An Atlas of Sea Turtle Nesting

Habitat for the Wider
Caribbean Region




For bibliographic purposes this document should be cited as:

Dow, Wendy, Karen Eckert, Michael Palmer and Philip Kramer. 2007. An Atlas of Sea
Turtle Nesting Habitat for the Wider Caribbean Region. The Wider Caribbean Sea Turtle
Conservation Network and The Nature Conservancy. WIDECAST Technical Report No.
6. Beaufort, North Carolina. 267 pages, plus electronic Appendices.

ISSN: 1930-3025
Cover photo: Kim Maison (Levera National Park, Grenada)

Copies of this publication may be obtained from:

Dr. Karen L. Eckert

Executive Director

Wider Caribbean Sea Turtle Conservation Network (WIDECAST)
Nicholas School Marine Lab — Duke University

135 Duke Marine Lab Road

Beaufort, North Carolina 28516

Tel: (252) 727-1600 / Fax: (252) 504-7648
keckert@widecast.org / www.widecast.org



An Atlas of Sea Turtle Nesting

Habitat for the Wider
Caribbean Region

# WIDECAST

Wider Caribbean Sea Turtle Conservation Network

TheNature C‘
Conserv ancy.

Frotecting naturé. Prasanang |ihe.

Generously supported by:

Wendy Dow
Karen Eckert

Michael Palmer
Philip Kramer

2007







Dow et al. (2007) ~ Sea Turtle Nesting in the Wider Caribbean Region ~ WIDECAST Technical Report No. 6

Preface and Intent

For more than 25 years the Wider Caribbean Sea Turtle Conservation Network (WIDECAST),
with Country Coordinators in more than 40 Caribbean nations and territories, has linked scien-
tists, conservationists, natural resource users and managers, policy-makers, industry groups,
educators, and other stakeholders together in a collective effort to develop a unified manage-
ment framework, and to promote a region-wide capacity to design and implement scientifically
sound sea turtle conservation programs.

As a Partner Organization of the UNEP Caribbean Environment Programme and its Regional
Programme for Specially Protected Areas and Wildlife (SPAW), WIDECAST is designed to ad-
dress research and management priorities at national and regional levels, both for sea turtles
and for the habitats upon which they depend. We focus on bringing the best available science
to bear on contemporary management and conservation issues, empowering stakeholders to
make effective use of that science in the policy-making process, and providing an operational
mechanism and a framework for cooperation at all levels, both within and among nations.

Network participants are committed to working collaboratively to develop their collective capaci-
ty to manage shared sea turtle populations. By bringing people together and encouraging inclu-
sive management planning, WIDECAST is helping to ensure that utilization practices, whether
consumptive or non-consumptive, do not undermine sea turtle survival over the long term.

This Technical Report asks a deceptively simple question: “Where do sea turtles nest in the
Wider Caribbean Region?” An accurate answer is critical to the recovery of depleted popula-
tions in that it relates directly to the setting of priorities for national and international conserva-
tion action, population monitoring and habitat protection, as well as larger issues of coastal zone
management and land use policy. Taking advantage of modern spatial analysis methods, as
well as the unique expertise (and patience) of more than 120 Caribbean Data Providers and
other experts, we have created the first regional maps of the distribution and abundance of the
annual reproductive effort for all six Caribbean-nesting sea turtles.

This landmark database — a collaborative effort between WIDECAST and The Nature Conser-
vancy — identifies all known sea turtle nesting sites in the Wider Caribbean Region (inclusive of
Bermuda and Brazil); 1,311 beaches in all. Because some sites host nesting by multiple spe-
cies, 2,535 species-specific sites are hamed. In no case were data simply absorbed from other
regional synthesis efforts. We traced each data point to its original source for verification and
rating, discarding many existing records that did not meet our criteria. As a result, data charac-
terized as “Low” quality comprise less than 11% of the database and improving information in
these areas is an ongoing priority.

The database significantly expands our understanding of habitat use, while at the same time
facilitates the creation of operational frameworks to census populations, monitor stock recovery,
and safeguard habitat in ways that have not been possible before. The entire database, avail-
able for interactive uses, is accessible through OBIS-SEAMAP at http://seamap.env.duke.edu/
and at www.widecast.org. Our sincere gratitude is extended to the hundreds of colleagues (Data
Providers and others) who made this project possible, and we hope it sets an example for other
geographic regions to follow.

Karen L. Eckert, Ph.D.
Executive Director
WIDECAST
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ridleys at Rancho Nuevo, Mexico (photo by Jaime Pena)
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Executive Summary

Six species of sea turtle nest in the Wider Caribbean Region (WCR). In partnership with more
than 120 Data Providers, the spatial database of nesting habitat herein assembled is the most
comprehensive for any region of the world, with 1,311 nesting beaches identified in 43 WCR
nations and territories, inclusive of Bermuda to the north and Brazil to the south. Because some
sites host nesting by multiple species, 2,535 species-specific sites are named. Of these, 77%
are categorized in terms of abundance: <25, 25-100, 100-500, 500-1,000, or >1,000 nesting
crawls per year. Hawksbill and green turtles are the least known, with 33% and 24%, respect-
tively, of all known nesting sites associated with unknown crawl abundances.

Large nesting colonies are rare. Nesting grounds receiving more than 1,000 crawls per year
range from 0.4% (hawksbill) to 7.0% (Kemp’s ridley) of all known species-specific sites. For any
species, roughly half of all known nesting sites support fewer than 25 crawls (fewer than 10
reproductively active females) per year. While some nations are making exemplary progress in
identifying and monitoring nesting stocks, consistent sea turtle population monitoring effort is
still lacking in most areas and recent data are scarce in some jurisdictions; two archipelagic
States (Bahamas, St. Vincent and the Grenadines) and Hispaniola (Dominican Republic, Haiti)
have never been completely assessed.

The regulatory landscape is fragmented. Thirty (69.8%) nations and territories prohibit sea tur-
tle exploitation year-around: 29 of 43 jurisdictions mandate indefinite protection (eight of these
allow exemptions for ‘traditional’ exploitation), while Anguilla has adopted a moratorium set to
expire in 2020. With the exception of the Cayman Islands, legal sea turtle fisheries are based
on minimum size limits (by weight or shell length), targeting large juveniles and adults in contra-
distinction to the best available science on management and recovery.

Threats matrices characterizing a range of risk factors, including those that result in the loss or
degradation of critical habitat, reveal that beach erosion, nest loss to predators or physical
factors, artificial beachfront lighting, direct exploitation of turtles and eggs, and pollution threaten
the survival of sea turtles at their nesting grounds in more than 75% of all WCR nations and
territories. With regard to factors potentially hindering population recovery at foraging grounds,
more than 75% of Caribbean nations and territories cite pollution, fisheries bycatch, entangle-
ment, coral reef and/or seagrass degradation, and losses to hunters, poachers and natural
predators as threatening the survival of sea turtles at sea.

The data collected and assembled will allow for further research and analysis of sea turtle abun-
dance (including population trends at index sites) and habitat use; for example, in conjunction
with other datasets to determine areas of high biodiversity or areas in need of urgent protection.
The database, archived and displayed online by OBIS-SEAMAP (http://seamap.env.duke.edu/),
will be updated regularly and used to establish conservation and management priorities, and to
inform and improve policy at national and regional levels. Future goals of the project are to
research and incorporate seagrass and coral reef data to determine nationally and regionally
significant foraging areas, thus identifying marine areas in need of management attention and
contributing to the development of a network of population monitoring programs, including juv-
enile and adult age classes, at index sites.
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Introduction

Sea turtles are late-maturing and long-lived, and are among the most migratory of all Caribbean
fauna. Threats accumulate over long periods of time and can occur anywhere in a population’s
range; thus population declines have typically resulted from a combination of factors, both
domestic and foreign. In addition to centuries of largely unmanaged and unsustainable exploita-
tion, sea turtles are accidentally captured in active or abandoned fishing gear, resulting in death
to some tens (and perhaps hundreds) of thousands of turtles annually. Moreover, reef and
seagrass degradation, oil spills, chemical waste, persistent plastic and other marine debris, high
density coastal development, and an increase in ocean-based tourism have damaged or elim-
inated many Caribbean nesting beaches and feeding grounds.

Six sea turtle species are indigenous to the Wider Caribbean Region (WCR).* All are classified
by the World Conservation Union as “Endangered” or “Critically Endangered” (IUCN 2004). All
six species are listed on Annex Il (full protection) of the Protocol concerning Specially Protected
Areas and Wildlife (SPAW Protocol) to the Convention for the Protection and Development of
the Marine Environment of the Wider Caribbean Region (Cartagena Convention); Appendix |
(full protection) of the Convention on Migratory Species (CMS); Appendix | of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES); and, most
recently, recognized as being in need of “protection, conservation and recovery” throughout the
hemisphere by the Inter-American Convention for the Protection and Conservation of Sea
Turtles (Hykle 1999, Wold 2002).

In general, and notwithstanding welcome signs of population increase at some protected nest-
ing grounds (Leatherback: Dutton et al. 2005, Green Turtle: Troéng and Rankin 2005; Hawks-
bill: Krueger et al. 2003, Richardson et al. 2004, Diez and van Dam, Chelonia Inc., unpubl. data;
Kemp’s Ridley: Marquez et al. 1999), sea turtle populations throughout the WCR are so
severely reduced from historical levels (Carr 1955, Parsons 1962, Rebel 1974, King 1982,
Groombridge and Luxmoore 1989, Ross et al. 1989, Reichart 1993, Jackson 1997, Meylan and
Donnelly 1999, Fleming 2001, Bjorndal and Bolten 2003, Godley et al. 2004, Brautigam and
Eckert 2006) as to be considered by Bjorndal and Jackson (2003) “virtually extinct” from the
standpoint of their role in Caribbean marine ecosystems. Once considered inexhaustible, some
of the largest nesting colonies in the hemisphere, including those of green turtles in the Cayman
Islands (Lewis 1940, Aiken et al. 2001) and hawksbill turtles in Chiriqui, Panama (Carr 1956,
Meylan 1999), have all but vanished.

Intergovernmental meetings devoted to addressing shared management concerns have been
convening in the region for more than two decades (e.g. Bacon et al. 1984, Ogren 1989, Eckert
and Abreu Grobois 2001, IUCN 2002). In November 1999, resource managers and scientists

! The Wider Caribbean Region (see Figure 1) is defined as comprising the States and territories of the insular Carib-
bean (including the Bahamas), the north-eastern sector of South America (Colombia, Venezuela, the Guianas),
Central America, Mexico and the USA to 30°N latitude, including the waters of the Caribbean Sea, the Gulf of Mexico,
and the Atlantic Ocean adjacent to these States and territories (UNEP 1983). Because of shared sea turtle stocks,
WIDECAST (and thus this report) also embraces Bermuda to the north and Brazil to the south (Frazer 1985).

10
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from 29 WCR nations and territories met in the Dominican Republic and unanimously recom-
mended that “appropriate authorities, organizations, civic groups and other stakeholders pro-
mote scientific research, assessment and monitoring of marine turtles and their habitats, and
standardize methods of data collection and analysis.” To this end, delegates agreed inter alia
on the need to “identify (locate), characterize, and rank (as to intensity of use and importance
for management) marine turtle nesting and foraging sites”, and to “identify, evaluate and rank
threats to marine turtles and their habitats — both domestic and, to the extent practicable,
throughout their ranges” (Santo Domingo Declaration: Eckert and Abreu Grobois 2001: vi, viii).

The fundamental need to identify habitat necessary for the survival of the region’s sea turtles
has long been recognized, yet the coastal zone remains one of the least protected environ-
ments in the region and unchecked shoreline development is a serious obstacle to sea turtle
conservation in many areas. Emphasizing local partnerships and data-sharing opportunities
enabled by the WIDECAST network, and taking advantage of modern spatial analysis methods,
we have developed the region’s first digital landscape of sea turtle nesting beaches. The land-
scape and supporting databases identify, characterize and rank sites based on only the most
up-to-date information, including an exhaustive literature search and nearly two years of inten-
sive collaboration with more than 120 Data Providers in 43 nations and territories.

In addition to unobstructed sandy beaches for egg-laying, sea turtles need healthy coral reef,
seagrass and hard-bottom habitats for food and refuge, as well as safe passage through com-
plex migratory corridors. These habitats are also at risk, mainly due to intense pressures arising
from changes in water quality, patterns of coastal development and land use, and fisheries and
other extractive industries (e.g. UNEP 1989, 2005, Sullivan Sealey and Bustamante 1999,
Eckert and Abreu Grobois 2001, Fleming 2001, Godley et al. 2004, UNEP/GPA/CATHALAC
2004, Brautigam and Eckert 2006, UNEP/GPA 2006). Notwithstanding, quantitative data on the
status and distribution of marine habitat types are scarce, presenting a significant gap in the
management framework of endangered species, such as sea turtles, that rely on them.

With an aim to definitively “identify, characterize, and rank” nesting habitat across this large
region, and to lay the groundwork for doing the same with foraging habitat, we have developed
National Reports, including maps and constituent data, for each of 43 countries and territories in
the WCR (see Appendix Ill). These National Reports are also inventoried and available for pub-
lic access at www.widecast.org, as well as in an interactive format at Duke University’s OBIS-
SEAMAP (Ocean Biogeographic Information System — Spatial Ecological Analysis of Mega-
vertebrate Populations, Halpin et al. 2006) website: http:// seamap.env.duke.edu/.

Goals and Objectives

Recognizing that depleted and/or declining sea turtle stocks are in need of management and
conservation attention is one thing; reversing population declines and monitoring sustained pop-
ulation recovery is another. Because sea turtles are highly migratory during all life history
stages, they rely on critical habitats in many nations and territories for dispersal, forage, refuge,
mating, migration, and nesting. Consequently, what appears as a decline or a recovery in a
local population may be a direct consequence of the activities of people living hundreds or

11
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thousands of kilometers away — so that effective management must occur cooperatively and
collaboratively across range States.

Information gaps at local, national and regional levels can have significant consequences to
management policy and conservation success at all levels. Chief among these gaps has been
reliable and updated information concerning the location and status of critical habitat, as well as
the distribution and abundance of the annual breeding effort. In the absence of such informa-
tion, inter-jurisdictional collaboration in the conservation of shared sea turtle stocks — including
attempts to cooperatively monitor the success of conservation actions by evaluating, in an
integrated way, population trends at regionally important sites — is hindered.

Seeking to address key recommendations of the Santo Domingo Declaration (Eckert and Abreu
Grobois 2001) and to promote the survival of Caribbean sea turtles by increasing our under-
standing of population abundance and habitat use, the objectives of this study were to:

o Generate the first standardized and geographically comprehensive spatial database of
active sea turtle nesting beaches in the central western Atlantic Ocean;

¢ Inform policy-making regarding the protection of critical habitat, in particular nesting
habitat, by making population and spatial databases, including information on contem-
porary threats to sea turtle survival, publicly available in print and electronic formats;

e Contribute essential species and habitat data to the ecoregional planning processes of
international organizations and intergovernmental entities; and

¢ Promote implementation of regional agreements that protect sea turtles and their habitat:
Convention for the Protection and Development of the Wider Caribbean Region, and the
Inter-American Convention for the Protection and Conservation of Sea Turtles.

i3 i

Methods

We utilized data from several different sources to generate the database. The primary sources
of information were bilingual (English, Spanish) questionnaires completed by professional sea
turtle researchers, government officials, conservationists, 