comment on WATS data base. If Jamaica is deleted from Table 12, there are only about
260 turtle fishermen in the Caribbean. This seemed to be too low a number as far as he could
judge.

Said that in Panama it was mainly the Indians and Afro- Antilleans who fished for turtles, eggs
and guts for their own use. Some people used the meat and eggs of the canal turtle. Meat was
not sent elsewhere: it is used locally and in just a few restaurants (canal turtle - leatherback).

Defined subsistence to mean for food only. Subsistence also provides meat for exchange with
friends and neighbors. Subsistence hunting also has cultural aspects.

Said that in his village people lived from the turtle. They didn’t have much money so had to look
after themselves. Turtles helped them a great deal.

Noted that in Dominica subsistence turtle hunting had declined because there were fewer turtles.
Closed season June-September but was difficult to enforce. There was pressure on the poor
people to break the law, because they have to eat. He did not believe that subsistence hunting
hurts the turtles, but he was not sure.

2 Editors’ note (2009): Table 1 could not be located.
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POLANCO:

FINLEY:

BLANDFORD:

Reported that in the Gulf of Mexico and the Caribbean two species are fully protected. Turtle
consumption tradition not strong, may be in Vera Cruz.

Added that in Grenada the young men do go turtling (as opposed to Virgin Islands).

Said that in his village it is mostly older men who did the turtling. But he taught his boys so
they could feed their families when they grew to be men.

Stated that incidental catches of turtles were only by shrimp fishermen. Eggs were used more
than meat. Eggs were used in restaurants. Believed to be an aphrodisiac. Sold in bars as
such. In closed season as much as $1.00 per egg. Shrimpers used meat of incidental turtle
catch for food. Meat not popular in Honduras, but eggs were.

Said the situation in Mexico was similar to Honduras.
Asked the panel how they could improve Data Base.
Said that turtles move, nest, and feed in different places. Greater international cooperation
was needed. For instance, greater cooperation between Costa Rica and Nicaragua on their
shared green turtle population. Costa Rica protects its turtles, while Nicaragua kills 15,000.

Cooperation was needed to maintain the populations.

Stated that more long-term data collection is needed, as in fisheries management. Maybe use
students for thesis projects in this.

Suggested we should be careful when getting information from fishermen, as it may be
unreliable.

Said you could work with fishermen and get reliable data. It depended on your approach. Do
not only look at research problems, look also at their problems. They test you on what you

know about turtles. This will get their trust.

Closed the session.
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4.9.2 Audience Response

Comment by S. Inchaustequi:

Should the turtle’s penis be considered as a turtle product? This is used in alcoholic beverages as an
aphrodisiac (wide distribution) in the Dominican Republic and other islands. The dry penis has a cost of $20.00
(U.S. dollars). Should this aspect be considered as part of the education program?

Response:

None.
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4.9.3 Annex to Management Options Panel Session

INTERNATIONAL SEA TURTLE TRADE IN THE WIDER CARIBBEAN

Prepared by Emily Roet

Sea Turtle Rescue Fund

Center for Environmental Education
Washington, D.C. USA

Sea Turtle Species Predominately Harvested for International Trade

Hawkshill:

Status: Hawksbill turtles are listed in Appendix | of the Convention on International Trade in
Endangered Species (CITES) which includes species threatened with extinction and which are
or may be affected by trade.

Primary Threats to Survival:
Harvest of adults and juveniles for the “tortoise shell” trade.

Primary Products:
Adult hawksbills are harvested for their shells which are manufactured into “tortoise shell”
jewelry and carvings. Juvenile hawksbills are harvested to be manufactured into stuffed turtles
and carapace wall hangings.

Green Turtle:

Status: Green turtles are listed in Appendix | of CITES, and the Annex to the Convention on Nature
Protection and Wildlife Preservation in the Western Hemisphere.

Primary Threats to Survival:
Commercial exploitation of eggs and adults. Incidental catch in fisheries.

Primary Products:

Meat (fresh, frozen, and canned), calipee, calipash, oil (used in cosmetics), skins, manufac-
tured leather articles, carapace wall hangings, stuffed specimens, and “tortoise shell” jewelry.

Olive Ridley:
Status: Olive ridley turtles are listed in Appendix | of CITES.
Primary Threats to Survival:
Commercial harvest of adults for skin and meat. Harvest of egg from nesting beaches.

Incidental catch in fisheries.

Primary Products:
Skin and manufactured leather articles.
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Types of International Trade in Sea Turtle Products in the Wider Caribbean Region

Commercial Trade:

Exports of sea turtle products (primarily unprocessed products) to markets in Japan and Europe.

Trade in sea turtle products (both unprocessed and manufactured) between countries in the wider
Caribbean for the tourist trade, for re-export to markets in Japan and Europe, and to a lesser extent,
for national consumption in the country of import.

Tourist Trade:

Export of sea turtle products by tourists. Products are generally, but not exclusively, manufactured.

Deficiencies in Trade Statistics

The following tables and graphs are derived from the Japanese Ministry of Finance statistics. Japan, the

largest importing nation for raw hawksbill shell, and a major importing nation for other sea turtle products, has
recorded imports by country of origin for hawksbill shell and “other tortoise shell” since 1965, and for turtle skin
and leather since 1976. It must be emphasized, however, that these statistics reflect only a portion of the actual
international trade in sea turtle products occurring in the wider Caribbean for the following reasons:

1)

(@)

3)

(4)

()

Other countries outside the wider Caribbean region import commercial quantities of sea turtle products
from this region. Generally, data are not available on this trade.

A large tourist trade in sea turtle products exists in many countries in the wider Caribbean. This trade is
substantial, but statistics are not currently available.

Many wider Caribbean countries export sea turtle products to other wider Caribbean countries. Some of
these products are then consumed locally, some are sold to tourists, and some are commercially re-
exported. Data are generally not available on this trade.

The records of imports into Japan probably are incomplete due to difficulties associated with reporting
imports. In addition, the Japanese government imposed a 30 ton (30,000 kg) import restriction on hawksbill
shell in 1980; therefore, any imports above that limit, being illegal, are likely to go unreported.

Japanese trade statistics do not distinguish between country of origin and country of export. Therefore,
these statistics do not necessarily include all countries from which turtles have been harvested to supply
the Japanese market, nor do quantities shown for countries necessarily reflect harvests that have occurred
solely in those countries. In some cases, countries without native sea turtle populations (e.g., the
Netherlands) and countries without large hawksbill populations (e.g., Cayman Islands) have been identified
as major suppliers of hawksbill shell to Japan.
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! Source: Boeki Geppyo, Ministry of Finance, Japan.

? Estimates of the weight of the shell (carapace, marginal scales and plastron) from an adult hawksbill
range from 1.5 to 2.5 kilograms (kg). Thus, 10,000 kg of raw hawksbill shell represents 4,000 to 6,000
adult hawksbills. However, these estimates are conservative as not all parts of the shell are always
traded. Using the above conservative estimates, approximately 7,250 to 12,084 hawksbills were killed to
provide the 18,126 kg of shell which was recorded as Imported by Japan from the wider Caribbean

countries in 1982.

® “Total Japanese Imports” includes 20,563 kg of raw hawksblll shell recorded as originating from the
Netherlands. It is likely that these imports are actually from the Netherland Antilles. However, these
Imports are not included in the category “Japanese Imports from the Wider Caribbean Countries” due to

this uncertainty.

155



Table 1

Overview of Recorded Japanese Raw Hawksbill Shell Imports (1978- 1982)

Wider Caribbean Countries from which Japan Reported Importing
Over 10,000 Kilograms of Hawkshbill Shell

Country Total Quantity (kg)
1978-1982
Islands Cayman 20,216
Cuba 27,246
Panama 19,929

Wider Caribbean Countries from which Japan Reported Importing
Between 1,000 and 10,000 Kilograms of Hawksbill Shell

Country Total Quantity (kg)
1978-1982
Bahamas 4,428
Belize 1,274
Dominican Republic 1,982
F.W. Indies 1,041
Haiti 5,748
Honduras 2,267
Jamaica 3,300
Nicaragua 2,862
St. Lucia 1,181

Netherlands
(= Netherlands
Antilles?) 6,590

Wider Caribbean Countries from which Japan Reported Importing
Less than 1,000 Kilograms of Hawksbill Shell

Country Total Quantity (kg)
1978-1982
Barbados 43
Costa Rica 449
Dominica 303
Grenada 16
Puerto Rico 18
St. Vincent 180
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Table 2

Wider Caribbean countries from which Japan reported importing substantially
larger quantities of hawkshill shell in 1982 than in the previous four years

Country Quantity (kg)
1978 1979 1980 1981 1982
Belize 314 258 0 702
Dominican Republic 219 534 357 872
Jamaica 128 559 695 419 1,499
Table 3

Wider Caribbean countries from which Japan reported importing substantially

larger quantities of hawkshill shell between 1977-1982 than in the two preceding six year periods

Country Quantity

1965 - 1970 1971 - 1976 1977 - 1982 Total
Bahamas 2,349 3,362 5,350 11,061
Belize 771 398 1,314 2,483
Cayman Islands 0 6,156 24,079 30,235
Dominica 0 132 303 435
F.W. Indies 427 274 1,239 1,940
Honduras 283 354 2,338 2,975
St. Lucia 0 965 1,670 2,635
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Table 4. Recorded Japanese Imports of Raw Hawksbill Shell from Wider Caribbean Countries (1965-1982)

Quantity (kg)

Country 1965-1970 1971-1976 1977-1982 TOTAL
Bahamas 2,349 3,362 5,350 11,061
Barbados 690 1,373 43 2,106
Belize 771 398 1,314 2,483
Cayman Islands 0 6,156 24,079 30,235
Colombia 862 166 0 1,028
Costa Rica 2,383 1,701 709 4,793
Cuba 27,009 38,466 31,230 96,795
Dominica 0 132 303 435
Dominican Republic 5,899 221 2,489 8,609
F.W. Indies 427 274 1,239 1,940
Grenada 0 631 75 706
Guyana 27 0 0 27
Haiti 6,836 7,711 6,921 21,468
Honduras 283 354 2,338 2,975
Jamaica 5,062 6,167 3,983 15,212
Leeward Windward Is. 1,583 0 0 1,583
Mexico 0 8 0 8
Nicaragua 1,998 9,094 4,435 15,527
North West Indies 68 0 0 68
Panama 64,030* 53,908 24,379 142,317
Puerto Rico 2,059 2,011 282 4,352
St. Lucia 0 965 1,670 2,635
St. Vincent 0 814 410 1,224
Turks and Caicos Is. 2,111 85 0 2,196
United States 150 159 0 309
Venezuela 0 171 0 171
Total 124,687 134,327 111,249