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PRESIDENT’S REPORT

Overview

I am pleased to report that the 21** Annual Symposium on Sea Turtle Biology and Conservation was a great success. Beginning with
the Latin American Reunion at the Pocono Environmental Education Center on 20-22 February, continuing with regional meetings and a
wonderful Telemetry workshop on 22-23 February, continuing through the stimulating symposium itself and ending with workshops and six
wonderful field trips on Wednesday 28 February all participants were fully engaged and energized. The snowfall in the Poconos and in
Philadelphia on Thursday the 22™ gave an added touch for our tropical visitors. Fortunately it cleared off so that the meeting went on as
scheduled. The large meeting space gave everyone room to gather and talk both formally and informally. A good time seemed to be had by all.

A total of 802 biologists, conservationists, scientists, managers, community members and local residents attended the Symposium. Of these,
124 were members of the indigenous Philadelphia community. We are a unique gathering because we are not only scientists and managers, but
are also the people who live with sea turtles. Our approach has always been to include the indigenous people in an area in our projects. That is
why I am particularly pleased that so many school children (50 from West Philadelphia and 21 from the suburbs) along with their teachers,
parents and friends participated in the Symposium. That will have a long-term effect in their lives and in conservation both locally and
nationally. In addition, local singers and artists joined us as well. This was a very diverse gathering. In all there were participants from 57
nations from around the world representing all continents except Antarctica.

Some new things were successful. To compensate for our large size we changed format. We had 86 oral presentations, of which one was a
keynote talk, 5 were invited talks, and 16 were for the special leatherback session. Therefore, most papers were delivered as posters (293) in a
large venue on high quality poster-boards, with the coffee breaks and vendors in the same room and meeting tables as well. That worked very
well. The workshops were very successful with the Telemetry workshop attracting 200 people and the major telemetry companies. The full size
leatherback turtle model and diorama made by the students of Carl Sandburg Middle School were very popular, well attended and the source of
many fine photographs. It provided a chance for a full-scale PIT tagging demonstration and comparison of techniques as well as the source of
ABC television coverage of the symposium. We were pleased to see how successful the Panel Discussions became. Excellent summary
statements were delivered and the entire process is summarized in this Proceedings volume.

Volunteers

Thank you to all those people who made this a successful symposium. This is a wonderful organization; a unique organization and all who help
are special souls. Because I have already thanked many people by name in the President’s Report that was in the Marine Turtle Newsletter and
due to the need to conserve space in the proceedings I am not listing your names here. However, that does not take away from my great
gratitude to you all for your help.

Business

There was important business conducted at the Symposium. First, there were 8 resolutions passed by the assembly. These have been forwarded
to the appropriate officials to whom they were addressed. The Resolutions themselves are posted on the Symposium web site.

Second and of great importance, the business meeting passed a resolution changing the “Annual Sea Turtle Symposium” into a “Sea Turtle
Society.” This was done to facilitate year around activities of our large organization. It was necessary due to the expanded nature of our
commitments and the need for greater activity in the area of sea turtle conservation.

Financial Considerations

The new Society is on sound financial ground. Income and expenses balanced. It is important to keep in mind the tenuous nature of the finances
for the Symposia this year and in the past. Most scientific and business meetings charge a registration fee of from $250 to $1500 for each
attendee. Even the Ecological Society of America and herpetological societies are at a cost of $250 per person. This covers rental of meeting
space, refreshments, invited speakers, printing, management, etc. This year we raised the fee for the Symposium to about $40. We also received
generous support from the David and Lucile Packard Foundation ($132,000), the US National Marine Fisheries Service, Office of Protected
Species ($10,000), the US Navy ($5,000), Drexel University ($3,000 plus staff, etc), the Center for Marine Conservation ($2,500), Sunoco
($2000), and Verizon Communications ($500 in kind). This is a total of $154,000 or $192 per attendee. Our Symposium is heavily subsidized.
It is not likely to continue to be supported in this manner in the future. Therefore, we must be aware that we will have to raise the registration
fee to cover the actual cost of the meeting. The registration fee needs to be a minimum of $80 per person That would give the organizers the
opportunity to prepare an excellent meeting without having to spend all waking moments finding a few dollars to make ends meet.

Final Comments
As I pass on this office to our new president, Earl Possardt, I would like to thank all of you for the great honor that you have given to me in
electing me to be your president for the 21* Symposium. It was a pleasure to serve and I look forward to a smooth transition. I pledge my full

cooperation to Earl as he undertakes this adventure. Good luck and best wishes.

James R. Spotila, Ph.D.
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STUDENT AWARDS

There were 104 student presentations (27.6% of all presentations) — 23 papers (27.4% of all papers) (16 biology, 7 conservation),
81 posters (27.6% of all posters) (47 biology, 34 conservation). $3250 awarded to 8 recipients (7.7% of all students). Awards
Committee (14 members): Anders G.J. Rhodin (Chair), Ana R. Barragan, Lisa Campbell, Marydele Donnelly, Brendan J.
Godley, William P. Irwin, Colin J. Limpus, Stephen J. Morreale, Wallace J. Nichols, Nicolas J. Pilcher, Richard D. Reina,
Edward A. Standora, Blair Witherington, Jeanette Wyneken.

Oral Presentations

Best Biology Oral Presentation
Philippe Rivalan, M. Girondot, and A.-C. Privot-Hulliard. Estimation of tag loss and annual survival rates of leatherback turtle,
Dermochelys coriacea, in French Guina. (Université de Paris, France). $500.

Runner Up Biology Oral Presentation
Susanna Clusella Trullas and F.V. Paladino. Energetics during the dispersal of olive ridley sea turtle hatchlings (Lepidochelys
olivacea) using the doubly labeled water method. (Indiana Purdue University, Fort Wayne, Indiana, USA). $250.

Best Conservation Oral Presentation
Sonja Macys. Conservation policy and stakeholder involvement: tilting the balance for marine turtles in Yucatan. (Colorado
State University, Fort Collins, Cororado, USA). $500.

Posters Presentations

Best Biology Poster Presentation
Maricela A. Constantino and M. Salmon. Prey detection by leatherback hatchlings. (Florida Atlantic University, Boca Raton,
Florida, USA). $500.

Runners Up Biology Poster Presentations

Dale Youngkin and J. Wyneken. A long-term dietary analysis of loggerhead sea turtles (Caretta caretta) from Cumberland
Island, Georgia. (Florida Atlantic University, Boca Raton, Florida, USA). $250.

Sadie S. Coberley, L.H. Herbst, L.M. Ehrhart, D.A. Bagley, S. Hirama, S.A. Schaf, R.H. Moretti, E.R. Jacobson, and P.A.
Klein. Derological detection of herpes virus infections in marine turtles. (College of Medicine, University of Florida,
Gainesville, Florida, USA). $250.

Best Field-Based Conservation Poster Presentation
Brian Riewald, A.B. Bolten, K.A. Bjorndal, and H.R. Martins. Effects of longline hooking on dive behavior and mortality of
oceanic stage juvenile loggerhead sea turtles (Caretta caretta). (University of Florida, Gainesville, Florida, USA). $500.

Best Socio-Economic Conservation Poster Presentation
Florence C. Evacitas, C.J.L. Ty, J.G. Diola, and J.G.L. Sisican. Understanding behaviors toward sea turtle conservation of local
communities in Hilabaan and Tikling, eastern Samar, Philippines. (University of the Philippines, Cebu, Philippines). $500.
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LEADERSHIP FOR THE FUTURE
Facilitator and Session Chair:

Amy Squires
John F. Kennedy School of Public Policy, Harvard University, Cambridge, MA

Two leadership panels took place at the Symposium. One was composed of senior researchers and conservationists who had contributed a
lifetime of work to sea turtles. The other was composed of junior researchers and conservationists who are beginning a lifetime of work in sea
turtle biology and conservation. Both panels provided insights into sea turtle biology and conservation and lessons that they had learned.
Breakout sessions allowed the entire symposium to participate in discussions of the ideas generated by the panels. Presented below aree
summaries of the panel presentations and lessons learned by both the panels and the symposium participants. We hope that this exchange will
generate new ideas and discussion of sea turtle biology and conservation at future symposia.

Mature Adults: How We Did It
Panelists:

David Ehrenfeld, Professor of Biology, Ecology, Evolution and
Natural Resources, Rutgers University, New Brunswick, NJ, USA

John R. Hendrickson, Professor Emeritus, Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ, USA

Henri A. Reichart, Interim Program Director for WWF-US in Suriname (retired)
WWEF Senior Technical Advisor to Suriname Forest Service (1989-1998)
San Rafael, CA, USA

Jack Woody, International Sea Turtle Coordinator (retired), US Fish and Wildlife Service, Albuquerque, NM, USA

John Hendrickson spoke about his experiences in turtle conservation on the Malay Peninsula. The local community was eating the turtles and
harvesting eggs from the nesting beach. John believed that he needed to pursue turtle conservation within the context of the communities’
cultural attitude toward turtles—that is, that they are food. He worked with members of the Sultan’s government to establish a management
arrangement for the turtles. The local community was guaranteed a certain number of eggs each season, a number John considered reasonable
to sustain a viable population.

Henry Reichart spoke about his work in Suriname to ranch green sea turtles. In that case, the local community had been harvesting the eggs,
threatening the population. The challenge was finding a middle-ground conservation approach, between unrestrained use on the one hand and
complete protection on the other. Henry worked with the local community to establish ranching facilities for the turtles, using members of the
community in different roles. What Henry did not realize, until later, was that the community had a sophisticated caste system, and the
assignments he had given different individuals did not reflect the caste order. This created contention within the community and undermined
the success of the ranching effort.

Jack Woody spoke about his work with US Fish & Wildlife Service. Jack has worked to be the field scientists’ ally within the bureaucracy,
trying to bridge the gap between agency management and line scientists. His comments underscored the importance of dealing with someone
within an agency who really understands conservation and the nature of field work but also speaks the language of bureaucracy, understands
the process, and can work the system so that good field work can get done. Conservation scientists would be wise to cultivate such an ally,
through good communication and cooperation, if there is not an obvious one already in the agency or institution.

David Ehrenfeld spoke about the role of science and humans in conservation. He encouraged creative thinking in conservation research but
also cautioned that conservationists continue to apply rigorous scientific principles and standards to their work. He spoke about the human
element in conservation, encouraging conservationists to embrace it as essential, rather than an obstacle, to conservation.

Lessons learned:
e  The human element in conservation can confound the very best science and research, so don’t neglect it
e  Because humans are an essential part of the conservation equation, it helps to like them
e  Know the community in which you are working
o Political: Who has power and makes decisions?
o  Cultural: How does the community structure itself (e.g., authority, castes, etc.); what are the cultural attitudes towards turtles,
conservation, science, Westerners?
o  Commercial: Who gains from turtle use? Who will lose from conservation?
Craft a conservation approach based on that context
Choose your battles—where can you be effective without dissipating all good will and tolerance for your efforts
o Be patient
o Itis OK to lose some battles, as long as you live on to win the war
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New Recruits: Expectations For the Future
Panel Members:

Randall Arauz, Central American Director, Sea Turtle Restoration Project, Turtle Island Conservation Network, San José, Costa Rica
Ana R. Barragan Rocha, Principal Investigator, Proyecto Laud- 1. N. P., Mexico, D. F., Mexico

Alison Leslie, Department of Nature Conservation, University of Stellenbosch, Private Bag X1, Maiteland, 7600, South Africa
Kathleen L. Moran, Department of Zoology, University of Florida, Gainesville, FL USA

Jeffrey A. Seminoff, Archie Carr Center for Sea Turtle Research, Department of Zoology, University of Florida, Gainesville, FL, USA

Charles Tambiah, Projecto TAMAR-IBAMA, Salvador, Bahia, Brazil

Randall Arauz has been working in turtle conservation throughout Costa Rica. He spoke about his experience working with local fisheries to
adopt TEDs as an alternative to traditional long line fishing. He explained how he worked very closely with the fishermen to explore and
modify the technology to meet their needs, so that they would be adopting something that they helped create, rather than having something
imposed on them. The Costa Rican fisheries are now using this approach. But Randall expressed frustration about the difficulty of getting
such innovative technology adopted elsewhere. His comments point to one of the major challenges of conservation—that the most successful
conservation solutions typically have to be home-grown. That, in turn, suggests that, while good ideas and lessons can be shared with
conservationists elsewhere, they have to be used in a grassroots fashion--they need to be pollinated and developed locally for people to buy in
to the ideas.

Alison Leslie spoke about her experiences in South Africa working in crocodile and turtle conservation. Much of Alison’s work has been
carried out in reserve areas in the Province of KwaZulu-Natal. When asked about the biggest, future challenge facing sea turtle conservation in
Africa, Alison suggested that we need to start at least thinking about sustainable use of some sea turtle species. Her argument is that, unless a
value is placed on an animal in Africa, no one is going to bother with its protection. Alison has observed some of the unanticipated problems of
the government’s conservation efforts. For example, the government created a number of parks to protect wildlife in the country, but in so
doing dislocated villages in the process. Communities were pushed outside the boundaries of the park. They were forbidden to utilize the land
in any way, including hunting, and their only source of protein was therefore removed. Now that sea turtle populations on the southeast coast of
South Africa seem to have stabilized, Alison suggests that conservationists should consider sustainable use approaches that build the human
element into the equation. Pure conservation, in terms of full protection, has limited viability in the face of human poverty and need.

Jeft Seminoff talked about human consumption and species viability. Jeff’s work in Mexico suggests to him that human use is largely
incompatible with conservation except in very few, well-monitored and controlled situations. Jeff’s conservation efforts have emerged from his
research—involving the community in the research has given him the opportunity to discuss conservation with community members. In doing
so, Jeff has recognized that, if the community has a stake in the conservation—really has ownership of it—then success is much more likely.

In particular, community ownership of conservation has the added benefit of internalizing the enforcement burden—instead of conservation
being enforced on the community, the community will be more inclined to self-regulate/self-police, which completely shifts the nature of the
conservation solution, making it truly local and home-grown and part of the local culture and values system.

Ana Barragan has been working with leatherbacks throughout Mexico and the Caribbean. Ana’s particular interest is information sharing and
communications. She recognizes that there are different audiences for conservation information and has focused on tailoring the “message” to
meet the needs of the different audiences. For example, a federal official, a fisherman, a local village leader, and a school class all have very
different perspectives and different information needs, but they are all part of the conservation equation and need to understand the
conservation activities.

Kate Moran has been working in Florida and the Caribbean, with extensive work on green turtle grazing and the effects on seagrass beds. In
conducting her research, Kate became more sensitized to the ecological context of turtle conservation. She has begun working with scientists
in other disciplines to understand and address the big picture within which turtle conservation takes place.

Charles Tambiah spoke from his work in several countries in the Americas and Asia, primarily regarding community-based conservation and
human-wildlife dimensions. He emphasized the importance of understanding the connection between biodiversity and cultural diversity, where
successful conservation can only be accomplished when people are accepted as part of the solution and not just as part of the problem. He
called for biologists to be more accepting of the importance of the social sciences in conservation, to learn from non-biologists and local
people, to give value to local knowledge/science, to engage in simpler communications with others, and to respect local organizational
approaches. He alluded to examples of places in which there would be no sea turtle recovery if not for the involvement of local communities,
given that government agencies involved are short-staffed and under-funded. He also emphasized the acute need for addressing consumptive
use of sea turtles from a multidisciplinary perspective, and considering each location on a case-by-case basis. He concluded with the
understanding that there was no model for sea turtle conservation, as cultural and location specific solutions were required for long-term
success.

Lessons learned:
e Good ideas should be shared universally, but successful conservation projects still have to be home-grown
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e  Tailor your approach to the needs and values of the individual community
e  Nurture grassroots conservation so that it becomes more comprehensive—community ownership at the local level can lead to self-policing
and the development of more formal laws and policies, to broaden the conservation ethic
e  Share information with one another so that everyone can start to assemble the pieces into a big picture.
e  Leverage resources through partnerships and communications
o  Work with leaders in different aspects of the community and culture
o  Work across disciplines, not just with turtlers

Facilitated Group Discussions
Discussion Leaders:

F. Alberto Abreu Grobois, Laboratorio de Conservacion y Manejo de Recursos Bioticos, Estacion Mazatlan, Instituto de Ciencias del Mar y
Limnologia UNAM, Apdo. Postal 811 Mazatlan, Sinaloa Mexico C.P. 82000.

George Balazs, NOAA, National Marine Fisheries Service, Honolulu, HI, USA

Lisa Campbell, Department of Geography, University of Western Ontario, Ontario, Canada

Karen Eckert, WIDECAST, 17218 Libertad Drive, San Diego, CA, USA

Colin Limpus, Queensland Parks and Wildlife Service, Brisbane, Australia

Peter C. H. Pritchard, Chelonian Research Institute, 402 South Central Ave., Oviedo, FL, USA

Donna J. Shaver, U.S. Geological Survey, BRD, Padre island Field Station, padre Island National Seashore, Corpus Christi, TX, USA
Jeanette Wyneken, Department of Biological Sciences, Florida Atlantic University, 777 Glades Road, Boca Raton, FL 33431 USA

Lessons Learned:

e  Coordinate, collaborate, communicate, and educate

e De-mystify the science—reach out to the community, in their language

e Be a good guest, not an “ugly scientist”

e Work cooperatively to change the culture around conservation

Improve communications—consider the many different paths possible to different audiences and partners for your conservation work.

Consider how to get the information out through different venues—peer reviews, the media, even popular literature.

Push the science to inform management—integrate the scientists with the managers

Turtle symposium should target managers as well—not just the practitioners

Persist over time—you might lose some battles but still win the war

Address overall habitat protection as a context for turtle conservation (beach, in-water)

Science has fads that come and go—work with them, and keep them in the context of broader information-gathering and science

e  Orient research towards what is needed, not just what is currently being funded. If you build it (a good idea and good case), they will
come (the funding).

e  Your research will offer lots of case-specific findings, but always look for lessons or generalities that might be shared more broadly

e  Be willing to try a range of approaches—experiment with them, and measure their various success and failures, being sure to
communicate both your successes and failures more broadly so that others can learn

e  Try to engage a variety of methods, disciplines, approaches, philosophies, and ideas, with attention to the scale of the problem.

e  There may be a tendency to swing to either people-oriented work or very isolated research communities—but the future is in solid
research with community-level agendas and participation

e  Prioritize and evaluate program resources, emphasizing and exploiting modern technologies without leaving less funded organizations or
nations behind

e  Conservation must be democratic, not imperialistic

The future is in managing and sharing information, networking with others, doing our best to avoid constantly re-inventing the wheel

Help people make the link between conservation goals (which you’ve worked with them to articulate), laws, and enforcement of the laws

Be part of the solution

There is a need for community-based control and decisions about resources, like the turtles

Stop or reduce the “missionary zeal” of telling certain peoples that it is wrong to kill and eat turtles

There is the challenge of dealing with highly urbanized people removed from the environment, on the one hand, versus those people who

still must or view themselves to be predators

e  Before:

o  Typically all male scientists forming a somewhat exclusive club

Doing pioneering work with lots of trial and error

Involved with government to establish appropriate legislation

Good communicators—“gift of the gab”

Taking a species-specific approach

O O O O

e Now:
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People/communities can be part of the solution

Much more horizontal work (as opposed to vertical with national governments) and building networks with different
organizations and individuals

More concern about and engagement with communities to understand their knowledge and perspective

More holistic approach

De-mystifying the science, bringing it down to an understandable level and making sure it can meaningfully impact/support
conservation (noted how Archie Carr was very good at this)

e  Unchanged:

o

“Movers and shakers” are the ones that make a difference

e International waters should not be!
“All conservation is local” (with apologies to that great American politician, Tip O’Neill)
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PART I. ORAL PRESENTATIONS

KEYNOTE ADDRESS

35 YEARS OF TURTLE RESEARCH AND CONSERVATION, LESSONS FOR THE FUTURE

J. Whitfield Gibbons

University of Georgia, Savannah River Ecology Laboratory, Aiken, SC USA

For more than two decades, the SEA TURTLE CONFERENCE has
been successful in all of the ways that any group of conservation
ecologists should be successful. In fact, the record is so impressive
that I have changed the title of my talk to WHY ARE SEA TURTLE
PEOPLE SO SUCCESSFUL? First, you have achieved a rigorous
research record that has contributed to understanding turtle biology,
vertebrate biology, and a variety of biological principles. But from a
conservation perspective, and equally as important, you have taken
the research foundation and communicated not only to other
scientists but to groups and individuals that can make an even
greater impact on conservation - politicians, the general public,
school children.

Sea turtle conservation is perhaps the most successful effort on a
single taxonomic group ever, as measured by growth, influence, and
effectiveness. In fact, you are so successful as an organization and a
group of dedicated individuals that you are at that pinnacle where
someone addressing you can only do one of two things that are
productive. The first might be to tell you what you've done right and
encourage you to keep doing it but I'm pretty sure you know what
that is so I don't think I'll spend too much time on that aspect. The
second thing you do with a successful organization is you ask them
to help out in another area of conservation.

Partners in Amphibian and Reptile Conservation (PARC) is a
recently developed initiative designed to address conservation of
amphibians and reptiles, which of course includes sea turtles. PARC
is poised to find the solutions to the problems faced by
herpetofauna. People who have an agenda that in some way involves
snakes, frogs, turtles, salamanders, lizards, or crocodilians should
find out about PARC.

The PARC Mission Statement puts it succinctly:

To conserve amphibians, reptiles and their habitats as integral parts
of our ecosystem and culture through proactive and coordinated
public/private partnerships.

These beleaguered animals (which include all of the sea turtles) and
their habitats at last have people on their side, in North America and
the whole world. Reptiles and amphibians have been steadily
disappearing from much of the United States and other countries
during the past few decades. PARC is the answer to helping

maintain the herpetofaunal component of our natural heritage and
recovering some of what we have almost lost. Herpetofauna
represent a major part of our natural heritage. If these animals are in
trouble, we are in trouble. Reptiles and amphibians are sentinels of
our environmental health. If they are declining and ultimately
disappearing, we need to make amends. What happens to
herpetofauna is a sign of what could happen to other wildlife,
including sea turtles, and maybe even to us.

PARC has a vision of providing the remedies necessary to correct
the environmental problems that confront this group of animals and
their habitats. It may be the last chance we will have for us to assure
that humans and herpetofauna can live harmoniously in today's
world.

Check the PARC Web site (http://www.parcplace.org) and let us
know if you want to participate (parc@srel.edu)
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LEATHERBACK MINI-SYMPOSIUM

NESTING OF LEATHERBACK TURTLES IN GABON: IMPORTANCE OF NESTING POPULATION IS CONFIRMED

Alexis Billes' and Jacques Fretey”

' PROTOMAC, Cellule de coordination ECOFAC, BP 15115, Libreville, GABON, mailto:alexisbilles@multimania.com
2 UICN-FFSSN Muséum national d’Histoire naturelle de Paris, 57 rue Cuvier 75231 Paris cedex 05 France, mailto:jfretey@imatech.fr

Following a first assessment of the status of sea turtles in Gabon in
1997, the European program ECOFAC (Ecosystémes forestiers
d’Afrique Centrale) financed in 1999-2000 a field survey to ensure
regular methodical monitoring of sea turtle nesting activity on the
Gabonese South West beaches. From November 1999 to April 2000,
PROTOMAC (Protection des tortues marines en Afrique Centrale),
a network coordinating projects for the conservation of sea turtles in
Central Africa, conducted a first field survey named Nyamu
Mission; Nyamu being the vernacular name of leatherback in local
dialect Vili.

Gabon is a Western African country in the Gulf of Guinea and on
the Equator : it is situated at latitude 2°30’ north and 3°55” south,
between the 9th and 14th meridians. It is bordered on the north by
Equatorial Guinea and Cameroon, on the east and south by Congo
and west by the Atlantic ocean. Gabon has an area of 267 667 km?,
75% of it being covered by the Ogoue river basin and 85% by a
dense equatorial forest. The Gabonese coast line stretches for nearly
950 km (with the exclusion of the lagoons), and has the specific
characteristics of most tropical littorals with low sandy coasts
prevailing over rocky ones. From 20 to 300 km wide, the
sedimentary coastal basin stretches over 50,000 km? of dry land and
stretches extensively over the continental shelf (Lebigre 1983).

The beaches in the north of the country where rocky parts alternate
with muddy and sandy ones are not often frequented by
leatherbacks. But, south of Libreville, nesting sites are to be found
all along the coast. The long beaches of “La Pointe Pongara”, a
peninsula facing Libreville in the Gabon estuary, are regularly
frequented but without any real concentration.

South of Port Gentil, the economic capital of Gabon, aerial surveys
have confirmed that the littoral, which consists of narrow sandy
beaches bordering lagoons of fresh or salt water, is a site of regular
nesting for leatherbacks. Mass nesting is observed on the 100 km
long beaches from the south of the town of Mayumba to the
Congolese border (Billes 2000). Most of the length of the beaches is
hemmed by the Atlantic ocean on one side and the Banio lagoon on
the other side.

In 1998-1999, within the framework of the network PROTOMAC, a
first field survey was carried out by a local NGO (Aventures Sans
Frontieres) with the financial support of ECOFAC: 148 leatherbacks
were tagged (Sounguet & Moundemba 1999). In 1999-2000, a more
extensive survey made by PROTOMAC and supported by ECOFAC
allowed the monitoring of more than 96 km of beaches from the
mouth of the Banio lagoon to Congo (Figure 1). The Nyamu
Mission went from November 8, 1999 to April 25, 2000. The main
objectives of this first Nyamu Mission were to obtain an estimate, as
accurate as possible, of the extent of turtle activity along the whole
site, to identify as many females as possible to carry out a survey
over several years and to define the threats to the sea turtles
frequenting this site in order to decide and undertake measures for
their conservation.

A team stationed at a basic camp located approximately 50 km south
of Mayumba on the dense creeping vegetation covering the back of
the beach carried out on foot daily counts of nesting tracks along a 7
km stretch of beach, and weekly counts of an additional 20 km. In
addition, nesting along the entire 96.5 km was surveyed every 15
days with an ATV (Figure 1). During these daytime ground surveys,
slaughters of nesting females for meat and egg poaching were
recorded. A total amount of 171 counts has been noted on the 7 km
long stretch of beach, 30 on the 27 km zone and 10 on the total
length of the beach. Data were also collected during nightly beach
patrols made on the 7 km stretch of beach and nesting females were
tagged using a double tagging with Monel tags. The daily count on
the 7 km stretch of beach took place from November 8th, 1999 to
April 25th, 2000 and allowed a registration of 4175 leatherback
nesting crawls and 45 false crawls. The highest rate of nesting
activity was noted over 4 weeks in January and during this time, we
were able to count up to 107 crawls per night. On the 27 km stretch,
on January 30th, we could record a peak of 270 nesting crawls of
Dermochelys coriacea. The highest number of nesting crawls
recorded on the entire area, from the mouth of the Banio lagoon to
the Congolese border is of 454 counted on January 30th.

In south Gabon, the nesting season for Dermochelys coriacea seems
to last from the month of October to the month of April. Moreover,
according to counts noted, the highest level of nesting activity was
observed in the second half of January.From the daily counts which
took place on the 7 km zone we decided to construct 2 mathematical
models to estimate the nesting activity throughout the mission on the
27 km zone and on the total zone of 96.5 km. We chose multilinear
regression models which permit the exploration of the relations
linking a response variable N (number of crawls on the 27 km
stretch for the first model and number of crawls on the 96.5 km
stretch for the second) to a series of predictor variables Xi. To select
the variables we opted for a method choosing “automatically” a
group of optimal variables: “stepwise regression”. This method led
us to select a model in the formula : N=a + by + cz, where N
represents the average number of nesting crawls on day X on the 27
km zone for the first model or on the 96.5 km stretch for the second
model, where Y represents the number of nesting crawls noted on
the same day on the 7 km stretch patrolled daily and where z
corresponds to the number of days separating day X from the date of
the nesting peak; the former was fixed on the 30th of January from
the results of the counts which were carried out on the 27 km zone.
a, b and c are the coefficients calculated.

On the 27 km zone throughout the duration of the survey, the model
permits us to estimate the nesting activity at 15 600 leatherback
nesting crawls (from November to April).The histogram (Figure 2)
presents this estimation by regrouping the number of crawls
estimated per week; the week of the 24th to the 3 1st of January the
number of leatherback crawls noted was 1438. For the 96.5 km
stretch of beach, an histogram similar to the preceding one presents
the estimations by regrouping the number of crawls estimated per
week (Figure 3). The week of the 24th to the 31st of January, the
number of nesting crawls of leatherback noted on the total zone was
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estimated at 2684. We can estimate throughout the survey a nesting
activity of 29 700 nesting crawls of leatherbacks, compared with 9
500 throughout the last nesting season in French Guiana (Girondot
pers. Comm.).

During nightly beach patrols on 7 km, 935 leatherbacks were
tagged. 91 leatherbacks were seen again once, 17 twice and 2 three
times. Even if the number of observations is still a little limited
(n=132), we calculated an initial estimation of the internesting
interval of about 10 days. The estimation of the clutch frequency per
female is difficult to make for this season because the daily zone
surveyed (7 km) is to limited in relation to the total site (96.5 km)
and many females coming back to nest have certainly been missed.
They may have come to nest in another zone or when there were no
patrols. Nevertheless we are able to provide an approximate
estimation of clutch frequency (ECF) calculated as follows:

+ only tagged turtles already noted, returning at least once, are taken
into account,

+ in order to limit the effect of the tagging date, only the turtles
tagged in November or December are considered,

+ the clutch frequency is calculated by dividing the number of days
between the two extreme observation dates of the turtle by the
internesting interval previously estimated at 10 days. The ECF thus
obtained is of 4.183 (n=60, SD=1.909, range=2-11) which is inferior
to the ECF calculated for the population of leatherback turtles in
French Guiana (Fretey & Girondot 1989): 7.04. By using these two
values of ECF (4.183 and 7.04) and the preceding estimation
calculated of the number of nests throughout the season on the total
site we have obtained an estimation of the breeding population of
female leatherback turtles for the whole site between 4200 and 7100
individuals.

During the season 1999-2000, analysis of 49 natural nests carried
out 2 to 3 days after the emergence of the hatchlings, permitted us to
determine an average percentage of hatching success of 67.29%
(n=49, SD=18.59, range=18.18-92.39). Eventhough a quantitative
study of the predatory pressure of airborne predators on nests was
not carried out, it seems that the predatory influences on leatherback
eggs are essentially due to Ghost crabs which are sometimes quite
numerous. Leatherback turtle eggs dug out by airborne predators are
only rarely recorded.

As regards hatchlings, predatory influences represent the greatest
natural threat in Mayumba. It is mainly due to Ghost crabs but
predatory influences such as Mongooses, Genets and Civets seem to
be regular predators victimizing essentially nocturnal hatchlings.
Airborne predation is probably mainly due to storks.

Poaching of leatherback eggs is a serious threat on the beaches close
to Mayumba; in front of the city almost every nest seems to be
harvested. Leatherback meat is mainly consumed by the inhabitants
of Mayumba and of the two nearest villages. During the entire
season, 93 carcasses of sea turtles were found, most of which having
been killed by villagers on the sections of the beach near Mayumba.
Local fishing practiced with nets especially takes place along the
length of the coast near the fishing village of Mayumba. The impact
of this activity as regards the accidental capture of marine turtles is
not insignificant. More worrying, industrial trawlnet fishing is
regularly practiced the length of the Mayumba coast to the border
with Congo, very near the coast without respect for the legislation in
force.

Offshore oil rigs are to be found of the coastal length of the site and
we have noted regular wreckage on the beaches (every 10 to 15
days) of numerous tar balls and sometimes little spills. At this time
we haven’t yet observed turtle carcasses covered in oil.

7

The first estimation of the leatherback nesting population we made
this season 1999-2000 confirms the international interest of the
whole site for the species, especially in this period of growing
concern about the survival of Dermochelys coriacea throughout the
world.

For their monitoring, these Gabonese nesting beaches are actually
inseparable from Congolese beaches that are an integral part of the
coast of the Reserve de Faune de Conkouati ( Congo) and that
stretch from the border with Gabon to river Noumbi (whose mouth
is located 27 km south of the border).

A partnership has to be made soon between Gabon and Congo in
order to ensure the follow up of the study of the nesting sites in the
entire area and in order to ensure a transborder monitoring of nesting
activity from Mayumba to the river Noumbi.We recommend a
transborder collaboration for a common and harmonious supervising
scheme of this exceptional nesting zone and the creation of a Congo-
Gabon transborder marine reserve.

Figure 1. The location of the site.
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Figure 2. Number of estimated leatherback nesting emergences per
week on the 27 km zone from 8 November 1999-25 April 2000.
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Figure 3. Number of estimated leatherback nesting emergences per
week on the whole site (96.5 km) from 8 November 1999-25 April
2000.
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INSIGHTS INTO EVOLUTION, STOCK STRUCTURE, MIGRATION AND MATING BEHAVIOR OF LEATHERBACKS GAINED
FROM GENETIC STUDIES

Peter H. Dutton

National Marine Fisheries Service, Southwest Fisheries Science Center, P.O.Box 271, San Diego, CA USA 92038

The rapid advances in molecular techniques have provided new
tools to study aspects of population biology and behaviour that
have been particularly challenging in leatherbacks. Some of the
results have been surprising. Global analysis of genetic variation
using mitochondrial DNA sequence data reveals that despite their
ancient evolutionary history as a species, leatherbacks most likely
underwent population extinctions during the last ice age that
reduced the species to a single lineage that forms the basis of the
extant populations worldwide. This paper will present the current
state of our knowledge on geographic stock structure based on an

integration of both mitochondrial and nuclear data and evaluate
these findings as they relate to our understanding of migration and
the theory of natal homing. The results of recent paternity studies
and their implication to mating ecology will be presented.
Development of new nuclear microsatellite markers have allowed
genetic fingerprints to be compiled for almost all the females
comprising intensively monitored populations, enabling sibling
and possible mother-offspring relations to be identified. The
implications for conservation of this species will be discussed, and
potential applications for future studies will be outlined

DISTRIBUTION AND STATUS OF THE LEATHERBACK SEA TURTLE, DERMOCHELYS CORIACEA, IN THE INSULAR
CARIBBEAN REGION

Karen Lind Eckert' and Rhema Kerr Bjorkland®

! Wider Caribbean Sea Turtle Conservation Network , 17218 Libertad Drive, San Diego, California 92127 USA
2 Wider Caribbean Sea Turtle Conservation Network, Institute of Ecology, University of Georgia, Athens, Georgia 30602 USA

Identity

The leatherback or leathery turtle, Dermochelys coriacea, is the sole
member of the monophyletic family Dermochelyidae (see Pritchard
and Mortimer, 1999). The smooth black skin is mottled with pale
spots and the strongly tapered, slightly flexible carapace is raised
into seven prominent ridges. Adults have broad thermal tolerances
and can exceed 1000 kg in weight. Temperate latitude foraging
grounds provide Caribbean-nesting females with their preferred
prey, including cnidarians (jellyfish, siphonophores) and tunicates
(salps, pyrosomas). The specialized medusae diet placed the
leatherback atop a distinctive marine food chain based on
nannoplankton.

Nesting beaches are distributed circumglobally (approximately

40°N-35°S) and include the Caribbean Sea. Gravid females are

seasonal visitors to insular Caribbean nations, with observations
largely confined to peak breeding months (February-July).
Individuals generally nest on 2-5 year cycles, and mating is believed
to occur prior to or during migration to the nesting ground. Females
generally nest at 9-10 days intervals and deposit an average of 5-7
clutches/yr. After nesting, tag returns and satellite- tracking studies
confirm that females depart the Caribbean basin for distant feeding
grounds in the northern and eastern Atlantic Ocean.

Neither the dispersal patterns of hatchlings nor the behavior and
movements of juveniles are known. Survivability, growth rate, age
at maturity, and longevity in the wild have yet to be accurately
determined.

Conservation Status
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Classified as "Critically Endangered" by the World Conservation
Union (IUCN), the species is fully protected by the region's only
marine biodiversity treaty - the Protocol to the Cartagena
Convention concerning Specially Protected Areas and Wildlife
(SPAW, Annex II) and listed in Appendix I of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora
(CITES). Other treaties relevant to the Wider Caribbean Region,
including the Convention on the Conservation of Migratory Species
(Bonn Convention) and the Convention on Nature Protection and
Wildlife Preservation in the Western Hemisphere, also classify the
species as needing special conservation measures.

Assessment Scope

The Tropical Northwestern Atlantic Province, bounded by Florida to
the north and Amazonia (Brazil) to the south, includes the Gulf of
Mexico, the Wider Caribbean basin, and the waters of the Guianas
along the northern tier of South America. The Province is defined by
five Marine Ecoregions (characterized by patterns of ocean
circulation, coastal geomorphology, and the distribution of major
faunal populations; see Sealey and Bustamante, 1999). These five
Marine Ecoregions are: the Gulf of Mexico, the Bahamian

Ecoregion, the Central Caribbean Ecoregion, the Lesser Antilles
(Eastern Caribbean) Ecoregion, and the Guianas Ecoregion.

Three of these subregions embrace the 30 states and territories -
English, Spanish, French and Dutch speaking - included in this
status review of the "insular Caribbean region".

In geographic order, broadly from north to south, the Bahamian
Ecoregion includes the Bahamas, and the Turks & Caicos Islands
(U.K.). The Central Caribbean Ecoregion includes Cuba, the
Cayman Islands (U.K.), Jamaica, Haiti, the Dominican Republic,
Puerto Rico (U.S.), Trinidad & Tobago, and Aruba, Curagao, and
Bonaire (Netherlands). The Lesser Antilles (Eastern Caribbean)
Ecoregion includes the Virgin Islands (U.S./U.K.), Anguilla (U.K.),
Sint Maarten / St. Martin (Netherlands / France), St. Barthelemy
(France), Saba (Netherlands), St. Eustatius (Netherlands), St. Kitts
& Nevis, Antigua & Barbuda, Montserrat (U.K.), Guadeloupe
(France), Dominica, Martinique (France), St. Lucia, Barbados, St.
Vincent & the Grenadines, and Grenada.

To facilitate comparative analysis among this diverse array of range
states, the following information was determined for each: (i) name
and location of major nesting beaches; (i) name and location of
nesting beaches surveyed; (iii) survey effort or the frequency of
monitoring (e.g., nightly, weekly, whenever the vehicle had gas) and
longevity (how many years of data are available); (iv) type of data
collected (e.g., crawls, confirmed nests, and/or tagged females); and
(v) the estimated number of nests/yr. States were then characterized
as having <25, 25-100, 100-500, or >500 nests/yr. Because females
deposit 5-7 clutches per season in this region, the number of females
can be estimated from the number of nests laid. For example, 100
crawls may represent 70 successful nests, and those 70 nests were
most likely laid by 10-14 individual turtles.

Category I range states support <25 nests/yr (3-5 nesting females).
Category II and III range states support 25-100 nests/yr (5-20
nesting females) and 100-500 nests/yr (20-100 nesting females),
respectively, and are typical for the insular Caribbean. These states
host cohesive local nesting assemblages that predictably utilize the
island, and these assemblages are often, but not always described as
depleted from historical levels. Category IV range states support
>500 nests/ yr and are clearly important for the survival of the

species. There are two geographic focal points for Category IV
nesting: one in the north (Hispaniola-Puerto Rico-Virgin Islands)
and one in the south (Trinidad & Tobago).

The review focused on a single life history stage: reproductively
active adult females. There are no data on the distribution,
abundance or behavior of males, juveniles or non-breeding females
in the region, and no evidence (yet) that these life history stages
predictably occur in the region.

RESULTS

The region boasts two uniquely long-term studies of saturation-
tagged nesting assemblages (Sandy Point National Wildlife Refuge,
USVI and Culebra Island, Puerto Rico), but for the most part the
region's data are fragmentary, local survey efforts are inconsistent,
and the terminology of reporting (e.g., "crawls" vs. "nests") is
confusing.

Despite the challenges inherent in evaluating available data, it is
clear that, with the exception of Trinidad (where an estimated 4,000
females deposit 20-30,000 clutches/yr), insular nesting is predictable
but occurs nowhere in large numbers (by which we mean more than
1,000 nests or approximately 150 females/yr). There are no trend
data for Trinidad, but as the consistency of Index Beach coverage
increases, the coming years should provide insight into whether this
important colony is rising or falling. Efforts by the Nature Seekers
and other community-based groups have reduced the number of
females killed each year to near zero (down from an estimated 30-
50% per year on the east coast and near 100% on the north coast in
the 1960's and 1970's), but high levels of incidental catch threaten to
undo these gains.

The second focal point for Category IV nesting is the U. S.
territories, and made all the more important because populations in
both Puerto Rico and the U. S. Virgin Islands, where the species has
been protected for more than three decades, are known to be
increasing. At Sandy Point National Wildlife Refuge in St. Croix, an
average of 26 females nested (with an average of 133 nests laid)
each year between 1982-1986 and an average of 70 females nested
(with an average of 423 nests laid) each year between 1995-1999, a
near tripling over the course of two decades. Similar trends are seen
at Culebra National Wildlife Refuge in Puerto Rico, where an
average of 19 females nested (with an average of 142 nests laid)
each year between 1984-1986 and an average of 76 females nested
(with an average of 375 nests laid) each year between 1997-1999, a
near quadrupling over the course of just 15 years.

The four Eastern Caribbean range states that support Category 111
nesting (100-500 nests/ yr) also play a critically important role in the
survival of Dermochelys in the region. St. Lucia, St. Vincent & the
Grenadines, Grenada, and St. Kitts & Nevis are characterized by
good nesting habitat and healthy historical nesting levels that at least
rival current nesting densities in St. Croix. These nesting
assemblages have been severely depleted by an unregulated harvest
of breeding adults, the widespread collection of eggs, and habitat
destruction, such as by coastal sand mining and beachfront
development. [Martinique and Guadeloupe (France) are also likely
to support Category III nesting, but surveys have not been
conducted.] If efforts to stabilize population declines in Category III
states fail, the species will be reduced to only two primary breeding
zones in the insular Caribbean (Category IV range states, see
above), increasing its vulnerability to acts of man or nature.

Category I range states (<25 nests/yr) are unlikely to contribute
meaningfully to the survival of the species in the region. Many of
these states, including the Bahamian Ecoregion states of Bahamas
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and Turks & Caicos, and the Central and Eastern Caribbean
Ecoregion states of Cuba, Cayman Islands, Jamaica, St. Eustatius,
Saba, Bonaire, and Curagao lack suitable habitat. Others, like Aruba,
have seen local leatherback nesting reduced to zero over the course
of the 1990's. In some cases (e.g., St. Martin, Antigua & Barbuda,
Montserrat) we lack adequate data, but the best available
information suggests that fewer than 25 nests/yr are laid. There is no
current information on the extent of nesting in Haiti or the
Dominican Republic.

DISCUSSION

The status of breeding colonies of Dermochelys in the insular
Caribbean is mixed. On the one hand, closely monitored colonies
under U. S. jurisdiction are increasing, clearly illustrating the
benefits of protecting both turtles and critical habitat on a sustained
basis. Numbers are also rising in the British Virgin Islands and
Barbados, but these islands support known populations of fewer
than 10 turtles each. Trend data are unavailable for Trinidad, the
largest insular colony (roughly estimated at 4,000 females/yr), but
hopes that the colony is stable are tempered by the fact that
unsustainably high harvests were halted only a decade ago and the
land-based harvest has now been replaced by a fisheries-based
harvest. A minimum of 25% of nesters are accidentally ensnared in
coastal gillnets each year and the associated mortality poses an
immediate threat to the stability of the population.

For the rest of the region, it is clear that nesting populations have, on
balance, experienced dramatic declines since World War II and that
fully one-half of the 30 nations and territories in this review (i.e., all
Category I states) have no virtually capacity to contribute to the
survival of the species due to the near extirpation of local nesting
colonies or a lack of adequate nesting habitat.

The survival of the species hinges on maintaining current trends in
the U. S. territories, eliminating the fisheries threat in Trinidad, and
minimizing ongoing threats in Category III range states. This will

require an uncommon focus, especially in the smaller islands, which
are often characterized by a complex mix of traditional use (oil,
eggs), widespread habitat degradation, a culture of inadequate law
enforcement, and relatively inaccessible habitats ill-suited for
sustained protection and monitoring.

If we fail to change the status quo and fail to ensure the survival of
gravid females on tropical Caribbean nesting beaches, there will be
ecological ripple effects throughout the greater Atlantic ecosystem,
as the apex predator of a unique marine food chain disappears. With
fewer than five known "large" colonies (>1,000 nests/yr) left on
Earth, it would seem prudent to act aggressively on the side of
conservation and as soon as possible.
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STATUS AND NESTING OF DERMOCHELYS CORIACEA IN WEST AND CENTRAL AFRICA

Jacques Fretey

UICN-France, Laboratoire de IEvolution MNHNP

Dermochelys coriacea is the sea turtle with the largest geographic
distribution throughout the Atlantic Coast of Africa. It is present in
all countries from the Strait of Gibraltar to the Cape of Good Hope
(although very rare in Macronesia and absent from Saint Helena).
As with Chelonia mydas, its reproducing grounds extend from
Mauritania to Angola.

In South America the focus zone for reproduction of the species
includes Guyana and French Guiana (between 4° and 8° N) with a
scattering of minor sites throughout the Caribbean and beyond
Florida towards 30° N. An identical phenomenon is found in the
eastern Atlantic, in western Africa, with a focus zone similarly
covering approximately 4°of latitude from Gabon to the Congo
(between the Equator and 4° S) and scattered among several minor
sites extending almost to 13° S, and to the north to an extent
currently unclear to scientists between 18°and 28° N.

Sightings of the species in Macronesia are rare, except perhaps in
the Canaries where the bodies of turtles caught accidentally in

industrial fishing nets wash up on the shore. If regular nesting in
Lévrrier (Mauritania) is confirmed, this then would have to be the
most northern location for the eastern Atlantic D. coriacea nests
sporadically in various sites on the coast of Senegal, particularly on
the Pointe de Sangomar and near Ndoss.

Although they are rarely sighted in Guinean waters, leatherback
turtles may occasionally nest in the Bijagos Archipelago . A small
nesting zone has been confirmed on the island of Sherbro (Sierra
Leone). Monitoring of certain beaches in Liberia and west Cote
d’Ivoire should show that regular nesting sites for Leatherbacks
exist in the area. Nesting occurs all along the coast of Ghana.
Nesting has been confirmed in Togo, Benin and Nigeria.

Nesting remains to be confirmed on beaches in northern Cameroon
in the area between Kribi and the Nigerian border. The species nests
regularly and in significant numbers in Equitoreal Guinea, both on
the continent to the south and on Bioko island. Nesting is confirmed
on the islands of Corisco Bay, but not on Annobén. Good sites for
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reproduction have likewise been identified in recent years on Sao
Tomé and Principe. There is no known nesting on the island of
Rolas.

D. coriacea frequents all of the beaches in Gabon, from the Pointe-
Pongara across from Libreville all the way to the Congo. On the
Congolese side of the border, nesting is concentrated in the region of
Conkouati, but continues to the south all the way to Cabinda. During
the 1999-2000 nesting season, monitoring of the site in Gabon
stretching between Mayumba and the border made possible the
counting of nearly 30,000 nests, representing the coming to shore of
between 4222 and 7096 females. This new data places Gabon and
the Conkouati region in a position of primary importance, along
with French Guiana, for the worldwide conservation of D. coriacea.

Airborne counting carried out along the entirety of the Angolan
coast allows the presumption of a remarkable level of frequentation
which needs to be confirmed. Subadult individuals are observed in
clear water. In Namibia, sightings of the species occur essentially
between 22° and 23° S, but no nesting has been identified. In South

Africa, turtles of this species are sometimes seen along the Atlantic
coast and at the Cape of Good Hope. There are no reports of D.
coriacea on Saint Helena.

Noteworthy is the accidental capture on the island of Principe
("Boné de Joquei'")in March 1999 of 3 juvenile leatherbacks
between 17 and 21 cm in length. This exceptional discovery leads to
the hypothesis of a development area in this zone for the species. It
is necessary to explore the area in order to confirm the existence of a
development area for turtles in their first year of life.

Except among a few African groups that do not eat meat, the
leatherback is massacred everywhere. It is particularly sought out
for its fat, used in cooking and in indigenous pharmacopeia.

It is necessary to rapidly establish the significance of nesting in
Sierra Leone, Liberia, Ivory Coast, and in Angola, in order to
encourage the protection of beaches which are judged to be well
frequented. From a strictly biogeographic perspective, the most
northern nesting sites of the species should be searched for.

SOUTH AMERICAN LEATHERBACK POPULATION STUDIES

Marc Girondot , Matthew Godfrey , Philippe Rivalan , Johan Chevalier , and Anne-Caroline Prévot-Julliard

University of Paris XI, Bat 362, 91405 Orsay, FRANCE

Leatherbacks nest in various locations along the South-American
continent, but mainly on the Atlantic side. Nesting beaches are
known in Colombia, Venezuela, Guyana, Suriname, Département
francais de la Guyane, and Brazil, spanning more than 10,000 km of
coastline, both above and below the equator. There is a range in the
quality of data that have been collected at these various sites,
ranging from intermittent or anecdotal observations to long term
monitoring programs. Suriname and the Département francais de la
Guyane host the greatest number of nesting leatherbacks in South
America and have been studied intensively for more than 30 years.
However, there is no clear trend in population size in this region
because in general the dynamic is characterized by a very rapid

change in the number of nesting females: a large increase during the
80s and rapid decline during the 90s. The reasons of these large
fluctuations are under investigation. One possible explanation is that
frequent and massive changes of nesting beaches by females (which
have been described in this region) could mask changes in the
number of nesting females on any one particular beach. However, a
search of the literature from the Département frangais de la Guyane
between 1700 to 1850 suggests that leatherbacks were very rare, at
least in the 18th and 19th centuries. Life-history parameters of
Guianan leatherbacks (age at sexual maturity, annual survival rates,
etc.) recently have been estimated and are used to suggest a possible
explanation about the rapid change observed.
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LEATHERBACK TURTLES IN THE MEDITERRANEAN AND NE ATLANTIC

B.J. Godleyl, F. Bentivegnaz, A.C. Broderick!, J. Caminas®, G.C. Haysl, A. Lopez3, M. Hoogmoed4, D. Margaritouliss, C. Martin’, R.
Penrose®, C. Pierpoint6, E. Taskavak®, and J. Valeiras’

! Marine Turtle Group, University of Wales, Swansea, UK
% Naples Aquarium, Naples, Italy
3 Oceanographic Institute of Spain
# Natural History Museum of the Netherlands
> Sea Turtle Protection Society of Greece
6 Marine Environmental Monitoring, UK
7 Ege University, Turkey

There are numerous reports of sightings and strandings of
leatherback turtles (Dermochelys coriacea) in the Mediterranean and
Northeast Atlantic. These were first reviewed in a semenal work by
Brongersma (1972). We build upon this work by reviewing over 500
records between 1972-2000 and discussing the spatial and temporal
patterns of both sightings and strandings and investigating the
available information on incidental catch in marine fisheries. A full

report will be made available for a special edition of Chelonian
Conservation and Biology.
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LOCAL AND LONG-DISTANCE MOVEMENTS OF LEATHERBACK TURTLES (DERMOCHELYS CORIACEA) SATELLITE
TAGGED OFF EASTERN CANADA

Michael C. James !, Scott A. Eckert %, Bert Fricker >, and Blair Fricker *

! Department of Biology, Dalhousie University, Halifax, Nova Scotia, Canada
% Hubbs Sea World Research Institute, San Diego, CA, USA
? Nova Scotia Leatherback Turtle Working Group, Halifax, Nova Scotia, Canada

Leatherback turtles (Dermochelys coriacea) occupy nearshore and
pelagic waters off Canadas Atlantic coast. There is little information
available on the origins and destinations of leatherbacks encountered
in Canadian waters, and their seasonal movements in this part of the
Northwest Atlantic are poorly understood. Collaborative work with
commercial fishers in Nova Scotia has yielded valuable
opportunities for tagging free-ranging leatherbacks. In August 2000,
satellite tags were deployed on four adult turtles (two males and two
females). Tagged turtles remained resident in Canadian waters for

up to ten weeks. One turtle proceeded directly offshore shortly after
being tagged, while the other three animals occupied coastal areas of
Nova Scotia, Newfoundland, and Prince Edward Island. The largest
turtle tagged, a male, ventured into the Gulf of St. Lawrence and
remained there until late October. This is of special interest, as
leatherbacks are rarely reported from the Gulf. After departing
Continental Shelf waters, all four turtles assumed migratory
trajectories to the south. Turtle movements are interpreted in the
context of available environmental data.

NEW DEVELOPMENTS IN THE POPULATION DYNAMICS OF PACIFIC LEATHERBACKS: WHAT CAN POPULATION
MODELS TELL US?

Richard Reina!, James R. Spotilal, Arthur Dunham?, and Frank V. Paladino®

! School of Environmental Science, Engineering and Policy, Drexel University, Philadelphia, PA, USA
2 Dept. of Biology, University of Pennsylvania, Philadelphia, PA, USA
? Dept. of Biology, Indiana-Purdue University, Fort Wayne, IN, USA

The Pacific population of leatherback turtles appear to be in great
danger of extinction, almost certainly due to anthropogenic causes
such as loss of nesting habitat, poaching and unsustainable mortality

rate at sea. We recently proposed an empirical model that predicted
near extirpation by 2004 of the population of leatherbacks nesting at
Parque Nacional Las Baulas, Costa Rica (Spotila et al. 2000, Nature
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405: 529-530). We have revised this model to include data from the
last two nesting seasons. We observed a greater number of turtles
than that predicted by the model, this was due to an unexpectedly
high number of turtles returning with very long (6 or 7 year)
remigration intervals, and also by an unexpectedly high number
returning with very short (2 year) return intervals. The effect of the
past two seasons on the model was to delay but not prevent the
decline of the nesting population to less than 50 individual females
in 10 year’s time. We speculate that the increased proportion of
returned turtles in the past 2 seasons is a result of more favourable

climatic conditions following the end of a prolonged ENSO event.

We calculated the mortality rate of adult females to be 15% to 20%
annually, compared with a predicted sustainable rate of 3% to 3.5%.
This matches that rate previously calculated by a theoretical model
(Spotila et al. 1996, Chel. Cons. Biol. 2: 209-222). In order for the
population to stabilise, the model predicts that return rates must
double and that hatchlings recruitment into the population must not
fall. Thus we must work to reduce adult mortality and protect
nesting areas to increase survival of all life history stages.

LEATHERBACK TURTLE DERMOCHELYS CORIACEA NESTING ALONG THE CARIBBEAN COAST OF COSTA RICA

Sebastian Troéngl, Didiher Chacén?, and Belinda Dick®

! Caribbean Conservation Corporation, Apdo. Postal 246-2050, San Pedro, San José Costa Rica
2 Asociacion ANAI, Costa Rica
? Endangered Wildlife Trust, Costa Rica

Leatherback turtles have been studied intermittently along the
Caribbean coast of Costa Rica since 1957 but continuous monitoring
was not initiated until the 1990’s. Leatherback nesting occurs along
the entire coast and also on the Caribbean coasts of Colombia,
Panama, Nicaragua and Honduras. Tagging studies have shown that
movements of females between nesting beaches occur between
nesting seasons (throughout the Honduras-Colombia range) and
within the same nesting season (Costa Rica-Panama). Most
monitoring and tagging studies in Caribbean Costa Rica have been
conducted within three protected areas: Gandoca-Manzanillo
Wildlife Refuge, Pacuare Nature Reserve and Tortuguero National
Park. We estimate that 70 % of leatherback nests deposited along
the Caribbean coast of Costa Rica are laid within these areas. Using
number of nests deposited on monitored beaches (for years 1995-
2000) as an index of total nests along the entire coast we estimate

that between 2658-5191 leatherback nests are deposited yearly in
Caribbean Costa Rica corresponding to 505-987 females/year.
Comparison with other populations shows that the nesting
aggregation of Caribbean Costa Rica is the fourth largest
leatherback nesting population worldwide. The number of nests/year
shows an average decline of 2.0 % per year over the study period.
Killing of nesting females in northern Panama, egg poaching
(probably approaching 100% outside protected areas), loss of habitat
due to erosion and debris accumulation, and offshore oil exploration
are the main challenges facing the nesting population. Priorities for
leatherback conservation along the Caribbean coast of Costa Rica
include: further monitoring to determine long-term trend in
leatherback nesting, development of regional conservation
initiatives, improved inter-organizational coordination and increased
community participation

THE LEATHERBACK IN U.S. EAST COAST WATERS: ABUNDANCE, SEASONALITY, ANTHROPOGENIC MORTALIY AND
MANAGEMENT

Jeanette Wyneken', Sheryan Epperly 2 and Blair Witherington 3

! Florida Atlantic University, 777 Glades Road, Biological Sciences, Boca Raton, FL USA 33431-0991
2 National Marine Fisheries Service, Southeast Fisheries Sciences Center,74 Virginia Beach Drive, Miami, Florida 33149
3 Florida Fish and Wildlife Conservation Commission, Florida Marine Research Institute, 9700 South A1A, Melbourne Beach, Florida 32951

Leatherback nesting has been documented in most US mid-Atlantic
states, Florida and Texas. There are verified nesting records dating
from the 1940’s through today. No nests have been found in
Maryland, Delaware, Virginia, Alabama, Mississippi and Louisiana.

The most reliable estimates of leatherback abundance in the eastern
U.S. come from nest-count surveys on nesting beaches. The
presence of leatherback nesting in the eastern U.S. was once thought
to be rare (Caldwell, 1959) but is now known to occur regularly on
Florida's Atlantic beaches. During the period 1979-2000, 4112
leatherback nests were recorded from the eastern U.S. from New
Jersey (one nest) to Florida's western Panhandle (16 nests).
Approximately 99% of this nesting was recorded from Florida's
Atlantic coast. Most of Florida's nesting is concentrated in the

southeastern peninsula where beaches are closest to the Gulf Stream.
In Florida during the period 1989-2000, the annual number of
leatherback nests has increased significantly (r* = 0.712, p = 0.0006,
Florida Index Nesting Beach Survey program, Florida Marine
Research Institute). Nests counted in Florida during the1998, 1999
and 2000 seasons number 351, 558, and 453, respectively (Florida
Statewide Nesting Beach Survey program, Florida Marine Research
Institute). Using the mean number of nests (454 nests) and assuming
a seasonal clutch frequency of 6 nests/turtle and an average
remigration interval of 2.5 years (NMFS and USFWS, 1992), the
number of breeding adult female leatherbacks currently using
Florida beaches is estimated to be 190 and is certainly less than 200.
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Leatherback use of US East coast waters

Aerial surveys show that leatherbacks use most if not all US East
coast and Gulf of Mexico waters through the year. Leatherbacks
sighting are of large juvenile to adult sized animals. They are most
abundant in nearshore waters along the U.S. East coast during a
spring northward migration, but they are found in U.S. coastal
waters throughout the year. In the Northeastern region, leatherbacks
are sighted in waters from May through October. There are no data
for the winter months because there were no surveys for that period.
Few turtles are sighted in the fall and spring. Most sightings are in
summer.

In the mid-Atlantic states and Gulf of Mexico the sights differed
from the Northeast. During the winter months leatherbacks were
scattered along the SE coast. These sightings were lower in the
winter than in the summer. In the Gulf of Mexico the leatherbacks
sighted in the winter were found in waters from 100 m deep and
outward. These are probably the warmer Gulf of Mexico waters.
This distribution in the Gulf is also different from the other months
suggesting a seasonal shift in habitat use. In the spring sightings
along the East coast begin to peak and animals are seen in the
Eastern Gulf of Mexico waters and in the west central region of the
Gulf of Mexico

By summer there is a small concentration of leatherbacks off the
East coast of Florida associated with 20-40 m deep water where
thermoclines are common. It is assumed that these turtles are using
these waters to find resources or we suggest they may also be using
these waters to stay cool. In the Gulf of Mexico leatherbacks move
into shallower waters from 100 m to the coastline, another seasonal
shift in habitat use.

In the Fall, turtles occur in all SE waters but are less concentrated
off the SE Florida coast than in other months. There are relatively
few sightings in spite of significant effort. This further suggests that
the turtles are shifting habitat with season and are migrating through
these areas seasonally.

Strandings

Most leatherbacks strand on US east coast beaches; locations are
almost equally divided between the NE (45%) and SE (42%) with
just 13% along the Gulf of Mexico. There are different associations
between strandings and anthropogenic impacts with region.
Strandings in the Northeast appear to be associated with lobster pot
entanglement. Strandings in the SE and Gulf of Mexico are
correlated temporally with shrimp trawling, peaking in the spring.

Most of the US strandings are of adults and subadults; relatively few
animals smaller than 130 cm CCL strand. Large animals strand in all
regions (with the largest numbers occurring in the and in the Gulf of
Mexico associated with trawling). Very few animals smaller than
100 cm CCL are found stranding along the US eastern coastline or
Gulf of Mexico. None are located in the NE. This distribution of
animal sizes is probably related to their biology. Eckert (1999) noted
that smaller leatherbacks are restricted to waters of at least 26° C.
The NE waters are colder than this at their warmest days.

The implications of body size

The leatherback is the largest of all sea turtles, it dives the deepest,
and travels the farthest. Large body size may well be related to other
aspects of leatherback biology. The biological implications of their
large size include the possibilities that (i) either they have rapid
growth or a very long growing period. (ii) Large body size provides
for thermal inertia (animals don’t cool as quickly or heat as rapidly

as a smaller animal of the same shape because, relative to their
volume, they have less surface area from which to gain or lose heat);
(iii) large body size can increase potential storage of energy; and (iv)
large body size increases potential for high reproductive output
(room for more eggs or bigger eggs). Clearly these are not exclusive
features.

Once leatherbacks reach large size, thermal inertia becomes a major
component of their suite of physiological features, and is related to
their ecology and behavior. Large turtles have a low surface-to-
volume ratio so that a proportionately smaller area is exposed to
water. Hence, the body core can stay relatively warm in cold water
and cool in warm water. The ability to stay near ideal (preferred)
body temperature permits diving to greater depth (deep waters tend
to be very cold) and swimming in cold water at higher latitudes.
Thermal inertia may also facilitate early nesting when waters are
somewhat cooler.

Implications of leatherback biology and body size to management

The ability of leatherbacks to range far means protection must
extend into tropical, temperate and even near arctic waters. Ability
to dive deeply may result in deepwater fisheries interactions. That
other species would not encounter. Large size makes leatherbacks
susceptible to entrapment in trawl nets, even when some turtle
excluder devices are in place because exit opening in conventional
TEDs may be too small for most to escape. Losses of turtles in US
coastal waters may impact other Atlantic nesting populations.
Strandings of tagged leatherbacks tell us that nesting turtles from at
least French Guyana, St. Croix and Costa Rica die in US fisheries.

The large size of this animal imperils it in waters besides those
along the US coast. Leatherback turtles are captured and drowned in
trawl nets through out the world. Drowning in trawl nets is likely
one of the largest sources of anthropogenic mortality in the western
North Atlantic. The U.S. shrimping fleet alone is estimated to
capture 650 leatherbacks annually.

To address this problem the National Marine Fisheries Service
developed a leatherback contingency plan in 1993. This plan
required the closure of shrimp trawling in US waters when sighting
of leatherbacks in coastal waters become high or stranding numbers
become too great. The only shrimping that could occur was by boats
equipped with modified Turtle Excluder Devices that had a big
enough opening to allow leatherbacks to escape. This opening was
not tested until 2000.

To ensure that the leatherback modified TED was large enough, it
was tested by the NMFS Pascagoula laboratory. A metal frame was
constructed based upon morphometric data (CCL, CCW and BH)
from the largest leatherbacks nesting in St. Croix and Suriname.
This frame was used to determine that the leatherback TED released
all but the very largest of the turtles, and hence was a successful
modification that could be used in other regions as well.
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CHILDRENS KNOWLEDGE AND ATTITUDES TOWARDS SEA TURTLES IN COLOLA, MICHOACAN, MEXICO

Laura Barraza', Graciela Ugalde?, and Javier Alvarado®

! Morelia, Michoacan 58089, Mexico
? Laboratorio de Tortuga Marina y Biologia de la Conservacion. Facultad de Biologia, Universidad Michoacana de San Nicolas de Hidalgo
3 Instituto de Investigacion de los Recursos Naturales, Universidad Michoacana de San Nicolas de Hidalgo

Identifying attitudes can help orientates educational efforts in order
to reinforce positive behaviors towards the environment or to
modify, and hopefully eliminate, negative behaviors. The
conservation of species depends on public participation and support.
Therefore, there is a need to evaluate environmental education and
management programs. Developing successful education and
communication programs toward this end is an essential aspect of
biodiversity conservation. The general objective of this study was to
evaluate children's knowledge and attitudes towards sea turtles in
Colola, a rural community in western Mexico. Colola is located in
the pacific coast of México in the state of Michoacan. It is the main
continental nesting beach of Chelonia agassizii and also of
Dermochelys coriacea and Lepidochelys olivacea. In this study
analyses included whether culture and formal education have an
effect on the formation of environmental concepts and attitudes in
young children. We determined if there were differences between
gender and we evaluated the environmental education program
undertaken at Colola since the last 15 years. Study subjects were 70
school children, which represents 51% of population from 9 to 14
years of age in the community. Children were from 4th, 5th and 6th
grade of primary education (10 to 12 years of age). At this age the
child's mind undergoes a developmental change (intellectually and
socially), we wanted to find out if within this developmental process
children developed an environmental concern. According to the
typology in environmental education research, this work is based in
an interpretative study, in which emphasis is given to children's
knowledge, attitudes and perceptions in their social context. A
variety of qualitative and quantitative methods were used. Six
assessment instruments were applied over a period of six months
(nesting season). Additional information was gathered through
interviews to teachers and parents.

Results from one assessment instrument are reported in this work:

Drawings. Children were told to draw "what does the turtle need to
live well?" Drawings were made during a single session (lasted
between 45 minutes and one hour). There was no discussion before
the session, except to introduce the activity. To make sure that what
children drew was clearly understood, additional information was
gathered by interviewing them when finished their drawings. Using
content analysis (Barraza, 1999), drawings were analyzed

separately. Based on the different patterns that emerged, four
categories were used: a) food resource, children drew, fish,
seaweed's, marine grass, shrimps, sea shell and other small sea
animals; b) biological and physical elements, air, sea, and beaches
(habitat). Interrelations with other animals were also depicted in
their drawings such as: turtles, fishes, octopuses, crabs, whales and
sea shells; c¢) protection, drawings in this category showed an action:
not beating the turtles, not throwing rubbish in the sea, nor in the
beach, patrolling the beach at night (with biologists); and d)
conservation, children manifested their concern for creating
protected areas, collecting eggs to save them from predation and
safety delivering of hatchlings into the sea. Contingency tables,
using the log likelihood ratio test, were employed to test for
statistical differences in frequencies of categorical data.
Comparisons were made mainly between age groups and gender.
Children from Colola expressed a high level of information on
different aspects about the biology and conservation of sea turtles.
Children were able to provide information on the reproductive
behavior of sea turtles and measures on how to protect them (boys
30%; girls 10%). They identified environmental problems (killing
turtles to obtain the skin and other products, illegal commerce of
eggs, and predation), and recognized morphological differences
between the three sea turtle species found in Colola: leatherback
(Dermochelys coriacea), black turtle (Chelonia agassizii) and olive
Ridley (Lepidochelys olivacea). Environmental education programs
in Colola have proven to be effective in transmitting a conservation
awareness in young children. Education programs can help foster
more favorable attitudes toward conservation and increase interest in
the population. Generally, practice in environmental education has
emphasized the promotion of activities: ACTIVITIS.

Educational research is necessary to improve the planning and

evaluation of environmental education and conservation programs
for sea turtles.
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FUNDRAISING IN TURTLE ORIENTED NGOS: A TOOL FOR INVOLVING THE PUBLIC IN CONSERVATION WORK. THE
CASE OF CRETE

Thanos Belalidis and Alexandros Deligiannis

ARCHELON, The Sea Turtle Protection Society of Greece, Solomou 57,GR-104 32 ATHENS, GREECE

INTRODUCTION

ARCHELON, the Sea Turtle Protection Society of Greece, was
established in 1983 to protect and study the sea turtles. Since its very
beginning, the Society has relied on voluntary work, recruiting
people from Greece and abroad. The Society's Public Awareness
program was soon established as an important tool for conservation.
Among other target groups, beachgoers are informed of the sea
turtles and fragile coastal habitats as well as the simple protection
steps that they could take in order to help.

The case study for the present paper is Crete, Greece's largest island
and a world-known holiday destination. Every summer, around 500
nests are laid on the nesting beaches of Rethymno, Chania and the
Bay of Messara. These are the same areas that attract - during the
very same season - most of the 3,000,000 tourists that visit the
island every year.

THE STUDY AREA

Crete's economy has become dependent on tourism in less than two
decades. No blueprint or planning whatsoever was provided for its
rapid growth, which explains why the island is now facing
increasing implications from this kind of far-from-sustainable
development. Along the coastline, for example, several activities
have led to beach degradation; further inland, water resources are
becoming scarce, while land erosion is an increasingly common
phenomenon.

Tourist development has had a devastating impact on the loggerhead
sea turtle's habitat on all fronts. Extensive beach use by tourists is a
major factor of the ongoing coastal degradation. The tourism
industry is itself directly responsible for beach destruction through
coastal development. The local society has played a major role, too;
illegal buildings are the norm in the case of family housing and/or
small businesses, which are often located along the coastline. This
situation is tolerated by both local and national authorities, which
fail to impose existing legislation.

The actors are themselves interlinked; Authorities are always
unwilling to displease their local voters; for the local society, the
tourism industry has become the major job provider by far; for this
industry, in turn, increasing numbers of tourists are needed to
counter balance falling profit margins due to international
competition; and, to this goal, national authorities become major
advertisers attracting more tourists. Overall, the loggerhead sea
turtle visiting the nesting beaches is threatened from all sides,
effectively making its protection a multi-dimensional issue. [see
fig.1]

DISCUSSION

ARCHELON’S conservation strategy is indeed multi-dimensional,
addressing all actors on a one-to-one basis, while at the same time
taking steps to reverse their negative interactions. Lobbying and
media work puts pressure on the tourism industry to shift towards -

environmentally and financially- sustainable options. All-year-round
environmental education projects call on the local society to
minimize the impact from its activities on the sea turtle's habitat. An
extensive public awareness program promotes implementation of
simple protection measures from the tourists themselves. Last, but
not least, authorities are approached directly (lobbying) and /or
indirectly (through media work) in order to enforce existing
legislation and to extend legal protection measures. [see fig.2]

Furthermore, the project takes steps to involve all actors as potential
allies in reversing destructive trends. Informed tourists promote
implementation of protection measures from the hotels that lodge
them, just by stating their care for the sea turtle survival. Tourism
corporations, such as tour operators, that realize that sustainability in
the long run is to their own best interest, provide new opportunities
and resources for the local communities. And environmentally
aware citizens are a powerful force for changing public policies,
while authorities can use environmental values to promote higher
quality tourism.

During outreach activities the same actors become also funding
sources for the Society's projects. Tourists support the organization
directly through donations, sponsorships and purchase of
merchandise. Tourism companies that make the strategic shift
towards sustainability are the first to enter corporate sponsorship
schemes such as sponsoring a hatchery. Environmental education
provides opportunities for local financial support. Authorities can
provide direct funding of projects or -more often- make substantial
resources available at no charge, such as communal buildings for
use as information centers.

All actions share a single underlying principle: combining
fundraising and communication activities with conservation in order
to maximize the overall efficiency and impact. In effect, each and
every fundraising activity contains a conservation component,
whereas each and every conservation activity contains a fundraising
component. ARCHELON consistently targets its public -be it
tourists, the local society, the tourism industry or local and national
authorities- promoting conservation objectives and citing the
organization’s own work; the public responds by changing its
attitude and providing funds for the continuation of the conservation
activities. [see fig.3]

A few examples will be useful in demonstrating the above principle
in practice:

(1) Slide shows conducted in the native languages of the tourists
promote the conservation message. These are a self-financed
awareness-raising tool: donations and merchandise sales from the
shows provide valuable funds for the organization. At the same
time, slide shows are one of the most cost-effective ways to
familiarize tourists with the impact of their activities -as well as
those of their hotels- and to promote alternative attitudes. Slide
shows in effect become indirect lobbying tools; educating the
tourists is an extremely effective way to put pressure on hotels to
implement turtle protection measures.
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(2) Information kiosks, like slide shows, provide an important outlet
of merchandise and sponsorship products. The added value in this
case is that kiosks are mini-environments where the organization’s
field researchers can better explain their own work on a one-to-one
basis. In practice, this also becomes a tool for recruitment of new
volunteers to support the Society's conservation activities.

(3) Beach patrols when researchers survey the beach to examine
turtle tracks, build cages to protect nests and move threatened nests
to hatcheries, are primarily a conservation activity. They, however,
have an important fundraising and communication component. Field
researchers are in fact the most widely seen display of the
organization’s actual work; to this effect, the organization has taken
steps to make its team members instantly identifiable and provide a
clear image of straightforward scientific attitude. In addition,
inquiring tourists are informed of the ways to support -or even join-
the work and are invited to upcoming slide shows.
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ARCHELON is not a big organization by any standards; even less

so when compared to the rest of the actors whose attitudes need to
be changed. However, the Society is probably the only actor in this
scene that does have a long-term strategy. Through diversification of
the organization’s funding base, an NGO can ensure its financial
sustainabily, political independence and ability to focus on its
campaign objectives. At the same time, awareness activities
gradually change the public's attitude and promote those same
campaign objectives.
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CONCLUSION Acknowledgments:
The implementation of protection measures such as the daily
removal of sunbeds, based on a Management Plan produced by
ARCHELON, is increasingly taking place. At a higher level,
enforcement of legislation, such as the demolition of illegal
buildings on the beach area, is no longer a case of wishful thinking.
Awareness of the sea turtle issue is now widespread and has lead to
a significant improvement in influencing the decision-making
process at all levels.
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USING SATELLITE TRACKING OF GREEN CHELONIA MYDAS AND HAWKSBILL ERETMOCHELYS IMBRICATA TURTLES
FROM TORTUGUERO, COSTA RICA IN COMMUNITY AND INTERNATIONAL EDUCATION

Daniel R. Evans ' and Sebastian Troéng2

! Caribbean Conservation Corporation, 4424 NW 13th Street Suite A-1, Gainesville, FL 32609, USA
2 Caribbean Conservation Corporation, Apdo. Postal 246-2050, San Pedro, Costa Rica

Caribbean Conservation Corporation (CCC) has continued the green
turtle monitoring program begun in Tortuguero, Costa Rica by Dr.
Archie Carr in the mid 1950s and year 2000 saw a significant event
in the history of CCC and the village of Tortuguero.

It is well known that Dr. Carr was interested in the migratory
behavior of Tortuguero’s nesting female green turtles. He
approached the study of migration pathways by attaching a balloon
to the back of female greens and followed the balloon in a small
boat to see where the turtles went. Dr. Carr knew that there had to be
a better way to study sea turtle migrations and even predicted in his
book, Sea Turtle: So Excellent a Fishe, that the study of migration
pathways would involve the use of satellites. CCC believes that Dr.
Carr would be amazed by what researchers are able to do with
satellite tracking technology in this day and age.

In 2000, CCC not only fulfilled Dr. Carr’s prediction of satellite
tracking Tortuguero green turtles after they had nested, but also
added hawksbills and incorporated the research into an educational
program. The objective of this project was twofold. Firstly, it would
be used to educate the public about the plight of sea turtles.
Secondly, it would collect detailed information about Tortuguero
green and hawksbill turtle migration patterns.

A total of eight satellite transmitters were attached to post-nesting
green and hawksbill turtles over two different periods during the
summer and fall of 2000. In July, 2000, CCC staff tagged two post-
nesting green turtles with satellite tags. In addition, two post-nesting
hawksbills were tagged with satellite transmitters as part of an
international research project funded and organized by the U.S.
National Marine Fisheries Service to obtain information on the
migration of Caribbean hawksbill turtles. Costa Rica is one of seven
countries where the project was carried out. Researchers from
Nicaragua and Belize traveled to Tortuguero as part of the NMFS
project and participated in the July attachments to learn satellite
transmitter attachment techniques. In September, CCC staff fitted
four more post-nesting green turtles with satellite transmitters.

The release of sea turtles fitted with satellite transmitters was a
major event for the community of Tortuguero. Tortuguero School
and High School children entered a contest to select names for
several of the turtles being released. In addition, the release was also
a major event for visiting tourists, and attracted attention from TV
and newspaper media. The project was covered in Costa Rican
media and also received coverage in Belize, Canada, USA and even
France.

The educational component to the project was built upon CCC’s Sea
Turtle Migration-Tracking Education Program. Through this
program students and the general public could follow the migration
movements of the Tortuguero turtles on CCC’s web site
(http://www.cccturtle.org). The result was that the post-nesting
migrations of the six green and two hawksbill turtles had a

worldwide audience.

When we released the satellite tagged green turtles we were hoping
that at least one green turtle would do something other than the
anticipated route straight to the Miskito Cays, off the Nicaragua
coast. CCC and the viewers were not disappointed. While most of
the turtles did end up off the coast of Nicaragua, two of the greens
traveled straight to, and then straight through, the Miskito Cays. One
stopped off the coast of Honduras, while the other green, named by
a Tortuguero High School student, decided not to stop until she
reached the coast of Belize. This pathway provided a great story that
was covered by both TV and newspaper media in Belize. It also
provided justification for the development of blueways along the
coast of Central America, as well as showing the importance of such
treaties as the Tripartite Agreement and the Inter-American
Convention.

With the attention paid to the web site and the online maps, CCC
saw the need to increase the availability of the education program,
so several of the web pages, including most of the educational
program related web pages, were translated into Spanish.

Since Internet access is limited in Tortuguero, CCC staff print out
updated maps of all the turtles to share with the schools and the
entire Tortuguero community, including tour guides, park rangers,
tourism operators and businesses. The tracking maps were used as
an educational tool and seemed to get the greatest response from the
school children.

CCC considers the first green and hawksbill turtle satellite tracking
project at Tortuguero to be a great success. The project added to our
knowledge of the migration pathways of post-nesting green turtles
and gave us new information about the hawksbill turtles that nest at
Tortuguero. The new research results were shared with local school
children, residents and tourists through the activities carried out by
CCC staff, and shared with anybody anywhere in the world through
CCC’s education program on the World Wide Web.

The ability to “follow” along with researchers learning new
information is a unique feature to the education program and helps
spark an interest in sea turtles and their conservation. While Dr.
Carr’s prediction about satellite tracking came true several years
ago, it is now being applied to Tortuguero’s green and hawksbill
turtles and is being used in ways beyond what Archie probably
imagined.
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DISTANCE LEARNING: THE SEA TURTLE EDUCATION MIGRATION.

Allen R. Jacks and Michael P. Mauntler

Mote Marine Laboratory, 1600 Ken Thompson Parkway, Sarasota, FL USA 34236

Distance Learning is the use of technology to bridge physical
distance between an educator and students to present education
materials. This can be accomplished through a variety of different
media including audio, video, teleconferencing, Internet websites,
and satellite broadcasts. Mote Marine Laboratory (MML) combines
many of these media sources to educate students all over the world
using videoconferencing technology. A system using high-speed
(ISDN) telephone lines, real time video and audio, computer
hardware, and video conferencing software provides a live two-way
interactive classroom. Currently MML has developed State and
National Science Standards and National Technology Standards
based programs in subject areas such as sea turtles, sharks, coastal
ecology, and manatees. A U. S. Department of Education grant

provides the funds to reach a focus group encompassing 10 different
school districts, 25 schools, 90 teachers/technical facilitators, and
over 1400 students throughout Florida, USA. Independent of this
grant, classes have also been brought to other states including
California, Michigan, New York, Ohio, and Texas. International
videoconferences have been done with the United Kingdom,
Switzerland, and India. This technology gives MML the opportunity
to provide students with experiences that they might not get in their
local community. It also allows MML to raise awareness on a
national and international level about endangered species such as sea
turtles with a far broader reach than traditional campus-based
programs.

COMMUNITY BASED CONSERVATION OF OLIVE RIDLEY TURTLES IN INDIA

Roshni Kutty

Kalpavriksh - Environment Action Group, Apt 5, Shree Dutta Krupa, 908, Deccan Gymkhana, Pune - 411 004, India

Olive Ridley turtles have been known to nest along the Indian coast
- both along the eastern and to a lesser extent along the western
coast. The arribada that occurs every year along the Orissa coast is
not only a major tourist attraction but also a confirmation that the
oldest amphibians are still around to procreate masses of future
generations. But, unfortunately, Orissa coast also witnesses turtle
mortality in several thousands, thanks to human interference.
Shrimp trawling has been the biggest contributing factor to this.
Efforts by the state machinery to bring a stop to this rising turtle
mortality, through laws and policing has not proved very effective.
What then happens to the thousands of turtles that come to nest
enmasse every year? Will this eventually lead to the extinction of
the Olive Ridley turtle? Maybe there is still hope. And that is exactly
what the local fisherfolk communities in the states of Kerala and
Goa, which lie on the western coast of India, are showing by
example.

Morjim beach situated in North Goa is an example of joint wildlife
management and how the local community is accruing economic
benefits from this experiment. Although Morjim does not witness
mass nesting of olive ridleys as Orissa, these turtles religiously visit
Morjim during the nesting season of September to February. A small
one kilometre stretch on Morjim beach which falls in Tembwado is
where the community conservation is happening and which is why
the residents here are in the news. The turtle conservation movement
began in 1995-96, thanks to Capt. Fernandes and his wife Merle
Fernandes, and several other fisherfolk who have opted out of
fishing. The story begins with the Fernandes couple making the
locals aware of the endangered status of the sea turtles, the
importance of conserving them and how through conservation they
could turn the area in to a potential tourist spot.

The turtle eggs, which are softer and rounder than poultry eggs fetch
a local market price of two or three rupees more than the poultry

eggs. Hence it is more lucrative for the fishermen to poach turtle
eggs and sell them in the market during the nesting season. Capt.
Fernandes began to offer them an economic alternative since he
realised that mere rhetoric about wildlife conservation would not
succeed here. So he pooled in an amount of Rs. 5,000/-
(approximately $137) from his personal savings for awards to
individuals who reported turtle nesting sites. This weaned the
villagers, especially the youth, away from poaching turtle eggs,
directly and indirectly. Those who were reported to be indulging in
poaching were discouraged from repeating the offence as it led to
disgrace in the small community. A breakthrough was achieved
when once-expert-poachers also started reporting nesting sites that
needed protection. The youth have been astute enough to realise that
the tourists who visit Morjim seek solitude and peace away from the
rest of the crowded beaches. And they have responded by putting up
temporary shacks that provide shelter and food. They do not blare
loud music and do not use bright lights, especially during the nesting
season. This ensures that the turtles are not disturbed while nesting.
By keeping the beach clean, the natural predators of the turtle
hatchlings such as stray dogs and sea gulls are kept away. At the
same time rag pickers and beggars who create a nuisance for the
foreign tourists have also been kept away. Some of the locals have
added an extra floor or room to their house which are then let out to
tourists. A new model of eco-tourism has thus taken birth in Morjim.

The Forest Department stepped into the effort in 1996-97 by
deploying two guards during the nesting season to keep a watch over
the beach. Apart from that they have started paying daily wages to
six other local youths who report on any poaching that takes place.
Critics say that in spite of all the hype created over the joint
management effort, not a single case of poaching has been reported.
What they fail to understand are the dynamics involved in social
community conservation. To give an example, Galgibag, a beach
located in south Goa where the community conservation of turtles
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has caught on, a young boy of about 13 years was keeping watch
over the beach when I visited Galgibag. When I asked him whether
he does not fear being attacked by poachers during the night, pat
came the reply from his companions “But he is not alone. No one
would dare touch him because the poachers (who are normally
residents from within or neighbouring villages) know that behind
him stands an entire village. The attacker would have to face the ire
of the entire village if they attack him and it is the strength of this
knowledge that makes this young man do his duty fearlessly.

The Forest Department has also continued with the award-giving
scheme to locals who report nesting sites. Presently an award of Rs.
500/- is given to each volunteer. In recognition of his efforts, Capt.
Fernandes was awarded a plaque by the Govt. of Goa in October
1998 for wildlife preservation. The Deputy Conservator of Forests,
Mr. Reddy’s enthusiasm to sustain this effort has taken shape in the
form of Project Turtle of the Forest Department of Goa. A ‘Turtle
Study Centre’ has been set up at Pernem within the campus of the
Range Forest Officer, Mr. Phadte, who has also been deeply
involved with this movement.

The construction lobby on the landward side, and the trawler lobby
on the seaward side form real threats to this effort. The adjoining
village, Vithaldaswado, shares the same beachfront with Tembwado
and hence has turtle nesting sites right upto Ashvem and Harmal
village, further north in Pernem taluka. However, the villagers from
Vithaldaswado have not responded to the turtle conservation
programme in the same manner as those in Tembawado. The
landowners along the beachfront fear that the turtle conservation
programme would attract stricter implementation of the Coastal
Regulation Zone Notification, 1991 here. This means that they
would not be able to sell their land, especially to the hotel lobby, as
the real estate price would go down. Capt. Fernandes has been trying
to convince the villagers not to sell their land. Instead, he proposes
that they could add an extra floor to their houses, which could be let
out to tourists and thus earn a good revenue. This way they could
manage to retain their ancestral lands, secure an income through
good quality tourism and preserve their environment. The villagers
from Tembawado are convinced, but not those from Vithaldaswado.

Although the incidence of nesting appears to be increasing, the past
year has witnessed high mortality of hatchlings due to flooding of
seawater over the nests. Villagers believe that this could be a fall-out
of the land reclamation elsewhere including the massive
reclamations that are going on in Bombay city. This is leading to
increased erosion of sand dunes in Morjim by high tides as the years
progress.

The problem of sea erosion on the coast is much more severe in
Kolavipaalam, a fishing hamlet in Payyoli village of North Kerala.
So much so that this year the sea has eaten away part of the hatchery
that the youth of this village had constructed.

Mr. Surendra Babu, now an autorickshaw (a three-wheeler taxi)
driver has been the main motivation force behind the community
initiative apart from Mr. Vijayan and a dozen other young men.
These young men have formed an organisation called Theeram
Prakriti Samrakshana Samiti, whose President is Surendra Babu and
Vijayan acts as the Joint Secretary. This community conservation
began in 1992 when some of the youth belonging to the fisherfolk
community read an article about Olive Ridley turtles in the
newspaper. This motivated them to act upon what nature had blessed
them with.

Turtle eggs are considered to be a good curative for piles and were
sold in the local market. Consumption of turtle meat was more in
south than north Kerala. Initially, the youth tried to protect the nests

by fencing them with dried palm thatch. But, the jackals which
reside in plentiful numbers there bury through the sand and eat the
eggs. They then replaced thatch with iron cages, but that still did not
keep them away. The Theeram member then got together and
constructed a hatchery. Material for this and the finances were
provided by both the local community members and the Forest
Department. The hatchery is a small portion of the beach beyond the
highest high tide line. It is bounded by palm thatch and bamboo
stakes up to seven feet high. Old fishing nets supported by bamboo
stakes provide good protection from jackals and stray dogs. During
the nesting season, the youth of the village keep watch over the
beach to check on turtles that come to nest. As soon as a turtle lays
its eggs and returns to the sea, the watchful youth transfers the eggs
into the sheltered hatchery. A meticulous record is maintained of the
number of eggs that are laid by each turtle, the dates when these
were laid etc. On hatching the turtles are immediately released into
the sea. The major threat to these eggs is from the jackals that
inhabit the mangroves nearby. They smell the eggs as soon as they
are laid and immediately prey on them. Those that escape the jackals
are preyed upon when they hatch. It is for this reason that the village
youth transfer the eggs into the protected hatchery as soon as they
are laid.

As in the case of Goa, the group also met with active support from
the Forest Department, though not to the same extent. The then
DFO, Mr. Mallik took interest in the effort. Later, in 1997, Mrs.
Prakriti Srivastava, DFO encouraged the local youth to keep watch
over the beach and started paying daily wages for four people during
the nesting season. Before the involvement of the Forest
Department, funds for guarding the eggs were generated by
donations in cash and kind from within the group and the
community. Presently, there does not seem to be any interest from
the Forest Department side. However, further studies will give a
clearer picture.

The biggest threat that this initiative faces is from the sand mining
lobby. The entire coastal stretch of Kerala is marred by patches of
sea wall protection wherein the sandy beaches, eaten away by sea
erosion, are being protected by basalt stone blocks. There are several
contributing factors to this. Coastal erosion of the sandy beaches
have reached this proportion in Payyoli village simply because of
the massive sand mining that is being carried out in the Kottapuzha
estuary. As a result, the sand that was transferred to the estuary from
the beach and vice versa through changing tides and currents have
been disrupted. By artificially taking away the sand from the
estuary, the beach is no longer replenished with sand and at the same
time its sand is increasingly being eroded away by the coastal
currents. The end result is that at Kolavipalam beach, year after year
the beach stretch is getting narrower, thus leaving very little area for
the sea turtles to nest. Theeram Prakriti Samrakshana Samiti has
filed a case in the Civil Court against the sand mining lobby that is
operating here. An interim stay order was granted by the court, but
the enforcing authorities seem to be helpless in putting a stop to this.
One of the reasons could be that the present ruling political party
supports the labour unions who are involved in sand mining. The
fish drying occupation of the fisherwomen here have also been
affected by the diminishing beach stretch. They no longer find the
space to dry fish that used to be exported. This has affected 500
fisherwomen who were otherwise employed during the summer
season. The latest information is that this year the sea tide has
destroyed the hatchery and the youth do not know what can be done
to save the turtles. This initiative runs a real risk of fizzling out since
the natural habitat of the Olive Ridley turtles is itself disappearing.

In both Goa and in Kerala the youth of the village are involved in
the conservation initiative and that can be taken as a positive sign
for the continuance of the turtle conservation effort. In Goa
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economic benefits have been responsible for the continuation of the
community effort at conservation. However, it also runs the risk of
tourism interests over-riding conservation concerns. It is here that
the role of the Forest Department becomes vital. In Kerala, the
initiative was born and is surviving purely because of concern for
the turtles. That this has led to their empowerment in terms of
becoming aware of environmental issues outside their village is an
added benefit. What is of real concern though is that since both Goa
and Kerala faces serious threat of sea erosion. And the solution lies
beyond their worlds - of stopping reclamations of the sea, of

trawling, of increased sand mining to satisfy the construction lobby
and of lifestyles that feeds these threats.

This paper is being presented at the 21st Annual Symposium on Sea
Turtle Biology and Conservation, Philadelphia, 24th — 28th
February, 2001. This paper is based on a study titled “A Study of
Community Participation in the Conservation and Management of
Sea Turtle Nesting Beaches in Goa, Kerala and Orissa”. The study is
being funded by the Government of India — United Nations
Development Program Sea Turtle Project.

HAWKSBILL (ERETMOCHELYS IMBRICATA) NESTING AND COMMUNITY-BASED CONSERVATION PROJECT IN THE
PEARL CAYS OF NICARAGUA
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Hawksbill turtles, Eretmochelys imbricata, can be found foraging
among the shallow reefs and nesting on the beaches of the Pearl
Cays, located approximately 6 km off the central Caribbean coast of
Nicaragua. Until recently, nesting hawksbills and their eggs were
harvested by local fishers for personal consumption or sale. With the
support of nine local communities, and the regional and central
governments of Nicaragua, a community-based project was initiated
in 2000 to protect nesting hawksbills and their eggs. Local
inhabitants were employed to conduct daily nesting beach surveys
on 11 of the 18 Pearl Cays. During each survey the number of
nesting emergences and number of clutches poached, destroyed,
relocated or left in situ were recorded for each cay. In 2000, 70 % of
the egg clutches laid were left to incubate compared to previous
years when nearly 100 % of the clutches were harvested. Much of
the success of this conservation initiative is due to the voluntary
cooperation of many of the local fishers.
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TURTLE WORKCAMP AT PLATANITOS, NAYARIT, MEXICO, A SUCCESSFUL EFFORT
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Axuni is a non-profit, non-government organization devoted to help
preserve and conserve endangered species of flora and fauna. Along
six years of experience, we have developed a work model that
pretends to integrate and coordinate in one same project the work of
diverse actors. We seek for collaboration from the Mexican
Government, communities, corporations, scientific and academic
communities since they are essential for the success of the project.
In the model, an intermediary among parts is needed in order to
make agreements and solve problems in the development of the
program. Axuni wants to be that intermediary.

The model was created because of the imminent need of preserving
our natural resources. We invite Mexican and foreign volunteers to
participate in this conservation works. They give their knowledge
and effort for a good cause and can experience cultural exchange
with people from other countries. This is why we call our activities
ECOTOURISM, word that has been misused in Mexico to mean
“adventure tourism”.

We intend to create together with the communities, alternative
sources of money for them and train their interested members in the
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adequate and rational use of the natural resources with which they
will work, avoiding environmental damage.

OUR SUCCESFUL EFFORT

Platanitos Turtle Camp is located on the Pacific Coast of Mexico in
the state of Nayarit, approximately 78 miles north from Puerto
Vallarta, Jalisco on the north end of 11 miles of beach named on
maps as “Playa Custodio”. The camp lies between the beach that is
nesting habitat for three species of marine turtle, and over 1000
acres of salt-water tidal estuary, home to mangroves and a large
variety of waterflow and other fauna. The closest community,
Platanitos is crossing the estuary and has 40 habitants.

We first started working at Platanitos this year 2000 as a pilot plan
of the Sea Turtle Protection and Conservation Program from the
Federal Government. Our model consists of three phases for its
development and sustainability:

PHASE 1, WORK WITH ECO-VOLUTEERS

A minimum of four and a maximum of ten volunteers are needed
monthly at the camp. Functions are assigned to each one of them
during their stay at the workcamp. Volunteers work for at least two
weeks up to six months if they want to do so and give Axuni a
donation for each two weeks of stay that covers their meals and
lodging expenses. We have planned to have this phase complete in
two years. Our goal for this June to December 2001 season is to
have 44 to 55 volunteers.

PHASE 2, ECO-TOURISTS

After the volunteer base becomes consistent and is prepared to begin
receiving visitors, the Camp will begin offering a service whereby
ecotourists would be able to make reservations to visit the Camp for
1 to 5 days per visit. The communities would be in charge of
offering them excursions and adventure trips to the nearby places;
this activity will generate jobs and direct economic benefit for them.

PHASE 3, ECO-STUDENTS

Students or professionals that will visit the Camp for educational
purposes. The educational programs may include: introductions of
flora and fauna, university driven programs for scientific
investigation and thesis work, and Spanish classes for foreigners.
The type and number of educational visitors will be defined
according to the needs and objectives of the Camp whose maximum
capacity is of 25 people including Axuni’s staff and volunteers.

It is very important to mention that the Camp’s facilities are
property of the Mexican Government. They were practically
abandoned when we first got there. We have not received any
money from the federal or state government nor support from
Mexican institutions.

THE PROBLEMS WE HAVE FACED:

1. We found out that people from the communities who were in
charge of the camp during the 99 season, sold turtle eggs at the
camp!

2. There is a lot of corruption at the government and they are not
interested in the Camp nor in Axuni’s support. They believe they are
making us the favor of letting us stay there.

3. The police, government representatives and marines were looking
for the opportunity of buying turtle eggs.

4. Until now, the corresponding government offices have not
answered to any of our written and verbal requests or reports.

WHAT WE HAVE DONE:

1. An incipient program of environmental education and English
lessons for the children of the nearby communities.

2. Efficient nightly beach patrols.

3. Presented denouncements on environmental felonies,
nevertheless, without results. Because of that we have started to seek
for legal advice from the Mexican Environmental Law Network and
from the Environmental Law Alliance Worldwide (E-LAW).

4. We could carry out the season with good results. We gave
maintenance to the facilities with the help of volunteers, got (for the
first time in the Camp) the services of electricity, running water, gas,
cellular telephone and internet access. We also have the minimum
indispensable infrastructure for managing the Camp. But most
important of all, our collection of nests this year, is 250% larger than
last year’s and the percentage of living hatchlings was of 85%.

Nowadays, even if it seems ironic, the Mexican government has not
decided if they will give us the Turtle Camp this year because of the
many changes with our new President and the indefinition of
competencies among government offices. We are waiting for a
positive response because we already have people ready to register
as volunteers and as social service students from several Mexican
universities. We also have money invested on advertising, as in our
internet website and our publication, also in infrastructure and
equipment.

Ours is a great effort with very little funding; and still, we are
helping thousands of turtles reach the sea.

ENVIRONMENTAL EDUCATION AND THE PRESERVATION OF THE LEATHERBACK SEA TURTLE AT PLAYA GRANDE,
COSTARICA

Judy M. Zabriskie!, Richard Reina ', James R. Spotila ! and Frank V. Paladino 2

! School of Environmental Science, Drexel University, Philadelphia PA 19104 USA
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Since 1994 the education program for the Las Baulas de Guanacaste
Leatherback Sea Turtle project in Costa Rica has focused primarily
on the school of Matapalo. This small village is in the dry tropical
forest 6 kilometers from the Pacific Ocean, and the fourth most
critical nesting beach for the leatherback sea turtle.

The villagers of Matapalo live in a rural area. Their school is a
modest 3-class room structure that currently serves 188 children
from kindergarten to 6th grade. Tourism and development began to
grow in the 70s and the 80s and recently there has been an explosion
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of both. The rapid changes near the nesting beach and the
neighboring communities are moving at a pace that is greater than
advances in the children’s education.

The futures of the children of Matapalo and nearby areas will
interface in some capacity with the turtle. The leatherback sea turtle
is their heritage and responsibility. These children will be the
animals’ guardian as well as tomorrows’ voters and lawmakers.
They will inherit all of the past decisions about the turtle, good and
bad. The need to conserve this resource and prevent its exploitation
in the wake of all the changes is of utmost importance. It has been
the aim of the educational program to offer supplemental materials
and projects to the school of Matapalo. These projects encourage a
broader base of understanding the plight of the leatherback.

There is no curriculum in the school to teach the children about the
turtle and environmental education. As a teacher, I have worked on
providing one that will be age appropriate for the k-6 school, is
easily integrated into their existing program and is fun and creative.
I also made every effort to be sensitive to cultural differences and
tried to encourage pride and ownership when teaching about the
leatherback.

Successfully integrating the goals for a new program so it would be
welcomed and used in the school was the first and most crucial step.
This was achieved by visits to the school with the cooperation of the
park and MINAE and establishing open communication with the
school staff and the children. It has been important to honor and
respect their past and current efforts at conservation and to
remember that our program is there to assist, not to govern. Once
trust for our program was established and enthusiasm was shown,
we were able to assess the exposure to the leatherback that the
children had had. We learned that almost none of the children had
seen a leatherback and that some had never been to the beach. To
remedy this we initiated a series of trips that have been conducted
annually since 1994.

With the assistance of the Park Guards, there were numerous slide
presentations of the nesting process shown to the school and follow-
up trips to the beach to see a nesting turtle. Also in the evening were
trips to see hatchling releases, again, a first for the children. Daytime
beach trips have involved beach cleanups with lessons about the
dangers that debris presents to the nesting adult and to the
hatchlings. There have been trips to the hatchery where teachers and
students saw the corrals and were instructed in the need to relocate
nests that would have been at risk from beach erosion. They also
watched a nest excavation that had many live hatchlings.

Since the Turtle Museum was built, regular trips were scheduled for
the children as well as parents to visit the museum free of charge to
learn more about the turtle. This year the children had their first tour
of the brand new park office. Visits to the museum and the park
office show the children various efforts to help the turtle and
encourage them to get to know these local resources.

In conjunction with the trips to the beach, there have been various
creative follow up activities. Because we were initiating these
activities and did not want to exhaust the supplies available to the
school, we brought donations of materials down every season
including paper, crayons, pens, pencils, toys, books and
manipulatives for the kindergarteners. Using the donated supplies
the children created a diorama of the beach and ocean environments;
made numerous works of art with the baula theme and wrote pen pal
letters to be shared with children in the United States. A board game
was made, BAULA based on the theme of BINGO, and banners
were created. All of these activities helped teach the children about
the threats to the leatherback and its life cycle while being fun and

creative.

The school participated in a petition-writing campaign to encourage
the fisheries to offer more protection to the leatherback from
incidental capture in longline, purse seine and drift nets. This was a
unique activity that allowed the children to voice concerns about the
leatherbacks’ safety, make their own statement, and learn to become
active in effecting change for the better.

Two years ago the children made paper-bag puppets to tell the story
of the leatherback, “El Mundo de la Baula”. This proved to be such
an excellent vehicle for creative expression and sharing the need to
protect the turtle, that the program was expanded. With some
ingenuity and resource and the donation of a trunk, a collapsible and
portable puppet theater was created with stuffed animals and hand
puppets to tell the story.

This year the education program was given a huge boost from a
grant from the Fort Wayne Children’s Zoo. We were able to take the
graduating 6th grade class of 2000 on a 3-day trip to San Jose to
visit the National History Museum and the Tirimbina Rain Forest.

Before the trip the children had to complete a questionnaire about
the importance of the protection of the leatherback, why the
leatherback is important to Costa Rica, what is the significance of
conserving natural resources, what they would like to do for their
village and what their plans are for the future. This was done to
encourage the students to take some responsibility for the trip as
well as to help them to think of important challenges ahead. At the
Tirimbina Rain Forest, a special environmental education program
was designed for these students to help point out the differences and
the similarities of the rain forest and their own dry tropical forest.
Experiencing these differences first hand gave them a new and
enhanced appreciation of their own region. Hopefully this new
appreciation will encourage the protection of their homeland, and
with it, protection of the leatherback. As one student said, “I never
knew anything like this existed before.”

Also this year, the puppet theater of Matapalo hit the road. With
excitement and enthusiasm, the school brought some of the
leatherback theme worksheets to share and put on a wonderful
edition of “El Mundo de la Baula” for the nearby school of Waucas.
After performing the puppet show, the Matapalo teacher and some
students explained the nesting cycle of the turtle and the various
hazards, manmade and natural, to its survival. The successful efforts
of the previous year’s work seemed apparent when the school of
Matapalo was teaching another school about the leatherback. The
pride was evident as these young people shared their show and their
knowledge with their peers.

The project biologists have visited the school to share their
experiences with the turtles as well as what country they are from.
Some of the biologists have had experience working with other
species of sea turtles as well as the leatherback. The students were
able to learn form these visits about other regions that support sea
turtle conservation and other species that are in peril.

This year the students of Matapalo had a very special treat when the
project staff put on a musical play for them about “Paula la Baula”.
The play combined music, costumes, juggling and comedy all while
telling the story about the life of the leatherback.

Because the program has been fun, creative and rewarding, it has
stayed active during the time of the year that the project is not in
Costa Rica. The relationship with the children and the staff
continues in the absence of the project and plans and ideas for the
future are now part of a regular dialogue between the United States
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and Costa Rica. The school has expressed gratitude to our
involvement with them and our assistance, often thanking us by
dancing in ceremonial costume. Our reward is the knowledge that
since we started the program, there is an enhanced interest in the
leatherback and its need for protection.

Our goals for the future are to continue to enjoy a close relationship
with the school of Matapalo and assist the puppet theater with visits
to other schools in the region. We will be adding to our curriculum
to keep the children up to date on the advances in research and
science to protect the leatherback. We are creating a new web site.
There are sister school connections and possible Internet
communications that we are working on. We hope to help sponsor
the children that have limited opportunities for higher education and
to have student exchange programs set up. We are designing a
special Leatherback Day Festival to celebrate the leatherback and
teach more about the importance of keeping beach lighting to an
absolute minimum.

We will continue to look for donations to assist the school as well as
external funds to help support the educational program. We will
continue to share our project with schools and groups in the United
States and monitor the program to be sure our involvement with the
school continues to be positive and productive.

When interviews were conducted with the school children of

CONSERVATION, MANAGEMENT AND POLICY

Matapalo about their hopes for the future, many mentioned career
paths in education, conservation and marine biology. This
enthusiasm for the preservation of the leatherback is what is needed
for the future and an indication that our efforts are having an impact.
Having informed the children of the plight of the leatherback, we
would also like to offer solutions for a brighter future.

Recent 6th grade graduate Margarita hopes to become a biologist.
After assisting with a nest excavation I asked her if she wants to be a
biologist more or less than before she dug out the nest. She
answered an enthusiastic “ MUCH MORE!!” With scientific work
and park protection on the beach and education about the
leatherback in the schools, perhaps the future of the leatherback
won’t be so grim. We hope this joint effort will help to save the
leatherback from extinction, and when Margarita becomes a
biologist that there are many Baulas for her to study and continue to
protect.
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There exist a number of international accords that focus heavily on
sea turtle conservation and management, and these hold a
commensurably high level of recognition by the sea turtle
community worldwide. The Inter American Convention on Sea
Turtle Preservation and Conservation (IAC) has received its eighth
ratification and will enter into force on 2 May 2001. Under the
auspices of the Convention on the Conservation of Migratory
Species of Wild Animals (CMS or the Bonn Convention) two non
binding Memorandum for Understanding have been negotiated in
the West African and the Indian Ocean and South East Asian
Region, both of which will hopefully be concluded with plans of
management in 2001. Finally under the Convention on International
Trade in Endangered Species of Fauna and Flora (CITES) trade in
hawksbill shell has recently been reconsidered. Less well know are
two other international accords which have, and are likely to
continue to have, significant impact on sea turtles. These are the
World Trade Organisation (WTO) and the Food and Agriculture
Organisation (FAO) of the United Nations, and are discussed in turn
below.

The World Trade Organisation and the Turtle-Shrimp Dispute a
range of measures that are used in the regulation and conservation of
marine, and in some cases terrestrial, resources fall under the
heading of environmental trade measures. These include
conditioning of import approval on the meeting of certain
environmental criteria, and placement of product embargoes upon
foreign nations where requirements are not met. Perhaps the best
known example of this is the US law known as section 609 relating

to sea turtle shrimp-trawl bycatch. Another means whereby one
nation may attempt to regulate the activities of another is to deny
access to their ports based on environmental performance. This is
becoming an increasingly popular way by which to influence the
activities of nations fishing on the high seas. Finally, and markedly
different to the first two examples, is the use of consumer preference
and market forces through labelling and certification schemes to
influence the environmental credentials and marketability of an
industry. In the marine arena examples of this include dolphin-
friendly tuna labels in place since the 1980s, and the Marine
Stewardship Council certification scheme.

The primary agreement on which current international world trading
system is based - the General Agreement on Tariffs and Trade
(GATT) - was created in 1947. The premise then, as was carried
over in the 1980s Uruguay Round of trade negotiations, was that in
the absence of government regulation free trade would lead to
increased productivity and specialisation, resulting in more available
and affordable products. While it was recognised that safeguards
needed to be put in place to ensure that cheap production was not at
the expense of the environment, these two goals of environmental
protection and trade liberalisation have not found an easy
coexistence. There remain many uncertainties in the relationship
between the two imperatives.

The Uruguay Round of trade negotiations, as with the anticipated
Millennium Round, endeavoured to remedy some of the conflicts,
and create a more functional and detailed system. Included in the
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outcomes were a range of agreements that elaborated the basic text
of the GATT. These included an arrangement establishing the World
Trade Organisation as a body to administer these accords, a dispute
settlement understanding to adjudicate on any conflicts between
States, and a series of issue specific arrangements that relate to,
among other things, agriculture, subsidies, quarantine and health,
and intellectual property. Parties to the WTO must agree to the
entire suite of accords, no reservations are allowed.

Two of the core principles of the GATT are that of most favoured
nation (MFN) and the national obligation treatments. Together these
hold that a WTO party must extend immediately and
unconditionally any privilege or advantage it provides to an
imported product or product of national origin, to all other "like
products" imported from any destination. The traditional test for a
like product focused on the characteristics of the product itself,
rather than on how it was produced. A 1970 test that was used by
many subsequent panels considered "the product's end-uses in a
given market, consumers' tastes and habits, which change from
country to country, the product's properties, nature and quality."
From the environmental perspective this has major implications for
efforts to promote sustainable fisheries. If "likeness" relies upon the
physical characteristics of a product alone, then a product can not be
discriminated upon in regard to the method or process by which it
has been produced, irrespective of the laws or prohibitions in the
importing nation. Even if production or process methods (PPMs) are
inconsistent with the MFN and like treatment requirements, they
may nonetheless be permitted under the GATT's Article XX
exceptions. Conflict arises between WTO restrictions, and a
countries ability to use trade measures to refuse imports it
considered undesirable for domestic policy reason. The fact that
consumers' ethical values are not the same in all countries has led to
some tensions, and opinion on the validity of environmental based
import restrictions is polarised.

In the mid 1990s, four nations - India, Malaysia, Pakistan, and
Thailand - requested the establishment of a dispute settlement board
to consider the legality of section 609 shrimp embargoes applied by
the US to nations that caught shrimp without the use of turtle
excluder devices or TEDs. Heard under the jurisdiction of the WTO,
a three person dispute resolution panel found that US measures were
inconsistent with Article XI of the GATT, which maintains that
WTO members shall not impose import restrictions. In July 1998 the
US lodged an appeal on the WTO's turtle-shrimp decision. In issuing
its surprise findings, the Appellate Body (AB) largely rejected the
Panel's original decision, describing its earlier interpretation as a
result abhorrent to the principles of interpretation we are bound to
apply. The AB decision made a number of significant findings.
Firstly, with reference to the scope of environmental exceptions
regarding PPMs the AB in upholding the validity of the US law
found that an exception may be upheld in relation to a PPM if
Article XX can be shown to apply. The second significant finding
related to conditions which must be met in applying Article XX.

Exceptions to the GATT are included in Article XX the purpose of
which is to "allow contracting parties to impose trade restrictive
measures inconsistent with the [GATT in order] to pursue overriding
public policy goals to the extent that such inconsistencies were
unavoidable". Herein is mentioned the protection of the environment
as a potentially acceptable grounds for commercial discrimination.
This provision, Article XX(g), reads "...nothing in this Agreement
shall be construed to prevent the adoption or enforcement by any
contracting party of measures: ... (g) relating to the conservation of
exhaustible resources if such measures are made effective in
conjunction with restrictions on domestic production or
consumption." A nation wanting to use Article XX has two hurdles
to clear. Firstly it must establish the provisional justification for

using Article XX by showing that the relevant sub-paragraph
applies. It must then establish a final justification by showing that
the measure in question does not contravene the chapeau (or
introductory paragraph). In terms if subsection (g) a series of tests
apply. Firstly, a State claiming an exception must be able to
demonstrate that the resource it is aiming to protect is an exhaustible
natural resource. Secondly, in order for a measure to be deemed
"related to" the conservation of an exhaustible natural resource, the
law must be "aimed primarily" at the conservation objectives and
show "a close relationship between means and ends".

The clearest statement on determining whether a specific action
meets the Article XX exception requirements comes from the
shrimp-turtle decision, where the AB defined a number of criteria
for not meeting these tests. Although upholding the use of Article
XX(g) to except section 609, the AB was essentially critical of the
US application of the law, saying that it resulted in arbitrary and
unjustified discrimination against the four complainant nations. In
this regard it established a series of requirements including:

0 A nation may not require another state to adopt a particular
technology or measure - other technologies or measures that have
the same effect must also be accepted;

o When applying measures, account must be taken of differences in
the prevailing conditions in other countries;

o Before enacting trade measures nations should attempt to enter
negotiations with the exporting state;

o Countries affected by trade measures should be allowed adequate
and equal time to make adjustments; and

o Due process, transparency, appropriate appeals procedures and
other appropriate procedural safeguards must be available to foreign
states or producers to review the application of the measure.

The adequacy of US actions in implementing these measures has
been questioned by Malaysia, and adjudication on this complaint is
pending.

Sea Turtle bycatch under the FAQ's International Plans of Action

The United Nations Food and Agriculture Organisation (FAO) holds
primary responsibility within the UN structure for fisheries. The
primary instrument thereof is the FAO Code of Conduct for
Responsible Fisheries, created under the auspices of the Committee
on Fisheries (COFI). Contained hereunder are a range of measures
relating to the conduct of fisheries, both within national jurisdiction
and on the high seas, including bycatch provisions. The Code uses
the terminology of non-target and of associated and dependent
species, and as such is concerned with fisheries interactions of a
broader scope than bycatch. The Code requires countries to ensure
the use of selective fishing gear; minimise ghost-fishing, bycatch
and other negative impacts of fishing; and reduce waste and discards
(fish and non-fish). It places the responsibility for the development
and use of selective gear on fisheries management authorities.

Under the Code, issue specific International Plans of Action (IPOA)
may be created. [IPOAs are, as is the Code itself, non-binding
instrument, with biennial reportage mechanisms. Three IPOAs were
created in 1999: seabird longline bycatch; shark conservation and
management; and overcapacity. A fourth plan for illegal, unreported
and unregulated fishing (IUU) was recently completed. A resolution
was passed at the 20th Annual Sea Turtle Symposium in 2000 that:

- urged the development of an IPOA for sea turtle longline bycatch;
- called on the FAO to consider the bycatch of all species in longline
fisheries and ensure that action to protect one species does not
negatively impact other species; and

- called on the FAO to conduct a technical consultation on sea turtle
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longline bycatch.

The second of these was in direct reference to the seabird IPOA and
the fear that one mitigation measure - that of night setting - may act
to increase the take of endangered sea turtles. In terms of the call for
the creation of a sea turtle [IPOA, it is instructive to examine the
progress thus far of extant plans, and in this regard the IPOA-
seabirds has the most similarities to a sea turtle bycatch
minimisation plan. The IPOA for the minimisation sea bird capture
in longline fishing operations was aimed primarily at reducing
albatross bycatch. It has a clear series of steps that nations are
encouraged to take, firstly to assess if a seabird bycatch problem
exists, and if so to then create national plans of action to mitigate the
problem. Though it does not proscribe any particular actions, it does
suggest a range of mitigation measures that countries may find
useful.

Held simultaneous to the 21st annual symposium 2001, was the
biennial COFI meeting in Rome at which national reports on
implementation of both the Code and the IOPAs were requested.
Information was gathered prior to the meeting through means of a
questionnaire. Of the 100 responses received, 8 countries concluded
that they had a problem with seabird longline bycatch, 22 said they
had no problem, 19 no need for an NPOA, & 33 had insufficient
data. A remaining 18 nations did not provide any information.

Though it is too early to determine the success of [IPOAs as a
fisheries management and conservation tool, some preliminary
assessments may be made. Firstly, [IPOAs are useful for raising the
profile of certain issues. Notwithstanding this benefit, the overuse of
these tools is a potential threat to their utility. If every issue that is of
concern in fisheries were to be considered under an IPOA, then
there would be an exhaustion of interest, momentum and funding for
the implementation of these plans. To date, their greatest potential
seems to be twofold. Firstly, as a data collection mechanisms where
national information already exists but is yet to be collated at an
international level: and secondly, as a tool for the extension of best
practice fishing methods (eg bycatch reduction technology) where
such have been devised. Only very limited financial assistance has
been offered to assist nations in assessing and remedying problems
subject to IPOAs, and as such the establishment of an IPOA should
not be seen as a means to boost research funding or acquire financial
assistance.

Notwithstanding the limitations of IPOAs, promoting awareness of
sea turtle longline bycatch in the FAO, as well as the potential
conflicts in bycatch mitigation methods aimed at different non-target
species, is necessary. The conduct of a consultation offers a means
to raise awareness of the problem, and to gather information where
such exists, absent the long term investment required for an [IPOA.
The basis for holding such a consultation could rely upon existing
Code of Conduct provisions. Because a technical consultation
traditionally involved invitees from all 170 FAO member
governments, the most appropriate form would, rather, be an expert
consultation. One key to success in any FAO initiative lies in
finding an FAO member government to champion a particular issue.

To date, the United States government seems to have demonstrated
the most willingness to take on this role.

In addition to the options contemplated under the FAO, it is
important to recall that similar conservation requirements exist
under the UN Law of the Sea Convention and the Highly Migratory
and Straddling Fish Stocks Agreement. These are both legally
binding accords (though the latter is not yet in force) which require
member nations and regional fisheries management organisations to
conserve and manage associated and dependent species. Their
implementation and translation into management measures is likely
to have a significant impact on sea turtle and other bycatches. In
addition to these international fisheries accords, sea turtle
conservation arrangements such as the IAC and CMS offer much
promise and provide for the issue of sea turtle conservation to be
addressed in a wider context than that of fisheries impacts. Indeed,
raising awareness and encouraging governmental support for, and
implementation of, commitments under these accords is perhaps an
even more necessary and potentially effective pursuit than the
creation on additional measures under the FAO.

REFERENCES

Bache, Haward and Dovers, Economic, Environmental and Trade
Instruments - Their Impact on Australian Fisheries Policy. Report to
the Department of Agriculture, Forestry and Fisheries - Australia,
July 2000.

FAO, International Plan of Action for the minimisation sea bird
capture in longline fishing operations, 1999, Rome. Valdemarsen,
National responses to the FAO Questionnaire - International Plan of
Action for the minimisation sea bird capture in longline fishing
operations, unpublished, presented to the Committee of Fisheries of
the United Nations Food and Agriculture Organisation, Biennial
meeting, 22-28 February 2001, Rome.

The various stages a dispute can go through in the WTO

Consultations T~
During all stages:
Panel established Good offices, conciliation or
L mediation

Panel examination
Normally 2 meetings with parties: 1 meeting with third parties = Expert review group
R
Interim review stage

Descriptive part of report sent (o parties for comment Review Meeting with panel

Interim report sent o parties for comment > Upon request
4 "4
Panel report ii.\'ucd 1o parties
Panel report circulated y
A Appellate review
I‘aneb’appellatirwmrl adopted "4
Implementation
Report by losing party of proposed implementation
R Possibility of proceedings *
In cases on non-implementation parties negotiate = including referral to the initial
| ion panel on implementation

comp n pcndn%lul] p

Retaliation Possibility of arbitration on
If no agreement on compensation, retaliation authorised = level of suspension procedures
pending full implementation and principles of retaliation
Cross retaliation: same or other sector, other agreements
* stage where wrtle-shrimp dispute is at as of February 2001



Education and Community Based Education 27

TURTLES AND TOURISTS IN A GLOBAL ECONOMY: THE FUTURE OF ECOTOURISM AS A CONSERVATION TOOL

Lisa Campbell

Dept. of Geography, University of Western Ontario, London, Ontario CANADA

Ecotourism is a popularly promoted means of reconciling
conservation and development objectives, and can accommodate
two conservation catch-phrases: sustainable use and community-
based conservation. Ten years have passed since ecotourism gained
wide-spread recognition with the publication of Elizabeth Boois
(1990) Ecotourism: potentials and pitfalls, and it is timely to look at
the strengths and weaknesses of the ecotourism approach based on
experiences to date. This paper combines research on wildlife based
ecotourism in general and around marine turtles specifically with

data and examples from Costa Rica, to illustrate the successes and
failures of the ecotourism approach. The meaning of ecotourism in
general, its links to the global capitalist system, and its potential to
both conserve and destroy what it purports to value are discussed.
While the paper does not presume to offer solutions, it does attempt
to raise some important questions and to broaden the discussion of
ecotourism beyond its immediate application to marine turtle
conservation.

SCIENCE, CONSERVATION, AND SEA TURTLES: WHAT'S THE CONNECTION?

Jack Frazier

Conservation and Research Center, Front Royal, Virginia 22630, USA

SCIENTIFIC PRODUCTION

Scientific activities are appraised in terms of the growth in human
resources and production of information: i.e., the training of
students, especially graduate students, and publication of articles. A
simple way to gauge scientific production is with the Annual
Symposium on Sea Turtle Biology and Conservation, where there
has been steady growth in both human resources and presentations
(Table 1). Academic journals also show an increase in the number
and proportion of publications that deal with sea turtles. Moreover,
during the past decade various courses have been developed
specifically for teaching sea turtle biology and conservation.
Research groups specializing on sea turtles have been established in
scores of countries on all continents, and graduate students working
on sea turtles have been trained at laboratories in dozens
universities. Improved technologies, such as genetic sequencing,
GIS, and satellite tracking, have made possible research in areas that
is rapidly producing enormous amounts of new information. Clearly,
the growth in human resources and production of scientific
information on sea turtles has been staggering.

THE STATUS OF SEA TURTLES

This remarkable scientific production begs the question: what are
the consequences of growth in human resources and information,
particularly in relation to the status of sea turtles? The most
endangered of all, Lepidochelys kempii, is at long last — after
millions of dollars and decades of dedicated work by a bi-national
program — in the early stages of recovery (TEWG, 1998); but it is
nowhere near as abundant as it was 50 years ago. Recent reviews for
3 other species, Caretta caretta, Dermochelys coriacea, and
Eretmochelys imbricata, show that far more than two-thirds of the
respective nesting populations fall into 2 categories: depleted or
declining, and too poorly known to be able to estimate trends (Fig.
1). The concepts of “population” and categories of status can, and
will, be debated. Yet, does increased scientific production mean
better knowledge and conservation of turtles? The overall picture
bodes poorly. Rather than increased scientific production resulting
in enhanced status of sea turtle populations, it seems as if we are

learning more and more about what is becoming less and less!

THE CASE OF POLICY DECISIONS, WITH SPECIAL
REFERENCE TO THE CARIBBEAN

The status of sea turtles is influenced by policy decisions. There are
47 geo-political units (G-PUs) in the western hemisphere, including
sovereign states and dependent territories. Sea turtles, their eggs,
and derivative products are totally protected in most of these
countries, but there is legal exploitation of turtles in 12: Antigua and
Barbuda (A & B), Bahamas, Belize, British Virgin Islands (BVI),
Cayman Islands, Cuba, Grenada, Haiti, Nicaragua, St. Kitts & Nevis
(St K & N), Trinidad and Tobago (T & T), and Turks and Caicos (T
& C) (remarkably, 75% are, or were, part of the UK). Details vary
between these territories, but eggs are protected in 11, and nesting
females, in 8 (Table 2). Open seasons for turtling vary from 4 to 12
months; timing varies between territories and is often planned to
avoid hunting during the nesting season.

Eretmochelys is totally protected in 3 G-PUs, and Dermochelys, in
4. In 75% of these territories there are legal size limits, and with the
exception of Belize, it is a minimum size that is legal — the smaller
turtles are protected and human exploitation is focused on the larger
animals.

Which phase of the life cycle is most critical to a sea turtle
population, and most in need of protection? For decades
demographers have argued that the larger turtles are most valuable
to a population. Crouse et al. (1987) explained the reproductive
value of different life phases; these ranged from 1 for egg and
hatchling to over 500 for reproductive animals. This is not to say
that eggs are worthless, but rather that one breeding animal is 500
times more valuable than one egg.

Setting aside debates about exploitation of sea turtles, the laws that
allow for legal exploitation need to be considered in the light of
scientific studies. The “science” shows that larger turtles are most
important for maintaining a population, yet the laws focus
exploitation on just these life phases. These laws do not reflect the
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"best scientific information." In this respect it is important to
appreciate that the Caribbean is not only a well-circumscribed area,
but it has enjoyed decades of intensive research, environmental
education, training programs, regional meetings and other
conservation activities focused on sea turtles. Furthermore, there
have been diverse activities of commerce and investments focused
on sea turtles for decades, if not centuries, involving numerous
sectors of local societies. Why are the laws so discordant with the
science?

CLARIFICATION OF FUNDAMENTAL CONCEPTS

What is Science? Like so many other concepts fundamental to
certain disciplines (e.g. “culture,” “life,” “species”), “science” is
difficult to define. However it may be defined, “science” is
characterized by “the art of curiosity, the gift of observational
tenacity, the capacity to organize and systematize, and an
omnipresent sense of skepticism.” (Smith, 1996). “Western,” or
“occidental” Science is the compilation of information through
empirical observation, experimentation (reductionism), formulation
and testing of hypotheses, and organization of knowledge into
theories. Of central relevance to this discussion are the “natural
sciences:” practitioners refer to the “search for the truth” through
objective, replicable, pragmatic methods. On the other hand there is
conservation (or more precisely “conservation biology”). This term
has been defined in many ways, but in the end it is “The
management of human activities so that populations, species,
environments, landscapes, and ecological and evolutionary
processes are maintained at levels acceptable to society.”

Is “science” conservation? Or is “conservation” science? According
to the definitions above, “Science” is about managing information;
“Conservation” is about managing people. This dichotomy may be
hard to accept for many field biologists and conservationists who
consider conservation biology to be a sub-discipline of biology. Yet,
the divergence between science and conservation is conceptually
profound, and it is worth considering the roots of the term “science.”
Although the word was in use as early as the 1300s, it was not until
the mid 19™ century when it came to mean a special type of
knowledge and method in acquiring information. Hence, “science”
as it is used in modern societies today, is a relatively recent cultural
phenomenon (Nader, 1996). Aristotle is recognized as a founder of
western science because of the methods of inquiry and hypothesis
testing that he employed and promoted. The same Aristotle called
the management of people “politics” (in fact, he called the structure,
organization, and administration of the state “politics,” but these
activities clearly involve managing people). Hence, conservation is
not only outside the field of natural science, it is akin to politics.

The natural sciences are not the only bodies of knowledge relevant
to conservation: disciplines related to understanding and managing
people are highly germane, including: communication sciences,
educational sciences, legal sciences, political sciences, and social
sciences. Even the “western sciences” are not the only bodies of
knowledge. So-called “indigenous knowledge” has clearly been
crucial to the survival of human beings for hundreds of thousands of
years, as well as to the development of complex societies and
cultures over the existence of our species. Many of these knowledge
systems rival western science in the ability to explain and predict
our world. It is essential to appreciate that “indigenous knowledge”
is not limited to romantic visions of half-naked people with feathers
in their hair, dancing feverishly around glowing fires, but potentially
applies to any group of people who have acquired knowledge about
the world in which they live, including urbanites in First World
Metropoli (Nader, 1996).

In many modern societies, science is regarded as a sacrosanct,
almost divine, activity. Scientific knowledge forms the foundations
to develop technologies by providing information to solve specific
problems. Through technology, “Man conquers nature” - thus the
veneration of science. The distinction between Scientific and Non-
scientific information is regularly expressed with the following
contrasts: Objective/Subjective; Unemotional/Emotional;
Rational/Irrational; Unbiased/ Biased; Detached, neutral/Value-
laden, politically motivated; Autonomous/Dependent on cultural and
social roots; Uncensored/Censored; Reliable/Unreliable; Replicable/
Unpredictable; Undeviating/Provisional; Lasting/Ephemeral;
Realistic/Unrealistic, naive. However, even the smallest familiarity
with “science in real life” or the history of science reveals that the
differences are not so clear: scientific activities and information
often typify just what is claimed to be anathema to the profession.
This leads to basic questions: How is knowledge acquired? Who
builds systems of knowledge? Who controls systems of knowledge?
Who owns systems of knowledge? Who evaluates knowledge? Who
validates knowledge? As long as certain “sciences” claim to be in
control of these processes, intellectual development will be stunted
(Nader, 1996).

CONCLUSIONS AND RECOMMENDATIONS

Several points are basic to understanding the connections between
science and conservation. In terms of the “Natural Sciences” it is
essential to understand the strengths and limitations of the science
and the scientists. Practitioners must seek professional help and
collaboration from professions that specialize in understanding and
managing people: how and why Homo sapiens is organized and
behaves. In terms of those “Other Sciences” it is also essential that
the practitioners understand the strengths and limitations of their
science, and also their scientists. They must learn how to converse
with natural scientists — and not hide in their ivory towers either!
These are the people who need to work hardest at building teams
with natural scientists — after all, “other scientists” are the specialists
in human behavior and interactions! Science, conservation and sea
turtles: what’s the connection? It’s what we make it!

Table 1. Summary of vital statistics from the Annual Symposium on
Sea Turtle Biology and Conservation (* includes presentations made
at the associated “mini-symposium”).

Symposium 8 0 11 12 13 14 15 16 17 18 19 20
Participants 245 446 500 544 565 547 602 720 653 714 96C
Countries 18 17 28 29 21 28 38 43 34 67
Presentations * 44 126 113 140 136 141 161 87 199 265 208 282

Table 2. Summary of legal exploitation of sea turtles in eleven
Caribbean geo-political units.

G-PU Egg Nesters Season C. carefta Ch.mydas E. imbricata D. coriacea
A&B Mo 7 Sep-Feb  >160lbs >180Ibs >B5lbs >350Ibs
Bahamas No No  Aug-Mar =30 =247 None ?
Belize No ? Nov-Mar  <60cm <60cm None ?
BVI No ? Dec-Mar >20lbs >20lbs =20lbs ?
Cayman No Mo Mow-Apr >80lbs >120Ib >80lbs None
Cuba Mo Mo Aug-Apr >B5cm >B5cm >B5cm None
Grenada Mo Yes Sep-Apr >25lbs >25|bs =25lbs Mone
Haiti MNo Mo MNov-Apr  all sizes all sizes all sizes all sizes
Nicarag Yes Mo Jul-Feb Mone all sizes None None
StK&N No Mo Mar-Sep  =>160Ibs >180Ibs >85lbs >350lbs
T&T No No Oct-Feb ? all sizes all sizes all sizes
T&cC No No  Jan-Dec  =20lbs =>20lbs >20lIbs >20lbs
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Figure 1. Summary of status of nesting populations of Caretta

caretta (“Cc”) global (Margaritoulis, pers. com.; Witherington, pers.

com.); Dermochelys coriacea (“Dc”) global (Sarti, pers. com.); and
Eretmochelys imbricata (“Ei”’) Caribbean (Meylan, 1999). “1” =
increasing; “S” = stable; “D” = decreasing or depleted; “?” =
information not available.
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US NAVY'S SEA TURTLE CONSERVATION EFFORTS

Matthew Hess

Navy has a good record of accomplishments in the area of sea turtle
conservation. In addition to governing laws and regulations that are
applicable to Federal agencies, as well as the general public, the
Navy and DOD have policies for the protection of threatened and
endangered species. Navy has a network of natural resource
specialists encompassing many disciplines that work to ensure Navy
activities comply, and where possible exceed, its legal and policy
obligations. This presentation will provide some specific examples
of past and present conservation efforts to illustrate the nature and
extent of the Navy's commitment to protecting and conserving sea

turtles. It will also provide an understanding of the cooperation and
teamwork that is employed in accomplishing these tasks. Lastly, this
presentation will provide information on efforts that Navy is
currently undertaking with regulatory agencies in the area of spatial
data analysis (Geographic Information Systems) to further our
protection and conservation objectives for sensitive species, as well
as to avoid impacts on military training and readiness. In achieving
this objective, our hope is to solicit interest and assistance from the
scientific community represented at the symposium.

MANAGEMENT RECOMMENDATIONS RESULTING FROM SATELLITE TRACKING RESIDENT, IMMATURE
LOGGERHEADS (CARETTA CARETTA) IN AND AROUND THE FLOWER GARDEN BANKS NATIONAL MARINE
SANCTUARY, NORTHWEST GULF OF MEXICO

Emma L. Hickerson

Flower Garden Banks National Marine Sanctuary, 216 W. 26th Street, Suite 104, Bryan, TX USA 77803

Six large immature loggerhead sea turtles (Caretta caretta) with
carapace lengths (CCL) ranging from 70.5-101 cm were captured at
depth by SCUBA divers. Five of the six were outfitted with radio
and/or satellite transmitters. Five of the six animals were females. A
pubescent male was recaptured three times over a period of 20
months. Over 40% of the satellite locations fell within the Sanctuary
boundaries. Geographic Information System (GIS) analysis revealed
an average core range of 133.6 square kilometers and an average

home range of 1074 square kilometers. These ranges are not
significantly different from satellite tagged C. caretta captured
underneath oil and gas platforms in the Gulf of Mexico. The average
core ranges fell within one kilometer of the sanctuary boundaries,
and the home range within 30 kilometers of the sanctuary
boundaries. Management recommendations are made to the National
Oceanic and Atmospheric Administration’s (NOAA’s) Marine
Sanctuary Division.
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SEA TURTLE PROTECTION ACROSS FRONTIERS: EXCHANGE OF EXPERTISE BETWEEN THE NETHERLANDS, BENIN
AND COSTA RICA

Willem E.J. Hoekert!, Josea Dossou-Bodjrenouz, Randall Arauz®, Bernhard H.J.D. Oostingl, Adi MamaZ, and Didiher Chacon
Chaverri *
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INTRODUCTION

As an implementation of the Rio Declaration, The Netherlands,
Benin, Costa Rica and Bhutan, signed international agreements in
1994, in order to promote sustainable development in each of these
countries. The agreements are based on reciprocity, equality and
participation. Normally, a bilateral co-operation between the
Netherlands and one of the other signatory countries is established.
Within the framework of these international agreements, several
NGO's from The Netherlands, Benin, and Costa Rica, have started in
2000 to collaborate on the protection of marine turtles.

HISTORY

In 1999, the Beninese NGO Nature Tropicale started a sea turtle
conservation program in order to protect the three species of marine
turtles that nest in Benin. As Nature Tropicale was in need of
expertise they were looking for possibilities to share information
with other organisations that already had experience with turtle
conservation. Through the Dutch IUCN, Nature Tropicale came in
contact with Biotopic, a Dutch organisation that is involved in
marine turtle conservation. As NGO's from the Netherlands, Benin
and Costa Rica are all involved in sea turtle conservation, the idea
was born to start a trilateral collaboration between these countries.
We identified partners in Costa Rica in order to participate in the co-
operation, and the result was the project titled: "Sea Turtle
Protection Across Frontiers".

The goals of the project are to:

1) exchange expertise and information in order to learn from each
others experience;

2) improve the sea turtle project in Benin using the experience that
is present in Costa Rica and The Netherlands.

The means in order to reach these goals were:

1) a study trip to Costa Rica in order to visit several turtle projects;
2) an evaluation of the sea turtle conservation project in Benin;

3) the organisation of a workshop in Benin in order to train
conservationists in Benin and neighbouring countries in the different
aspects of sea turtle biology and conservation.

The partners that are co-operating in this project are;

1) Biotopic, a Dutch NGO with six years of experience on marine
turtle conservation in Suriname ;

2) Nature Tropicale, a NGO from Benin that started to work on
marine turtles two years ago;

3) STRP and ANAI, two NGO's from Costa Rica, both with many
years of experience in sea turtle protection;

4) IUCN France, which is involved in sea turtle protection in Africa.

PART 1: STUDY TRIP TO COSTA RICA

The first part of the collaboration was a field trip to Costa Rica in
order to visit a variety of sea turtle conservation projects. The main
goal was to learn from the vast experience in turtle conservation that
has been obtained in Costa Rica during the last decades. For a period
of three weeks, two members of Nature Tropicale and two members
of Biotopic visited five different sea turtle projects: Tortuguero,
Ostional, Playa Grande, San Miguel, and Gandoca. San Miguel is an
example of a small project in which STRP started two years ago to
work together with the local community. In Gandoca, on the
Caribbean side of Costa Rica, ANAI is running a project in which
ecovolunteers are participating in the protection of sea turtles, thus
providing the local community with an income.

All together, the diversity in sea turtle projects in Costa Rica
provided us with many examples of sea turtle conservation by
research, ecotourism, community involvement, legal egg harvesting,
and ecovolunteers.

PART 2: EVALUATION IN BENIN

The second part of the project consisted of an evaluation of the sea
turtle conservation program in Benin. The main goal was to see
whether some aspects of the project that is executed by Nature
Tropicale could be improved.

During the evaluation, Biotopic and Nature Tropicale were
supported by Dr. Jacques Fretey (marine turtle expert and scientific
co-ordinator for [UCN-France and the CMS in the West and Central
African region). For 2 weeks visits were made to environmental
organisations, the university of Benin, local communities and
ecoguards, nesting beaches , and markets. The participation of STRP
and ANALI in the evaluation was technically not possible, but future
co-operation between Nature Tropicale, STRP and ANAI is
currently being prepared.

MARINE TURTLES IN BENIN

Benin has 125 km of Atlantic coast that is visited by leatherbacks,
green turtles and olive ridleys. So far, the actual number of nesting
turtles is unknown. Many turtles that come ashore in Benin are
killed by local inhabitants. This is also the case for animals that are
caught at sea in fishing nets. The turtles are used for their meat, oil
and carapaces. Other threats to marine turtles in Benin are the
poaching of turtle nests, and the coastal development that is just
beginning in some areas.

In 1999, Nature Tropicale initiated the 'Program for protecting
marine turtles at the Atlantic coast of Benin'. Protection committees
were installed in each of the four coastal zones of Benin, consisting
of locally selected ecoguards, and having the mission to protect sea
turtles and to gather information on their status. In addition, several
awareness seminars were held in order to inform the coastal
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population that it is forbidden to kill turtles or to take the eggs.
Finally, two hatcheries, were installed. Because of the work of
Nature Tropicale, the local population has started to participate in
the conservation of turtles in several areas. Nevertheless, the
slaughter of turtles still continues.

Next to the consumption of meat, eggs and oil, the carapaces are
being used by local artisans. Also, turtle products like carapaces,
heads and fat are used in the preparation of traditional medicine.
This is also the case with many other animal products, some of
which from protected species. On the biggest market in Cotonou
(the capital of Benin), hundreds of skulls, heads, skins, hands, and
wings of a.0. apes, leopards, lions, antelopes, snakes, chameleons,
civets, dogs, tortoises, and birds are for sale. Also living animals like
pythons, tortoises, chameleons and owls are sold. Most of these
products are used for the preparation of traditional medicine. In
some cases, they are used in voodoo rituals.

VOODOO

West Africa is the origin of voodoo, and we have noticed that turtles
are sometimes used as a fetish, and that there are several myths that
involve turtles. For instance, in Séme¢ plage in east Benin, people are
afraid of leatherbacks, and therefore, they do not touch them. They
believe that, if you encounter a leatherback on the beach, you have
to scream before the leatherback does, and if you don't, something
bad will happen to you. Unfortunately, they are not afraid of the
other species.

In the same village, we witnessed an annual voodoo ritual, and we
were told that turtles were involved in the ritual. According to the
story as we understood it, they collect olive ridley hatchlings, keep
them in a 'convent', and after a week, at the end of the ceremony,
they release the hatchlings. Unfortunately, we were not allowed to
see the hatchlings. In Ouidah, we visited the 'King of Voodoo' and
he told us that once a year, he goes at sea mounted on the carapace
of a living marine turtle.

PART 3: WORKSHOP IN BENIN

The workshop lasted for a week, and was held at Grand Popo, one of
the main nesting beaches in Benin. The aim was to train
conservationists from Benin and neighbouring countries in the
practical and theoretical aspects of marine turtle biology and
conservation. The twenty-one participants from seven West African
countries were representatives from NGO's involved in nature
conservation, universities, or other institutions:

Benin Nature Tropicale, AVPN, BPL
Togo Universite du Benin Lome Togo
Cameroon Projet Campo

Senegal Village des Tortues

Sierra Leone Conservation Society of Sierra Leone
Liberia SAMFU Foundation

Ghana Ghana Wildlife Society

USA Peace Corps

France IUCN

The Netherlands Biotopic

During the workshop, the opportunity was used to create a regional
network for sea turtle conservation in the West African region, with
the main goal to exchange data, information and expertise within the
region. This new sub-regional network is called WASTCON (West
Africa Sea Turtle Conservation Network), and is integrated in the
program of Kudu, that was created by the CMS and the [UCN, and
that encloses the entire Atlantic region of Africa and Macronesia. It
is planned to meet at least once a year in a West African country,
and to collaborate on several subjects like a.o. the creation of a
regional database, an inventory of the nesting beaches, and the
determination of the number and species of turtles, and the number
of accidental captured turtles. The next meeting is planned in
Nigeria in July 2001.

CONCLUSIONS

So far, the international co-operation between The Netherlands,
Benin and Costa Rica has been a very instructive experience for all
parties, especially for Nature Tropicale and Biotopic. Like in most
turtle projects, some things could be improved in Benin. First of all,
it is important to determine the number of turtles that nest in Benin.
Next, a way should be found to stop the massacre of turtles in
collaboration with the local communities, and to facilitate this,
awareness should be increased. It is also important to determine the
impact of shrimp fisheries on marine turtles residing in Beninese
waters. The international workshop was the first of its kind in the
West African region, and it was a great success. It also provided a
very good opportunity to start a regional co-operation in West
Africa.

Finally, the possibilities for the continuation of sustainable co-
operation between the Netherlands, Benin and Costa Rica are being
evaluated.
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A REGIONAL SEA TURTLE CONSERVATION PROGRAM FOR THE GUIANAS
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Sea turtles are an important natural resource shared by the countries
of the Guayana Shield region. Four species nest on the region's
beaches and forage in its the jurisdictional waters. These are the
leatherback (Dermochelys coriacea), green (Chelonia mydas), olive
ridley (Lepidochelys olivacea) and hawksbill (Eretmochelys
imbricata).

A regional sea turtle conservation program and strategy, funded by
WWE-GFECP, has been developed for the Guianas (Guyana,
Suriname, Guyane), with the participation of key stakeholder groups
such as the relevant Government Authorities, NGOs, private sectors
and local communities. This Regional Sea Turtle Conservation
Program and Action Plan aims at lending impetus to action at all
levels: local, national, and regional (tri-national and beyond). It
integrates the contemporary conservation efforts in each of the three
Guianas, including research, conservation, and management
initiatives presently sponsored by Government, Academia, NGOs
and indigenous communities. It provides a framework for national
and regional scientific research and monitoring, conservation and
awareness campaigns, and collaboration among local, regional and
national entities in sea turtle conservation in the Guianas.

The regional program has four main components:

- Monitoring and research

Assessment of size and trends of rookeries
Population identification
Identification of critical habitats and main threats

- Direct conservation activities
Protection of nesting sites
Management of visitors
Reduction of fisheries by-catch

- Capacity building

Fostering the involvement of the national universities in sea turtle
conservation

Development of training workshops

Promotion of linkages among local, national, and regional
institutions

- Conservation support activities

Harmonized legislations and regulations framework
Public awareness, education and information
Coastal community support activities

Regional and international cooperation

A final review by the Widecast network is planned before the
program implementation. The first part of this regional plan is
expected to cover a five-years period.

MAPPING MARINE TURTLE NESTING BEHAVIOR AND BEACH FEATURES TO ASSESS THE RESPONSE OF TURTLES
TO COASTAL ARMORING
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It is currently unclear what causes a sea turtle to emerge onto a
specific beach, and upon emergence, what cues must be encountered
for her to nest. In an effort to determine whether different structures
in the primary dune influenced sea turtle behavior, the following
study was undertaken on Jupiter Island, Florida.

Florida's Atlantic coast beaches are generally known for their large
densities of sea turtle nesting. These beaches host 95% of all sea
turtle nesting in the United States (National Resource Council,
1990). Additionally, these beaches are home to a large population of
Florida residents, leading to extensive coastal development. This
development, tied to continual beach erosion, creates demand for
beach shoreline stabilization practices. Hard shoreline stabilization
practices, also known as beach armoring, frequently occur on these

beaches in the form of sea walls and/or rocks being placed on the
beach, or implementation of groins, rocks, and/or jetties in the
water. The latter structures interfere with the natural littoral drift,
further exacerbating beach erosion downdrift of the 