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PRESIDENT’S REPORT ON THE 28™ ANNUAL SYMPOSIUM ON SEA TURTLE
BIOLOGY AND CONSERVATION

Wallace J. Nichols

January 2008, Loreto, Baja California Sur, México
Dear Friends,

This ISTS was a very special gathering. In 2008 we broke away from some traditions and
did many things differently. Hopefully some of the positive changes will stick.

Holding the 28th meeting of the International Sea Turtle Society in Loreto paid tribute to
the long relationship that Loreto and the Baja peninsula have with the sea turtle. It was here in
Loreto that Jeff Seminoff and | caught our first black turtle two decades ago. We did so with the
help of Juan de la Cruz Villalejos, a local fisherman and former turtle hunter. And in catching
that turtle we set our careers and the collaborative approach to our work in motion.

We simultaneously celebrated the tenth anniversary of Grupo Tortuguero this year in
Loreto, the place of its founding. To combine these events in Loreto is both wonderful and
meaningful. A dream of sorts. These proceedings contain a series of papers from the Sea Turtles
of the Californias Session.

While this size conference was a first for this pueblito the community embraced our
meeting just as they have embraced sea turtle conservation and the protection of their ocean
through the establishment of a National Marine Park.

When | was asked to name a location for the 2008 Symposium, in my mind there was no
better option. In addition to the community of Loreto, special praise goes to the ISTS volunteers,
Kama and Melania for compiling these proceedings, the ISTS executive committee and to
Journey Mexico, our fantastic on-site organizing team, who worked hard all year on this event.
I’ve thrown them one curveball after another, including speed sessions, a “creative” venue and
an outdoor poster session. They handled each element and challenge with grace and skill.

Our theme this year was Native Oceans. As such we celebrated our rich cultural
connections with sea turtles and shared some traditional sea turtle ceremonies. The 2008 ISTS
logo was designed by Gabriel Hoeffer, a young conservation leader in the Seri community. He
and his colleagues and family served as our cultural hosts.

The choice to hold the ISTS in Loreto and to take on the challenges this presented was
made because it is in line with whom we are, what we stand for, and the set of ideals we strive to
live by.

This meeting annually brings hundreds of thousands of dollars to the region where it is
held. This year, that income helped to promote sea turtle conservation and is being spread around
to many, many individuals, businesses and conservation organizations in the name of sea turtle
conservation.

We utilized the modest infrastructure of Loreto, all of its hotels and restaurants, its
municipal auditorium, and university classrooms rather than an all-in-one conference center or
resort. In addition, we occupied outdoor plazas and boulevards for meals, music, events and
presentations. This meant that we walked a little more and spent more time under the Baja sky—
and it turns out that we had more conversations with each other and the local community.
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For the first time, we worked in many ways to reduce our footprint through the LIVBLUE
Challenge. ISTS members did their part by conserving energy and water during their visit, by
walking and ride sharing whenever possible, by using their own bottles, mugs and utensils
whenever possible, by reusing and recycling when they could, and by using the solar trailer to
power up our equipment.

Several sponsors provided food and items that helped us to “LIVBLUE”. They ranged
from organic tequila, coffee and cotton t-shirts to solar power, recycled paper, tote bags and
reusable bottles/mugs.

Much of the equipment we used this year, including laptops and projectors, were purchased
by the ISTS with technology grants and were re-granted to local sea turtle conservation
organizations after the meeting.

Holding the meeting in Loreto promoted sea turtle conservation and sustainability locally,
regionally and internationally. Many of the people who attended their first ISTS are working on
the front lines of conservation and were able to share with and learn from our community. Others
learned about sea turtle conservation for the first time. The entire Loreto community embraced
this event and viewed it through the eyes of their future.

In some ways Loreto wasn’t the best place for the 2008 International Sea Turtle
Symposium. In other ways, it was the only place. | hope that those who attended enjoyed the
buena onda of Baja, its people and its nature. And that those who couldn’t make it consider this
as an invitation to visit.

The new friendships, ideas and collaborations will continue to grow out of this gathering.

Abrazos,

Wallace J. Nichols, PhD
President, International Sea Turtle Society
28th Annual Symposium on Sea Turtle Biology and Conservation
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STUDENT AWARDS

There were 126 student presentations — 33 papers and 93 posters with $3,000 US awarded to eight
recipients. The awards committee was composed of Lisa Campbell (chair), Brian Wallace, Mark Hamann,
Thane Wibbels, Nicolas J. Pilcher, Marc Giorndot, Larisa Avens, Kartik Shanker, Matthew Godfrey, Kate
Mansfield, Robert Van Damn, Kirsten Dobbs, Marydele Donnelly, Cynthia Lagueux, Ana Barragan,
Jeanette Wyneken, Lucy Hawkes, Zoe Meletis, Larry Crowder, and Karen Arthur. The awards were
financed by the Chelonian Research Foundation and the International Sea Turtle Society.

Oral presentations

Best Biology Oral Presentation

Kelly Stewart, Peter, H.Dutton, Suzanne Roden, Erin LaCasella, and Chris Johnson. “Colonization of
Florida Nesting Beaches by leatherback turtles: microsatellites and mtDNA reveal the demographic
history of this population” (Duke University Marine Lab, Beaufort, North Carolina, USA). $500

Runner Up Biology Oral Presentation

Brian Bostrom, T. Todd Jones, Mervin Hastings, and David R. Jones. “Aspects of thermal regulation in
captive juvenile leatherback sea turtles (Dermochelys coriacea)” (Department of Zoology, University of
British Columbia, VVancouver, British Columbia, Canada). $250

Best Conservation Oral Presentation
Jillian Grayson, Stephen Ambar, Helen Marsh, and Mark Hamann. “Options for sustainable use of green
turtles by Hammond Islanders” (James Cook University, Townsville, Queensland, Australia). $500

Runner Up Conservation Oral Presentation

Azuka Ishizaki, Tara Teel, and Manami Yamaguchi. “Toward reducing human-caused impacts on green
turtle nesting activity in Ogasawara islands: results and implications from a resident survey” (Human
Dimensions of Natural Resources Department, Colorado State University, Fort Collins, Colorado, USA).
$250

Poster Presentations

Best Biology Poster Presentation

Erin E. Seney, and Andre M. Landry Jr. “Kemp’s ridley migratory paths and foraging areas in the
northwestern Gulf of Mexico” (Texas A&M University at Galveston, Sea Turtle and Fisheries Ecology
Research Laboratory & NOAA Sea Turtle Facility, Galveston, Texas, USA) $500

Runner Up Biology Poster Presentation

Kimberly Reich, Karen A. Bjorndal, Alan B. Bolten, Michael G. Frick, Blair E. Witherington, Michael
D. Arendt, and Al L. Segars. “Oceanic and neritic foraging strategies of adult loggerhead turtles: a
sexually dimorphic feeding strategy?” (ACCSTR, University of Florida, Gainesville, Florida, USA). $250

Best Conservation Poster Presentation

Mandi L. McElroy, Mark G. Dodd, and Steven B. Castleberry. “Loggerhead sea turtle nest management
in Georgia: strategies that maximize hatching success” (University of Georgia, Athens, Georgia, USA).
$500

Runner Up Biology Poster Presentation

Paul A. Whittock, Micahel Case, Paolo Casale, and Christopher Dean. “The impact of sea level rise on a
major Mediterranean loggerhead sea turtle nesting site: Zakynthos island, Greece” (University of
Edinburgh, Edinburgh, Scotland). $250
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Anatomy, Physiology, and Health

PATHOGENIC EFFECT OF MICROORGANISMS ON LOGGERHEAD EGGS*
Elena Abella-Perez*, Adolfo Marco-Llorente?, Javier Diéguez-Uribeondo®, and Luis F. Lopez-Jurado®

! Estacion Biolégica de Dofiana, C.S.I.C, Sevilla, Spain
?Real Jardin Botanico de Madrid, C.S.I.C, Madrid, Spain
? Universidad Las Palmas de Gran Canaria, Las Palmas, Spain

Different types of fungi and bacteria have been isolated from hatched and non-hatched as well as failed and non-
failed eggs in natural sea turtles nests (Marco et al. 2006, Phillott and Parmenter, 2001, Phillott et al. 2001).
Microbiota infections are common in artificial incubation activities and they seem to have an important negative
impact on embryo development (Phillott, 2002). However, no clear evidences of their pathogenic effects have been
described. The aim of this study was to investigate whether fungi and bacteria represent pathogenic agents to sea
turtle eggs, and to assess whether there exists a specific period during incubation in which eggs are more susceptible
to microorganisms. In 2006 and 2007, we carried out two experiments in Boavista (Cabo Verde) consisting in
infecting loggerhead eggs at different embryo development stages with: 1) live non-hatched egg shells that showed
fungal spots (caused by Fusarium solani and Fusarium oxysporum), and 2) with hyphae of F. oxysporum and F.
solani isolated from live non-hatched loggerhead egg. Our results show that control eggs (non-infected) and eggs
infected with Fusarium spp. hyphae had a minor mortality rate than eggs infected only with infected eggs shells or
both treatments together (Fisher exact two-tailed, p< 0.001). We did not find differences in egg mortality at different
incubation stages of infection (Chi-square two-tailed, p> 0.5). Newborns from different treatments of infection time
or type of infection agent did not show differences in length, weight, or incubation duration and turn over effort
proof (Univariate ANOVAs, p>0.05). Results suggest that Fusarium oxysporum and F. solani, despite being the
most common fungi found in sea turtle eggs, is not the main microbiotic agent of egg death. It seems that sea turtle
eggs have no susceptible period during incubation to be infected by microorganisms. Further investigations are
necessary to isolate the microorganisms that functioned as pathogens in the experiments. Acknowledgements: We
acknowledge all volunteers for their enthusiasm with field work, NGO Cabo Verde Natura 2000 for hosting and
project support and Andalusian Environmental Service for funding us. We also thank Project GLOBAL, Disney
Animal Kingdom, Western Pacific Regional Fisheries Management Council, U.S. National Marine Fisheries
Service, U.S. Fish and Wildlife Service (Marine Turtle Conservation Fund), David and Lucille Packard Foundation,
and the Sandler Family Foundation, as well as two generous individuals: Carlos Peralta Quintero and Robert N.
Allen, Jr. for their donations in helping us to participate in the 2008 Symposium on Sea Turtle Biology and
Conservation in Loreto, Mexico.
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EXAMINATION OF THE EGGSHELL COMPOSITION FROM EGGS IMMEDIATELY
AFTER OVIPOSITION USING X-RAY DIFFRACTION TECHNIQUE IN THE
LOGGERHEAD, CARETTA CARETTA, FOR MASSIRA ISLAND, OMAN

Saif N. Al-Bahry?, Ibrahim Y. Mahmoud?, Khaled Melghit?, Saif Al-Mamary®, Abdulaziz Al-Kindi*, and
Abdulkadir Elshafie®

! Department of Biology, College of Science, Oman
? Department of Chemistry, College of Science, Oman
3 Department of Earth Sciences, College of Science, Oman

Eggs were collected at random immediately after oviposition from loggerhead turtles at Massirah Island during June
2007. Powder samples were taken from three layers, the outer layer (calcareous), the middle layer (multistrata) and
the inner layer (shell membrane). Each layer was analyzed separately using the powder x-ray technique with Philips
1710 diffractometer. The results revealed that the calcareous layer is made up of the crystallites which consists
predominantly of CaCO3 in the form of aragonite (91-95%) followed by calcite (1-4%) and chlorite (1-5%) with
trace of vaterite. The middle crystallite is predominantly in the form of aragonite (95%), followed by calcite (5%)
with trace of vaterite. The crystallites of the middle are mixed with amorphous material. The inner shell membrane
consists of KCI sulvite and NaCl halite in equal proportions the crystals are mixed with numerous reticular fibers.
The value of this investigation will be discussed.

EPIBIONTS ASSOCIATED WITH JUVENILE GREEN TURTLE (CHELONIA MYDAS)
FROM THE FORAGING AND DEVELOPMENTAL AREA OF CERRO VERDE,
URUGUAY

Luciana Alonso*, Javier Calcagno®, and Fabrizio Scarabino®

! Laboratorio de Ecologia de Organismos Benténicos Marinos, Departamento de Ecologia, Genética y Evolucién,
Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Capital Federal, Argentina
2 Museo Nacional de Historia Natural y Antropologia, Montevideo, Uruguay.

Marine turtles host a variety of epibiotic organisms, barnacles being the most frequent. They provide substrate and
refuge for other organisms and have been considered the pioneer macroscopic epibionts in the stages of biological
succession. The aim of this research is to characterize the composition of the barnacle fauna associated with juvenile
green turtle (Chelonia mydas) that inhabits the Coastal-Marine Protected Area "Cerro Verde and La Coronilla
Islands" and the adjacent area (33°56' S — 53° 29' W), Uruguay. The samples were obtained during the field season
(summer 2007) carried out by Karumbé, among captured and stranded turtles on the beaches along 41 Km. Digital
photographs of the turtles and their epibionts were taken. Epibionts were totally removed, and their position on the
body of the turtle was recorded, samples were preserved in 70% ethanol. The percentage frequency of occurrence
was estimated for the different taxa found. Cirripeds where identified and counted, and the percentage frequency of
occurrence among the different sectors of the turtle body was estimated. Spatial pattern of distribution was analyzed
and using analysis of variance, preference on the settlement position was determined for the most frequent taxa
(Platylepas spp.). Finally, the proportions of occurrence between the opportunistic and obligate commensals along
the summer were analyzed. All of the 87 green turtles examined were juveniles (mean standard Curved Carapace
Length, CCL=39.95 cm, SD=5.33 cm, range=31.6-56 cm), 71 were captured, while 16 were stranded turtles. Only
10.34% of the turtles were free of epibionts, while 14 taxa were found among the rest of the turtles. Barnacles were
the most frequent (87.36%), followed by algae (24.14%) and leeches (17.24%). The rest of the organisms found
were bivalves such as mussels and oysters, gastropods, crabs, amphipods, isopods, polychaetes, polycladid worms,
bryozoans and hydrozoans. The most frequent barnacle was Platylepas spp. (80.46%), followed by Chelonibia
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testudinaria (16.09%), Amphibalanus spp. (14.94%), Lepas anatifera (9.20%), Conchoderma virgatum (6.9%) and
L. anserifera (1.15%). This is the first report for L. anserifera as an epibiont of C. mydas. A clumped spatial pattern
of distribution on the plastron was detected for Platylepas spp. (PC. mydas and C. caretta from other areas, being
these the most characteristic epibionts from the examined sea turtles. The higher richness of taxa determined in
relation to those from near areas could be related to the existence of brumation on some of the examined animals or
turtles that due to their poor health condition facilitates the settlement of opportunistic organisms.
Acknowledgements: We wish to thank Alejandro Fallabrino, Carlos Romero, Gustavo Martinez Souza, Melisa
Morales, Karumbé technicians and the volunteers for their valuable help and co-operation in conducting this study.
This research was funded by Karumbé N.G.O., Laboratorio de Ecologia de Organismos Bentoénicos Marinos
(FCEyN, UBA) and Idea Wild. We are also grateful to Project GLOBAL, Disney Animal Kingdom, Western Pacific
Regional Fisheries Management Council, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife Service
(Marine Turtle Conservation Fund), David and Lucille Packard Foundation, the Sandler Family Foundation, Carlos
Peralta Quintero and Robert N. Allen, Jr. for their financial support, which enabled LA to attend the symposium.

HEAVY METAL CONCENTRATION IN THE GREEN TURTLE (CHELONIA MYDAS)
IN FOUR ZONES FROM THE BAJA CALIFORNIA PENINSULA, MEXICO

Verénica Aurioles-Lépez and Lia C. Méndez-Rodriguez
The Northwestern Center of Biological Research, CIBNOR

The knowledge about presence and concentrations of heavy metals in sea turtles that arrive at the coasts of Mexico
is scarce so it is necessary to establish the relation between accumulation of metals and the biological processes of
sea turtles. Some studies of pollution agents in green turtles indicate that maxima exposition appears in the early
phases of the cycle of life and/or maternal route through transport of metals to eggs. It has been suggested that when
turtles grow, the initial concentration of pollution agents is diluted and the assimilation of metals is reduced due to
the change of diet. A negative correlation has been observed between metal concentrations and the size of green
turtles. Also it has been demonstrated that diet is probably the main factor determining the differences in the
accumulation. The coasts of the Baja California peninsula serve as forage areas for the green turtle; in this area
heavy metal concentration has been reported in the stomach content with high concentration in Cd and Zn.
Nevertheless, potential food collected in Magdalena Bay differs from these concentrations. The highest values in the
concentration of Cd for C. mydas have been reported in Baja California. The objectives of this study were to
determine the heavy metal concentrations in blood, skin and carapace of green turtles in four zones: Punta Abreojos
(PAO), Complejo Lagunar Bahia Magdalena-Almejas (BMA), Laguna San Ignacio (LSI) and El Pardito (EPA), as
well as to evaluate the differences of concentrations between zones and to evaluate if there is a correlation between
the size of the turtle (SCL) and concentrations. The Cadmium concentrations (Cd), Strontium (Sr.), Iron (Fe), Zinc
(Zn), Nickel (Ni) and Calcium (Ca), were determined by atomic absorption espectrophotometry. In general,
concentrations descendant order is as follows: Ca>Fe>Cd>Ni>Zn>Sr. EPA displays the maximum concentrations in
blood; PAO shows the highest concentrations in skin, and LSI displays the greatest concentrations in carapace. El
Pardito shows significant differences between localities. The correlation with SCL in blood is negative for Cd, and
positive Sr and Zn. In skin the correlation is negative for Fe and in carapace is negative for Zn and Ni. These results
give us important information on the population health of green turtles and aid in the development of efficient
measures for conservation.
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COMPARISON OF ULTRASOUND AND LAPAROSCOPY TO EVALUATE THE
REPRODUCTIVE ACTIVITY IN ADULT MALE LOGGERHEAD (CARETTA
CARETTA) SEA TURTLES

Gaélle Blanvillain', Anthony Pease?, David C. Rostal®, David W. Owens', and Al L. Segars*

! Grice Marine Laboratory, College of Charleston, Charleston, South Carolina, USA
2 North Carolina State University, Raleigh, North Carolina, USA

? Georgia Southern University, Statesboro, Georgia, USA

* South Carolina Department of Natural Resources, Charleston, South Carolina, USA

Because of the logistics and cost involved with live captures at sea, the reproductive biology of adult male sea turtles
has not been extensively studied, and therefore many basic questions remain unanswered today. In particular, we do
not know if adult male sea turtles are able to breed every year, or if they undergo multi-annual reproductive cycles,
like females of most species do. Also, very little is known about their migration paths before and after the
reproductive season, as well as the periodicity of these migrations. Laparoscopy has been the primary method used
to assess the reproductive activity of adult male sea turtles. However, there are limitations in using this technique,
including the risks inherent to any surgical procedure on wild animals, as well as the necessity of having trained
scientists or veterinarians to carry out the surgery. Alternatively, ultrasonography, used extensively to study the
reproductive biology of adult female sea turtles, may provide a powerful tool utilizable by a wide array of people, as
long as one can become properly oriented to the anatomy and recognize the structures of interest. Ultrasonography,
as opposed to laparoscopy, is also much quicker to implement, non-invasive, and portable devices are now available
so that evaluations could potentially be done in any environment. In this study, we performed both laparoscopy and
ultrasound analyses on 13 adult male loggerheads collected in the Cape Canaveral ship channel in April 2007.
Ultrasound was performed using a SonoSite 180 with a 4-7 MHz curvilinear transducer imaging at approximately 10
cm depth. The ultrasound was oriented in a craniocaudal direction applied in the cranial inguinal region. We
compared our diagnoses of the reproductive structures observed using both techniques. Testes and epididymus were
visualized in all cases using both methods. During the ultrasound evaluation, kidneys were also observed, providing
a point of reference when searching for the gonads. Duct diameters of the epididymus were measured using calipers
built-in to the ultrasound system. To evaluate the accuracy of these measurements, we also inserted a calibrated
probe during laparoscopic evaluation of 10 turtles, which allowed us to measure the epididymal duct widths
internally. For each turtle, a minimum of 10 measurements using both methods was recorded. A two-way ANOVA
revealed no statistical difference in epididymal duct diameters between techniques, however, duct diameter varied
significantly between turtles. The average epididymal duct diameter was 27.6 mm + 1.2 mm, and 28.5 mm + 1.3 mm
using the ultrasound imaging and laparoscopy, respectively. These results suggest that ultrasonography can be used
successfully as a substitute for laparoscopic surgery to learn if adult male loggerheads are reproductively active
during a given season. More work with non-reproductive males, such as on the foraging grounds, is needed.

MARINE TURTLE RESPONSE PROCEDURES: A HUSBANDRY GUIDE
Jessie E. Bluvias® and Karen L. Eckert?

' Duke University Marine Lab, Beaufort, North Carolina, USA
2 Wider Caribbean Sea Turtle Conservation Network, Duke University, Beaufort, North Carolina, USA

The increased number of sea turtles housed in rehabilitation facilities, the growing demand for treatment, and the
lack of ample guidelines has dictated a need for a comprehensive Sea Turtle Husbandry Guide written for both lay
and professional audiences. Through literature searches (including a thorough review of existing protocols and
regulations), personal interviews, and a series of internships at professional sea turtle rehabilitation facilities in the
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US, we have identified the best practices and have fused and formatted them into a step-by-step, photographic
manual of basic standards and recommendations. The guide will be published (toward the end of 2008) in English,
Spanish and French and distributed by the Wider Caribbean Sea Turtle Conservation Network (WIDECAST) to
under-resourced Caribbean conservationists, managers, and facilities staff in order to encourage and facilitate the
best professional care of sick and injured sea turtles during their rehabilitation. The guide is one of three in a
professional series sponsored by WIDECAST: a first response field guide (published in 2006), a veterinary guide (in
review), and a husbandry guide.

ASPECTS OF THERMAL REGULATION IN CAPTIVE JUVENILE LEATHERBACK
SEA TURTLES (DERMOCHELYS CORIACEA)*

Brian Bostrom®, T. Todd Jones®, Mervin Hastings?, and David R. Jones

! Department of Zoology, University of British Columbia, 6270 University Blvd., Vancouver, BC, V6T 1Z4 Canada
? Conservation and Fisheries Department, Ministry of Natural Resources, Government of the British Virgin Islands,
Road Town, Tortola BVI

Leatherback sea turtles, although reptiles and by convention ectotherms, have long been thought to be capable of
some form of thermoregulation either due to mass homeothermy, high levels of metabolic rate or a combination of
both. Furthermore, several studies have found wild adult leatherbacks maintain internal body temperatures > 8°C
above ambient temperatures. While a couple of studies have predicted and modeled how this is achieved, this is the
first study to measure activity, heat flux and core body temperature in leatherbacks exposed to varying
environmental temperatures. Juvenile leatherbacks maintained temperature gradients 1°C (10 kg body mass) to 2.5
°C (40 kg) above ambient. These steady temperature gradients were achieved and maintained across an ambient
temperature range of 14 to 30°C. This gradient is achieved by activity (measured as flipper stroke frequency). When
confronted with lower ambient temperatures leatherbacks increase activity in order to maintain an elevated body
temperature and compensate for the decline in resting metabolic rate. Leatherbacks exposed to a 10°C drop in
ambient temperature (24 to 14°C) doubled their activity. In contrast, at water temperatures of 30°C activity ceased.
Heat gain and loss through the shell were due to its intrinsic physical properties and the extent of the thermal
gradient. On the other hand, heat loss through the flippers was minimal compared with the rate of heat loss through
the carapace. Consequently, counter-current heat exchange or even just vasoconstriction, by restricting blood flow,
prevents heat loss from the flippers. Overall, leatherbacks use activity to produce endogenous body heat and retain
this heat through large mass (relatively small surface area to volume ratio) and thermal conservation mechanisms in
the flipper. We thank NSERC Canada and NMFS USA as well as the Conservation and Fisheries Department,
Ministry of Natural Resources, BVI, for financial support.
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SKULL MEASUREMENTS OF THE GREEN TURTLE FORAGING AGGREGATIONS
IN THE GULF OF VENEZUELA

Larry Bracho-Pérez', Ninive Espinoza®, Maria Gabriela Montiel-Villalobos®, and Héctor Barrios-Garrido™?

! Laboratorio de Ecologia General, Facultad de Ciencias, La Universidad del Zulia

? Grupo de Trabajo en Tortugas Marinas del Golfo de Venezuela (GTTMGV)

? Laboratorio de Ecologia y Genética de Poblaciones, Centro de Ecologia, Instituto Venezolano de Investigaciones
Cientificas (IVIC). Grupo de Trabajo en Tortugas Marinas del Golfo de Venezuela (GTTMGV)

Five species of sea turtle have been reported in the Gulf of Venezuela (GV): green, hawksbill, loggerhead and
leatherback. Of these, the only herbivorous species, the green turtle is the most abundant. The green turtle also has
both an important commercial and magic-religious values for the Wuayuu community. The sea turtle skull is the
only morphologic piece that was used by natives. This fisher’s community use the sea turtles skulls, named as
“Shiki” in native language, as a fertility symbol for both people and animals. 36 green sea turtles skulls were
collected between 2000 (MBLUZ collection) to 2007 (GTTM-GV collection). The following measurements were
taken from each skull: Maximum cranial length, measured from anterior tip of premaxilla to posterior tip of
supraoccipital (LC1); Length of upper jaw (LUJ); Height of cranium (HC); Width of postorbital (WPTO); Width of
cranium (WC); Width of exoccipital (WEO); Maximum diameter of orbit (DO); Height of orbit (HO); Height of
nasal opening (HN); Width of nasal opening (WN); Height of premaxilla (HPM); Width of supraorbital (WSO);
Width of preorbital (WPO); Width of zygomatic (WZ). A Principal Components Analysis (PCA) was applied to the
data. Results showed two eingenvalues with a high variation percent for the axis 1 (LCB 91, 168%) following of the
axis 2 (AON 88, 99%). Also relevant was the lesser lengths for juveniles and subadults increasing on adult
individuals. However, more samples and more in-depth research is needed, using other statistical methods, as such
as a canonical discriminant analysis to search for possible differences between stage or populations groups.

FREQUENCY OF ANATOMICAL DEFORMATION IN BREEDINGS OF OLIVE
RIDLEY TURTLE (LEPIDOCHELYS OLIVACEA) IN PLAYA CEUTA SINALOA,
MEXICO

Marcos Bucio-Pacheco’, Ingmar Sosa-Cornejo®, Marco Antonio Barraza-Ortega®, Medardo Cruz-Lépez*,
Diana Martinez-Velasquez®, and Mayra Leticia Garcia-Mendoza*

"Escuela de Biologia de la Universidad Autéonoma de Sinaloa. Centro de Estudios Justo Sierra. Surutato, Sinaloa,
México

? Escuela de Biologia de la Universidad Auténoma de Sinaloa. Facultad de Ciencias del Mar de la Universidad
Auténoma de Sinaloa

? Facultad de Ciencias del Mar de la Universidad Auténoma de Sinaloa

* Escuela de Biologia de la Universidad Auténoma de Sinaloa

Inbreeding increases the probability of illnesses and anatomical deformation caused by a decrease of genetic
variability. Our objective was to evaluate dead hatchlings and embryos in unhatched eggs of olive ridley turtles to
determine anatomical deformations during 2 nesting seasons. Two days after hatchling emergence, nests were
inventoried. Frequency of deformation was observed and a percentage of these frequencies were obtained regarding
the total of incubated eggs. The most dominant abnormality was skull deformations and the least was albinism.
These discoveries suggest that the population may have inbreeding and therefore decreased genetic variability; this
must be verified by means of the population's genetic analysis.
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PRELIMINARY RESULTS OF HEAVY METAL CONCENTRATIONS IN SEA
TURTLE (LEPIDOCHELYS OLIVACEA) USING EGGS AND BLOOD FROM A
NESTING COLONY OF LA ESCOBILLA, OAXACA, MEXICO

Maria Fernanda Calderén-Campuzano®, Federico P4ez-Osuna®, Alberto Abreu-Grobois*, Jorge Ruelas-
Inzunza?, and Martin Soto-Jiménez*

! Institute of Marine Sciences and Limnology, National Autonomous University of Mexico, Mazatlan, Sinaloa,
México
2 Technological Institute of the Sea, Mazatlan, Sinaloa, México

The olive ridley turtles (Lepidochelys olivacea) are the most numerous of all the sea turtles in the world, and are
known as an important species with nesting occurring throughout tropical seas and migratory circuits in tropical and
some subtropical areas. In the coasts of Mexico, olive ridleys enjoy wide distribution along the coast from Baja
California to Chiapas, with mass nesting events in La Escobilla, Oaxaca. This area is a marine turtle Sanctuary,
which is considered one of the more important reproductive populations of the American continent. 25 females were
sampled and a total of 250 eggs were collected during 3 arribada events in the 2005-2006 (10-14th August, 2005)
season. The measurements for this nesting colony were weight 34.0+4.4 kg, CCL (66.4+2.7 cm), CCW (70.7£2.9
cm) and an egg size 3.81+0.05 cm of diameter and 30.3+0.34 g. The heavy metal distribution, in the four analyzed
components presented in decreasing order in the shell Ni>Zn>Cu>Pb>Cd; whereas in blood, albumen and yolk it
was Zn>Ni>Cu>Pb>Cd. Also, Zn concentrations were highest in the yolk (72.3+£10.9 microg/g dry wt) and the
blood (58.44+4.7 microg/g dry wt). Ni concentrations were highest in the shell (48.5+£12.9 microg/g dry wt). Metals
in the egg were mainly present in the yolk; therefore, yolk is the most important component when considering heavy
metal accumulation in sea turtle eggs. Means concentrations of Cu, Pb and Cd were generally lower than those
reported for other sea turtles in the tissues analyzed. However, Zn and Ni concentrations in yolk and shell
respectively had the same distribution pattern observed in loggerhead, green and olive ridley turtles. The relatively
low concentration of Pb is the most notable toxicological finding in this study. According to national and
international norms and maximum limits respect to toxic elements, the state of health of this population is acceptable
and it corresponds at basic levels of a nearly pristine region.

ACUPUNCTURE PROTOCOL FOR SEA TURTLE RESUSCITATION
Steve Canion® and Philip Rogers?

! Casa Tortuga / Energetic Health Center Port Aransas, Texas, USA
2 Chinese Medical Times/ Private Veterinary practice, Dublin, Ireland

A turtle found stranded or caught in a net may appear to be dead, in a coma, or in shock; having lost or suppressed
reflexes and showing no signs of breathing. Most turtles caught by shrimp trawlers, under conditions of forced
submergence, are not drowned but in a coma. (ref. 1 The decline of the Sea Turtle 1990). A 1989 study by National
Marine Fisheries Service of 7 research projects spanning 12 years during which 4,397 turtles were caught in trawler
nets found that for most tow times, there were more comatose than drowned turtles.) Although a comatose turtle
may revive on its own after several hours on land/boat, the fate of a comatose turtle returned directly to the sea is
unknown. It is reasonable to assume that they will die. (Kemmerer 1989) Applying the Acupuncture Protocol for
Sea Turtle Resuscitation should revive the turtle in 30 seconds to 10 minutes, depending on the circumstances of the
individual trauma. The protocol can be performed anywhere in the world; in the laboratory, in the field, or on a
shrimp trawler. The procedure for using these acupuncture points is easy to learn. We are currently looking for
scientists, biologists, veterinarians, and sea turtle researchers to share this protocol with those who would have
access to sea turtles in shock, coma, cardiac distress; otherwise “dead” appearing turtles. A published bibliography
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of 138 books/clinical trials by Philip Rogers D.V.M. documents the effects and clinical efficacy of stimulation of
acupoint GV26 in humans and animals. It is the most used emergency point in acupuncture. Stimulation of GV26
resuscitated to consciousness humans and animals (some that were pronounced clinically dead) in acute
emergencies, narcosis and shock. It had potent anti-shock effects and decreased mortality rates in haemorrhagic,
surgical, post partum, endotoxic, anaphylactic, and other forms of shock. It countered exhaustion, enhanced hepatic
metabolism and adrenocortical function, promoted membrane transport, and helped recovery in prostration. It
regulated the central nervous system and had anti-convulsive effects and reversed the depressive effects of general
anesthesia on the central nervous-, autonomic-, cardiovascular-, and respiratory systems. It enhanced cardiovascular
and cerebrovascular function: it enhanced heart function, had sympathomimetic (cardiostimulant) effects on the
cardiovascular system, had pressor effects in hemorrhagic shock and ischemic hypotension. It was effective in acute
brain and cerebral emergencies and in treating their sequels. It enhanced brain perfusion and hastened clinical
recovery after cerebrovascular accident. It enhanced brain perfusion and hastened clinical recovery after
cerebrovascular accident. It enhanced respiratory functions and reversed neonatal and anesthetic apnea, increased
neuronal activity in the respiratory center and increased amplitude of phrenic nerve discharges. Four additional
acupuncture points are suggested for drowned/comatose turtles; cardioactive points PC6 and PC9 and points used
for revival from drowning, K1 and tail tip point. These points were extrapolated to the sea turtle from humans and
other animals based on the underlying anatomy and physiological structure/function. Philip Rogers published review
of GV26 in animal resuscitation and veterinary acupuncture is at casatortuga.org.

POLYBROMINATED DIPHENYL ETHERS AND ORGANOCHLORINE
CONTAMINANTS IN LOGGERHEAD SEA TURTLES (CARETTA CARETTA):
DISTRIBUTION AMONG BLOOD COMPONENTS AND TEMPORAL TRENDS

Brianna K. R. Carlson?, Joanne Braun-McNeill?, Larisa Avens?, Al L.Segars®, John R. Kucklick?, and
Jennifer M. Keller*

! Grice Marine Laboratory, College of Charleston, Charleston, SC, USA; National Institute of Standards and
Technology, Hollings Marine Laboratory, Charleston, SC, USA

% National Marine Fisheries Service, Beaufort, NC, USA

3 South Carolina Department of Natural Resources, Charleston, SC, USA

* National Institute of Standards and Technology, Hollings Marine Laboratory, Charleston, SC, USA

The loggerhead sea turtle, Caretta caretta, is a threatened species that forages off the southeastern U.S. coast,
rendering individuals vulnerable to human impacts, including exposure to pollution and contaminants. In addition to
well-studied industrial and agricultural contaminants such as polychlorinated biphenyls (PCBs) and organochlorine
pesticides (OCPs), polybrominated diphenyl ethers (PBDEs) are a category of contaminants of emerging concern to
which C. caretta may be exposed. PBDE concentrations in wildlife increased exponentially during the last three
decades, but currently appear to be stabilizing as PBDE use decreases; the European Union banned the use of most
PBDEs in 2005 and California will follow in 2008. This study builds on previously reported data (Carlson et al.
2006), which analyzed loggerhead samples from multiple capture sites, and more extensively examines PBDE, PCB,
and OCP contamination in C. caretta, including distribution among blood compartments and temporal trends. Paired
whole blood, plasma, and red blood cell (RBC) samples from five juvenile C. caretta captured from Core Sound,
North Carolina and coastal South Carolina in 2006 were analyzed by gas chromatography/mass spectrometry
(GC/MS) for 28 PBDEs, 83 PCBs, and 14 OCPs. Distributions of PCBs and 4,4’-DDE among blood compartments
were similar to those observed previously (90.0 and 69.0% in plasma, 10.0 and 31.0% in RBCs, respectively) by
Keller et al. (2004). Preferential distribution of PBDEs into plasma was also observed (95.0% in plasma, 5.0% in
RBCs). Temporal trends were assessed using 45 juvenile loggerhead samples collected from Core Sound, NC. Five
samples from each year (1998-2006) were analyzed by GC/MS for the same compounds described above. With
respect to year, mean concentrations (pg/g wet mass) were: 156, 42.0, 65.7, 63.7, 10.5, 139, 90.6, 14.8, and 62.4 for
¥PBDE, 2340, 6130, 2950, 2730, 1440, 8710, 3030, 1150, and 9580 for ZPCBs, and 251, 159, 182, 262, 117, 663,
171, 117, 312 for 4,4’-DDE. No significant temporal trend was observed in PBDE, PCB or OCP concentrations.
These findings differ from previous preliminary results (Carlson et al. 2006), which analyzed loggerhead samples
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from multiple capture sites. Other temporal trends of these compounds described in the literature appear to be site
and species specific; it is likely that the preliminary results were skewed due to site differences. The lack of
temporal trends in the current study, which is similar to what has been observed for oysters in the nearby area
(NOAA 2006), indicates that loggerhead turtles in Core Sound, NC may serve as bioindicators for future monitoring
of PBDEs, PCBs, and OCPs.

DIGESTION TIME OF WILD PREYS IN THE LOGGERHEAD SEA TURTLE,
CARETTA CARETTA

Paolo Casale’, Graziana Abbate', Daniela Freggi?, and Roberto Argano*

! Department of Animal and Human Biology, University of Rome 1 ‘La Sapienza’, Rome, Italy
* Sea Turtle Rescue Centre WWF Italy, Lampedusa, Italy

Thirty turtles captured by bottom trawlers were monitored in captivity and the time range of defecation of wild preys
was recorded. Results indicate that digestion time for healthy turtles with an average curved carapace length of 60.2
cm and feeding upon benthic preys is 2.5-3 days at 25°C. Comparison with available data on very small individuals
fed with artificial food suggests that digestion time does not increase with turtle size. Results also indicate that
samples from faeces collection or necropsy correspond to several meals taken in a few-day span, an important factor
to be considered in studies on diet. Acknowledgements: We wish to thank all the generous donators that allow us to
participate, and especially: Project GLOBAL, Disney Animal Kingdom, Western Pacific Regional Fisheries
Management Council, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife Service (Marine Turtle
Conservation Fund), David and Lucille Packard Foundation, and the Sandler Family Foundation, as well as two
generous individuals: Carlos Peralta Quintero and Robert N. Allen, Jr.

SEX-SPECIFIC MORPHOLOGY OF NEONATE SEA TURTLES: METHODS FOR
IDENTIFYING SEX IN FORMALIN-PRESERVED AND FRESH DEAD HATCHLINGS
AND POSTHATCHLINGS*

Simona A. Ceriani', Jeanette Wyneken?, and Thane Wibbels®

! University of Central Florida, Orlando, Florida, USA
2 Florida Atlantic University, Boca Raton, Florida, USA
3 University of Alabama, Birmingham, Alabama, USA

Historically, identifying the sex of neonate sea turtles has been problematic since they lack external sexually
dimorphic characteristics and gross gonadal morphology alone may not be indicative of sex in most species of sea
turtles. Histological examination of the gonad is considered to be the most reliable method for sex identification in
hatchlings. Assessments of sex for sex ratio documentation or other applications are limited in the field because
histology is usually unavailable or logistically difficult. Sea turtle sex ratios are often based on limited samples since
most studies are field-based and marine turtles are protected in most locations precluding destructive sampling. We
compared the morphology of the gonads and reproductive ducts of 57 formalin-preserved and 104 unpreserved
(fresh dead) hatchlings and post-hatchlings of three sea turtle species (loggerheads, Caretta caretta L.; green turtles,
Chelonia mydas, L. and leatherbacks, Dermochelys coriacea, V.) and identified suites of sex-specific characteristics
that allow for gender assignment. We compared the gross morphology of the same structures (gonads and
reproductive ducts) in these three species to (i) identify sex-specific characteristics, (ii) determine if the sex-specific
characters were similar across species, and (iii) identify any variation in diagnostic criteria between preserved and
fresh dead specimens. The accuracy of the gender assignment based on gross morphology was verified by
histological examination. In fresh specimens, the characters, which together are sex-specific, were the
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paramesonephric duct size, duct mobility, the form of the duct lumen, gonad mobility and attachment to the body
wall. Additionally, in the cheloniids, gonad shape and edge form contribute to the suite of sex-specific characters,
and add accuracy to sex identification. The same characteristics are sex-specific in preserved specimens, with the
exception of the gonad attachment to the underlying mesentery; its identification was prevented because of tissue
hardening due to fixation. The techniques we describe may be used to reliably identify the sex of dead hatchlings
(typically dead-in-nest) without extensive histological procedures and can be performed in the lab or on the field
using hand-held magnification or the naked eye. The ability to discriminate sexes grossly allows for easier and more
widespread empirical documentation of hatchling sex and thus has the potential to expand assessment of dead
hatchling ratios at the nesting beaches where analysis of post-emergent nests is common. The capacity to track sex
ratios based on dead-in-nest may allow for more widespread identification of sex bias in hatchlings that die in the
nest and allow identification if the sex ratio bias shifts over time. Such information may be important for
understanding population level responses to environmental change in these species with environmental sex
determination. Acknowledgements: This study was supported by the Nelligan Sea Turtle Fund, the University of
Milan, and personal funds. Attendance of SC to present this work at the International Sea Turtle Symposium was
funded in part by Carlos Peralta Quintero, Robert N. Allen, Jr., Project GLOBAL, Disney Animal Kingdom,
Western Pacific Regional Fisheries Management Council, U.S. National Marine Fisheries Service, U.S. Fish and
Wildlife Service (Marine Turtle Conservation Fund), David and Lucille Packard Foundation, and the Sandler Family
Foundation.

GEOGRAPHIC AND SEASONAL VARIATION OF REPRODUCTIVE STEROIDS IN
DIAMONDBACK TERRAPIN, MALACLEMYS TERRAPIN

Andrew T. Colman?, Thane Wibbels*, Willem Roosenburg? Ken Marion', David Nelson®, Joel Borden®, Gabe
Langford®, and John Dindo*

! University of Alabama at Birmingham, Birmingham, AL,, USA
? Ohio University, Athens, OH, USA

3 University of South Alabama, Mobile, AL, USA

4 Dauphin Island Sea Lab, AL, USA

The diamondback terrapin, Malaclemys terrapin, is the only turtle in North America that exclusively inhabits the
brackish environments of bays and estuaries. Studies have examined reproductive steroid levels in several turtle
species but not in the terrapin. This information has been crucial in the elucidation of certain physiological and
ecological aspects such as reproductive activity, stress levels, and sex ratios. Testosterone and estrogen levels were
measured via radioimmunoassay (RIA) of blood samples of two populations of diamondback terrapin. One
population is relatively stable and is located in the salt marshes of the Patuxent River region of Maryland. The other
population is located in the salt marshes surrounding Dauphin Island, Alabama and has experienced a significant
decline from historic levels. Seasonal cycles of reproductive steroids were examined within population as well as
between the geographically separated populations. The sexual dimorphism observed in terrapin greatly reduces the
misidentification of sex in adults; however, the sexing of juveniles is quite difficult and thus could lead to inaccurate
ratios. Juvenile sex ratios were predicted from testosterone levels, and these data will be useful in developing
optimal management strategies. The results of this study will be compared to those of marine and freshwater turtles
to better understand how the physiology of the diamondback terrapin has evolved to adapt it to its unique marine
niche.
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COMPOSITION OF THE MUCUS SECRETED BY ERETMOCHELYS IMBRICATA
Mariela V. Declet-Perez
University of Puerto Rico, Humacao, PR

This work consists of two phases: (1) to determine the composition of the mucus secreted during the egg laying
process by Eretmochelys imbricata, and (2) to determine if the secreted mucus has any effect on the growth of plant
roots during the incubation process of the eggs in this species. As part of the conservation of sea turtle initiatives in
Humacao, P.R., sea turtle nests are sometimes relocated. Large amounts of roots from sea shore plants grow in the
relocated nest; sometimes impairing the incubation process and/or hatching from the nest. When compared to
natural nests the effect of the roots is observed to a lesser extent. Some of the tests used to determine the
composition of the mucus are: GC-MS analysis, HPLC, Carbohydrates, and proteins. In addition, solubility tests
were performed using various solvents. Preliminary results show that the mucus has 0.05 g of carbohydrates per 100
ml of mucus and 2.85 mg/ml of proteins. When mixed with certain solvents the viscosity of the mucus increases
making some of the tests difficult.

CAUDAL VERTEBRAE VARIATION ACCORDING TO INDIVIDUAL'S SEX IN
LOGGERHEAD JUVENILES

Claudia Delgado’, Ana Valente?, Sandra Ferreira®, Claudia Moreira®, and Thomas Dellinger®

! Marine Biology and Oceanography Laboratory, University of Madeira, Portugal & Centre for Macaronesian
Studies

2 Departamento de Morfologia, Instituto de Biologia, Universidade Federal de Pelotas, Pelotas, Rio Grande do Sul,
Brazil

3 Centre for Macaronesian Studies

Knowledge of the population's sex-ratio is essential for the management and conservation of wild populations.
However, sea turtles do not show sexual dimorphism until their adult or sub-adult stages. Only after entering
puberty, sex-diagnosing criteria such as the much longer tails that males develop allow distinguishing males from
females. Like all turtles, sea turtles have 2-3 sacral vertebrae and 12 or more caudal vertebrae. The caudal vertebrae
of females are short and decrease in size distally; those of mature males are large with robust lateral and dorsal
processes. Thus, in this project, we addressed the variation of the number of caudal vertebrac on juvenile
loggerheads Caretta caretta, in order to develop a sex diagnosing technique that would not harm the animals.
Twenty one dead loggerheads originated from by-catch were necropsied and gonads were observed under binoculars
for sex identification. Tails were withdrawn right above the sacral vertebrae and frozen for posterior X-ray imaging
and quantification of caudal vertebrae. Seventeen turtles were females and 4 were males, making a 4.25F:1M sex-
ratio. Dorso-ventral radiographs of the tails were performed using 40 Kv, 50 Mas and 0.02 seconds, using standard
film and rare-earth intensifying screens. Vertebrae quantification was performed blindly by two different observers
over a light box and, when needed, with the help of a magnifying lens. Vertebrae were quantified assuming the
distal-most sacral vertebrae as #0. Every discrepancy in number of vertebrae was discussed till a consensus was
reached. Our radiographic study revealed a variation on the number of vertebrae ranging from 19-20 for males (n=4)
and 17-20 for females (n=17). A Chi-square test was performed to test for differences on the expected number of
vertebrae. Although the expected frequencies of distribution are different between sexes (Chi2=8.048; p=0.004), the
reduced number of males, which reflects this population’s biased sex-ratio, does not allow us to use the number of
vertebrae as a sex-diagnosing criteria. We plan to increase the sample size in the future, namely the number of
males, in order to detect the suspected differences between the sexes.
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STRESS AND ANTI-APOPTOTIC PROTEIN EXPRESSION IN GREEN TURTLE
FIBROPAPILLOMATOSIS*

Alissa C. Deming and Sarah Milton
Florida Atlantic University, Boca Raton, Florida, USA

Fibropapillamatosis (FP) is a herpes-associated, neoplastic disease that induces cutaneous tumors found most
commonly on soft tissue of marine turtles. Prevalence of this disease is highest among juvenile turtles in near-shore
ecosystems, particularly in bays and estuaries that have been impacted by agricultural, urban, and industrial
development. Previous research in our lab has shown a significant increase in the concentration of stress protein
HSP70 in juvenile green turtles from the impacted Indian River Lagoon (IRL) in Melbourne Beach, Florida
compared to juvenile green turtles from the more pristine Trident Submarine Basin (TSB) in Cape Canaveral,
Florida. To better understand the patterns of this up-regulation and other molecular mechanisms involved in FP, this
study explores stress protein expression as well as anti-apoptotic protein expression in juvenile green turtles. Stress
proteins are highly conserved and constitutively expressed proteins that act as chaperons in cells. They assure proper
folding during protein synthesis and assist in the repair and/or degradation of damaged proteins. Certain HSPs are
up-regulated in response to stress (such as heat, pollutants, and viral or bacterial infections) in response to an
increase in damaged proteins. Some also act as immune stimulators, presenting antigenic peptides derived from
virally infected cells or tumor cells to the immune system. This study examines two inducible HSPs, HSP70 and
GRP96, that are up-regulated by cellular stress, and mammalian studies have shown them to be potent inducers of
the T-cell mediated immune response. Samples of blood, healthy skin, and tumor tissue were collected from turtles
captured in the IRL and TSB. Animals were included with a range of tumor severity and morphologies. Tissue
proteins were analyzed by Western blot for markers of cellular stress and survival. An up-regulation in HSP72 and
GRP96 was found in tumor biopsies compared to healthy skin samples, which increased with increasing tumor
severity. The data indicate that animals in the IRL are under more physiological stress than those of the TSB, and
that increased tumor burdens are associated with an elevated intracellular response. Morphological characteristics of
tumors ranged from cauliflower-like tumors with bumpy, finger-like projections to more fibrous tumors with a
smooth, flat surface. Preliminary results indicate the highest concentrations of HSP72 and GRP96 are found in
cauliflower-like tumors, a lower expression in smooth tumors, and little expression in healthy skin biopsies. We also
examined the levels of Bcl-2, an anti-apoptotic protein. An up-regulation of the anti-apoptotic Bcl-2 has been
implicated in a number of mammalian tumors, and contributes to uncontrolled growth and immortality in tumor
cells. Preliminary results indicate an up-regulation of Bcl-2 in tumor biopsies vs. healthy skin. As elevated HSP72 is
also associated with cell survival, the up-regulation of both HSP72 and Bcl-2 implies that growth at the molecular
level in FP tumors resembles mammalian systems, and opens potential avenues for future treatment, as both Bcl-2
and heat shock proteins are targets of investigation in human cancer treatment. Acknowledgements: I would like to
thank the Sea Turtle Symposium and all the generous donors (Project GLOBAL, Disney Animal Kingdom, Western
Pacific Regional Fisheries Management Council, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife
Service (Marine Turtle Conservation Fund), David and Lucille Packard Foundation, and the Sandler Family
Foundation, as well as two generous individuals: Carlos Peralta Quintero and Robert N. Allen, Jr.) for awarding me
a travel grant.
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ULTRASOUND GUIDED VASCULAR CATHETERIZATION IN SEA TURTLES
Antonio Di Bello!, Carmela Valastro®, Daniela Freggi?, and Vittorio Saponaro®

! University of Bari, Faculty of Veterinary Medicine, Bari, Italy
2 WWF Sea Turtles Rescue Centre, Lampedusa (Ag), Italy

In sea turtles the cervical sinus and jugular vein is commonly used for blood collection and administration of bolus
fluid therapy, but placement and maintenance of intravascular catheters in these sites is difficult. In these species
radio humeral venous plexus catheterization is commonly used after a deep cut down incision in the dorsal surface
of the fore flippers. For this painful and stressful procedure, sedation or anesthesia may be necessary; moreover,
these techniques can be dangerous in critically ill patients. In this study the authors describe a non-traumatic and
easy procedure for placement and maintenance of cephalic vein catheterization with the aid of ultrasound guidance.
The ultrasound examinations were performed with a GE Logiq 400 machine connected to a multifrequency (7—
11MHz) linear array transducer with the frequency set at 1 1MHz. Turtles were placed on foam-rubber blocks on an
operating table; one forelimb was extended and restrained manually. In order to find the cephalic vein, longitudinal
and transversal color doppler ultrasonographic examination of the flipper’s dorsal surface was made, along the
caudal margin of the humerus and ulna. Once the vein was located, a needle catheter (20-22 gauge, depending on the
size of the animal) was inserted in the skin beneath the ultrasound probe, distoproximal and dorsoventral, inclined at
10-15 degrees to skin surface. The catheter’s progress was monitored with ultrasound until successfully inserted into
the vein. After placement, the catheter was secured to the skin with a suture (two single surgical stitches with 2-0/1-
0 braided polyester or polyamide monofilament), and an injection cap was connected to the catheter hub. When it
was necessary to maintain the catheter in situ for an extended period, it was covered and secured with
noncompressing self-adhesive elastic bandage that encompassed the flipper. The authors think that an ultrasound
guided catheterization of the cephalic vein allows an easy, non-traumatic and durable vascular access for drug
administration, re-hydration and emergency therapy in sea turtles, compared with other previously described
techniques. The first author wishes to thank Project GLOBAL, Disney Animal Kingdom, Western Pacific Regional
Fisheries Management Council, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife Service (Marine
Turtle Conservation Fund), David and Lucille Packard Foundation, and the Sandler Family Foundation, as well as
two generous individuals: Carlos Peralta Quintero and Robert N. Allen, Jr. and the Sea Turtle Symposium for their
generous support.

A PROCEDURE FOR ISOLATION OF THE MICROFLORA OF THE OVIDUCTAL
FLUID DURING OVIPOSITION OF THE GREEN TURTLE, CHELONIA MYDAS

Abdulkadir E. EIShafie, Maheera A. Al-Zadjali, Saif N. Al-Bahry, Ibrahim Y. Mahmoud, Asila H. Al-Harthy,
Wafa J. Al-Alawi, and Abdulaziz Y. Al-Kindi

Department of Biology, College of Science, Sultan Qaboos University

In this new procedure the oviductal fluid samples were taken while the turtle was in the process of egg laying. The
samples were collected after the turtle had laid several eggs and has already discharged 2-3 times oviductal fluid on
its eggs. The samples were collected by inserting sterile swab ~10cm into the evaginated cloacal chamber during
oviposition after the flushing process. Thus the oviductal fluid which is coming directly from the oviduct glands has
minimal contamination due to flushing process and because during the process of oviposition, the sphincter muscle
closed and there is no direct contact between the cloacal chamber and the GI tract. A total of forty turtles were
examined. From each turtle three swabs were taken, and each swab was used to inoculate tubes containing selective
media. Sampling of oviductal fluid from previous studies was carried out when the turtles were over turned on their
back and the external opening of the cloacae was disinfected by alcohol soaked gauze. A sterile swab of 10 cm long
was used to collect sample from the oviduct. It was impossible to insert the swab deep enough to collect samples.

Abstract titles marked with an * denote Oral Presentations 13



Anatomy, Physiology and Health

The swab went in for only 2-3 c¢m in the cloacal chamber because of the strength of the closure of the sphincter
muscles. Moreover, swabbing was carried out while the turtle was not in then process of egg laying. The new
procedure resulted in isolation of the following microflora from the oviductal fluid: Citrobacter spp (53.5%),
Pasteurella spp (16.3%), Pseudomonas spp (11.6%), Salmonella spp (11.6%), Proteus spp (4.7%), Shigella spp
(2.3%), while the old procedure resulted in the isolation of a microflora which were predomionantly E. coli.

EPIBIONTS IN FEMALES OF LEPIDOCHELYS OLIVACEA THAT NEST ON THE
COAST OF JALISCO, MEXICO

Ildefonso Enciso’, Fredy C. Gastelum?, Francisco J. Jacobo?, Julia Cisneros?, Fatima Briones, and Rodrigo
Castellanos?

! University of Guadalajara. Departament of Ecology, Guadalajara, Mexico
? University of Guadalajara, Departament of Environment Sciences, Guadalajara, Mexico

We collected epibionts from 50 female nesting Olive ridley sea turtles (Lepidochelys olivacea) on 3 nesting beaches
along the coast of Jalisco, México, during the years of 2005 and 2006. Epibionts were separated according to the
location where they were found: hard parts (shell and head), and soft parts (neck and fins). Also, the shell was
divided by zones with the objective to determine which zone had the greater amount of epibionts adhered. The
preliminary results indicate the presence of at least 6 species of epibionts, with Podocerus chelonophilus being the
most abundant.

EVALUATION OF TEMPERATURE-DEPENDENT SEX DETERMINATION IN THE
HAWAIIAN GREEN TURTLE

Jennifer Estes and Thane Wibbels
University of Alabama at Birmingham, Birmingham, AL, USA

During 2006 a study was initiated to investigate temperature-dependent sex determination in the Hawaiian green
turtle. The purpose of the study was to determine the range of incubation temperatures that produce all females, all
males, or mixed sex ratios, including the pivotal temperature that produces a 1:1 sex ratio. This knowledge is useful
from a management viewpoint, since it provides insight for predicting hatchling sex ratios produced on the natural
nesting grounds at French Frigate Shoals. During 2006 three incubators were installed at Sea Life Park, Oahu,
Hawaii. Based on previous studies of beach temperatures at French Frigate Shoals, we hypothesized a relatively low
pivotal temperature in the Hawaiian green turtle, so we chose relatively low incubation temperatures ranging from
approximately 26.5° to 29.0°C in the three incubators (in one degree intervals between incubators). Over an
approximate two-month period, eggs were obtained from captive, pre-Endangered Species Act, Hawaiian green
turtles that nested on the artificial nesting beach at Sea Life Park. Hatchlings were raised in captivity until they grew
to a size at which they could be examined by laparoscopy to verify their sex. Any embryos, hatchlings, or
posthatchlings that died during the study were preserved, and their gonadal tissues were examined by histology to
verify sex. During December of 2006, laparoscopy was used to examine 70 turtles that had been raised in captivity.
The histology data and the laparoscopy data were similar and indicated that the three temperatures used in the 2006
study produced mostly males. Additionally, clutch effects were detected in which some clutches produced
significantly more females. The results do not support the hypothesis that the Hawaiian green turtle has a lower
pivotal temperature in comparison to other green turtle populations.
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SEA TURTLE STRANDING RESPONSE AND REHABILITATION IN URUGUAY::
SPATIO-TEMPORAL EXPERIENCES

Andrés Estrades', Alejandro Fallabrino®, Andrés Domingo?, Fiorella Gagliardi®, Virginia Ferrando’, Victoria
Pastorino’, Anand Ramanathan®, and Eduardo Santurtun®

! Karumbé, Av. Giannattasio 30.5 Km, M511-S2, El Pinar, CP 15008, Canelones, Uruguay

2 Recursos Pelagicos, Direccion Nacional de Recursos Acuaticos, Constituyente 1497, CP 11200, Montevideo,
Uruguay

* Wildlife Rescue, Rehabilitation & Sanctuaries, Animals In Crisis & Distress, IFAW. 1350 Connecticut Avenue
NW, Suite 1220, Washington, DC 20036

Incidences of sea turtles washing ashore or stranding due to natural and/or anthropogenic activities is not an
uncommon occurrence along coastlines across the world. The eastern Atlantic Uruguayan seaboard is also witness to
such stranding incidents around the year. We at Karumbé, an established NGO in Uruguay, launched the sea turtle
stranding and salvage network in 2001 to respond to stranding incidents across the Uruguayan coast. While
strandings have occurred throughout the year, spring (Oct-Dec) and summer (Jan-Mar) seasons have had more
occurrences, with a peak during the month of January. Of the total number of the strandings attended to in the past
six years, only 17% (n = 569) were found alive. While both natural (eg. cold stunning) and anthropogenic causes
have been implicated in sea turtle strandings, a large proportion of our stranding response has been due to
anthropogenic reasons, specifically traumatic and infectious causes which includes capture in fishing nets, massive
epibionts on their carapace, loss or damage of limbs, entanglement in marine garbage, entanglement in longline
fishery (both line and hook), buoyancy problems due to obstruction of the intestinal tract with plastics, pneumonia,
among other reasons. Green turtles (Chelonia mydas) have most often been encountered (range 29 — 75 events per
year, median = 53) than other sea turtle species. Juvenile sea turtles [median CCL 41.8 cm (range: 30.0 — 61.5 cm;
SD= 6.3; n=251)] have always been encountered in all of our stranding responses in the last six years. Occasional
live strandings of loggerhead (Caretta caretta) turtles have also been tended to (n=3) and juveniles have again been
involved in these incidents with buoyancy problems, and loss of limbs. All the live sea turtles has been brought to
the Center. Our current strategy has included strengthening both the stranding response and husbandry care &
management efforts for effective rescue and rehabilitation of sea turtles. While the collaboration with International
Fund for Animal Welfare has enabled us to improve the facilities for the rehabilitation (X- Rays, hematology and
chemistry, microbiology culture, etc.) and increase training for the veterinary treatment at the Sea Turtle Rescue
Center, effective field partnerships with coastal communities, artisanal and trawl fishermen, rangers, and onboard
observers of PNOFA (Uruguayan Tuna Fleet onboard Observers National Programme) has enabled us to teach
emergency response, transferring technical knowledge and empowering grassroots staff for quicker efficient
response.
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OSTEOPATHOLOGY, OR WHAT BONES CAN TELL US ABOUT CAUSE OF DEATH
AND HEALTH HISTORY OF STRANDED SEA TURTLES

Alvaro Garcia de los Rios y LosHuertos, Volker Koch?, Ingmar Sosa Cornejo®, Marcos Bucio Pacheco®, and
Elizabeth Gonzalez Payan®

! Centro de recuperacion animales marinos, Muelle de Poniente, 51001, Ceuta, Espaiia

? Universidad Auténoma de Baja California Sur, Departamento de Biologia Marina, Carretera la Sur Km 5.5,
Colonia Universitaria, CP 23080, La Paz, Baja California Sur, México

? Escuela de Biologia de la Universidad Auténoma de Sinaloa

Osteopathology is a very useful tool to derive information about growth history, alimentation, health status, trauma
injuries (e.g. from shark bites) and cause of death of an organism by examining its bones. In the Gulf of California
and Pacific coast of the Baja California peninsula, with over 5000 km of coastline, many sea turtles strand mostly
due to interactions with gillnet, longline and trawl fishing gear. However, only few conservation NGO’s,
Universities and government institutions collect data on strandings on a very limited scale in the region. Therefore
we lack important information, not only on the spatial and temporal distribution of strandings, but especially data on
each individual turtle. Due to the usually advanced decomposition of the carcasses, it is almost impossible to
conduct a necropsy and determine cause of death or gather information on the health history of the organism.
Therefore, the objective of this study was to learn more about the history of each stranded turtle and, ideally,
determine cause of death applying osteopathological methods. Several beaches in the Gulf of California were
searched for turtle carcasses, which were identified, photographed, georeferenced, and taken to the lab for further
examination. Here we propose a standard protocol for sampling, cleaning, examination and analysis of bones from
sea turtles and argue for the creation of a network that eventually leads to an osteopathological atlas that can be used
to analyze bone structures from sea turtles worldwide. In 2006, two workshops were conducted at Playa Ceuta in
Sinaloa, and in Loreto, BCS to train local conservationists and researchers in the basic methodology. We believe
that the proposed methodology can help to gather detailed information on each stranded organism and will allow us
learn much more about the ecology and health status of endangered sea turtle populations.

TOWARD A MECHANISTIC MODEL FOR TEMPERATURE-DEPENDENT SEX
DETERMINATION IN MARINE TURTLES

Marc Girondot
Département Systématique et Evolution, Museum National d'Histoire Naturelle de Paris, Paris, France

Here, we propose a new thermal model of TSD using a mechanistic approach. We built this model from collection
of published data of physiological processes (i.e. the growth of the embryo, the growth of gonads and the activity of
the enzyme aromatase) underlying the TSD mechanisms, for the European pond turtle (Emys orbicularis). This new
approach provides integration of incubation temperature fluctuations, as well as the cumulative and differential
effect of high and low temperatures on sexual differentiation to embryo sex determination. The significant
consistency obtained between observed and predicted sex-ratios both at diverse constant and fluctuating incubation
temperatures provides hope to develop an efficient method to predict sex-ratio under natural conditions. This model
has been then adapted to be used in marine turtles.
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HEALTH AND DISEASE IN CAPTIVE REARED LEATHERBACK TURTLES,
DERMOCHELYS CORIACEA*

Chris Harvey-Clark®, T. Todd Jones', and Mervin Hastings®

! University of British Columbia, Vancouver, British Columbia, Canada
? Department of Conservation and Fisheries, British Virgin Islands

Rearing a new species in captivity presents special veterinary challenges as the animals grow and develop.
Historically leatherback turtles have proven to be difficult to rear, however the UBC group has succeeded in
maintaining turtles from hatchling to 50 kg body weight through a variety of innovative husbandry techniques that
take into account the pelagic habit and coelenterate/ gelativore diet of this species. Juvenile leatherback turtle
hatchlings raised in a closed recirculating seawater system displayed unique lesions and disease entities at various
points in the growth cycle, including early wasting/failure to thrive syndrome in newly hatched turtles, rostral
abrasion and complications, pink spot ulcerative dermatitis and aspiration bronchopneumonia complex. The
etiopathogenesis, clinical signs, gross and clinical pathology, histopathologic lesions and therapeutic approach to
these disease syndromes in juvenile leatherbacks will be described.

HEAVY METALS AND PESTICIDES IN THE BLOOD AND EGGS OF FLATBACK
TURTLES (NATATOR DEPRESSUS)*

Maria P. Ikonomopoulou®, Henry Olszowy? Mary Hodge®, Adrian Bradley', and Joan Whittier*

" School of Biomedical Sciences, Department of Anatomy and Developmental Biology, The University of
Queensland, Brisbane, Queensland, Australia

2 Department of Inorganic Chemistry, Queensland Health Scientific Services, Coopers Plains, Queensland, Australia
3 Department of Organic Chemistry, Queensland Health Scientific Services, Coopers Plains, Queensland, Australia

The presence of heavy metals and pesticides was investigated in the blood of 20 nesting flatback sea turtles and in
60 eggs collected from Queensland, Australia. The toxicology analysis was carried out using GS-MS techniques. In
the blood we detected a variety of organochlorines (OCs) including alpha-hexachlorocyclohexane (HCH), dieldrin,
aldrin, heptachlor and p,p'-Dichlorodiphenyldichloroethane (DDD). However, no polychlorinated biphenyls (PCBs)
were detected. Moreover, we detected traces of OCs and PCBs in flatback eggs. Heavy metals were also detected in
the blood and eggs of flatback turtles. In the blood, zinc was present at the highest concentration of 152.53 + 1.45
ng/L, followed by copper (7.74 £ 0.09 pg/L) and lead the lowest detected heavy metal at 0.08 £ 0.05 pg/L. We
suggest that both heavy metals and pesticides are maternally transferred to the eggs. In the eggs we found Cr, Mn,
Cu, Zn, As, Se and a non-quantifiable trace (<0.1-0.01 pg/L) of Co, Ni, Mo, Cd, Sn, Sb, Hg, Ti, and Pb. The
concentrations of heavy metals found to exist in the blood and eggs of flatback turtles were found to be within the
reference ranges for human whole blood. The presence of the environmental contamination in marine animals in
pristine areas such as the Great Barrier Reef is of great concern because of the sensitivity of this unique marine
environment. Environmental toxicants interfere with the endocrine system of nesting sea turtles and their presence is
likely to adversely affect development, reproductive function, health and ultimately population status. We suggest
that further studies should be conducted in different organs and in the foraging areas of nesting flatback turtles to
identify the degree and the source of pollution. Acknowledgements: MI gratefully acknowledges travel support from
Project GLOBAL, Disney Animal Kingdom, Western Pacific Regional Fisheries Management Council, US National
Marine Fisheries Service, US Fish and Wildlife Service (Marine Turtle Conservation Fund), David and Lucille
Packard Foundation, and the Sandler Family Foundation, as well as two generous individuals: Carlos Peralta
Quintero and Robert N. Allen, Jr., provided through the Symposium Travel Committee.
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MATURATION OF FEMALE LOGGERHEAD TURTLE AND DISCOVERY OF NEW
HYMEN-LIKE CHARACTER

Takashi Ishihara'?, Yoshimasa Matsuzawa?, and Naoki Kamezaki®?

' The University of Tokyo, Tokyo, JAPAN
? Sea Turtle Association of J apan, Osaka, JAPAN

Loggerhead turtles in the North Pacific are born in Japan, grow in the eastern North Pacific, and return to Japan for
breeding before reaching their sexual maturity. Although they inhabit the coastal waters of Japan, we have little
chance to encounter them except while nesting. This has impeded the study to reveal the reproductive conditions of
non-nesting turtles and maturity process of the loggerhead turtles. For investigating non-nesting turtles, there are two
ways; one is to examine stranded turtles and the other is to examine incidentally captured turtles. Stranded turtles
were mostly well-decomposed and as such the gonads were inadequate for analysis. On the other hand, the gonads
collected from turtles incidentally captured by fisheries are fresh. We collected gonad samples from 39 female
loggerhead turtles, through June 2003 to October 2006. Most of the turtles were captured by pound nets set around
Cape Muroto, Kochi, Japan. Straight Carapace Length (SCL) was measured. Then gonads were removed and Ovary
Weight (OWt), maximal Follicle Diameter (FD), maximal Oviduct Width (OdW) and existence of corpus luteum
and/or corpus albicans were recorded. Presence of corpus luteum and/or corpus albicans means turtles have ovulated
once or more. We defined that adult females were the turtles with corpus Iuteum and/or corpus albicans for that
oviposition follows ovulation, and that sub-adult females are the ones without a sign of ovulation. As a result, five
females (834 + 52 [SE], range; 780-919 mm) were regarded as adult and 34 females (731 = 43 [SE], range; 636-810
mm) as sub-adult. The range of SCL of adult and sub-adult partially overlapped. The sizes of matured females from
this study corresponded to the sizes of nesting females in Japan. Thus, it seems that a female loggerhead turtle of
North Pacific reaches its maturity in about 80 cm SCL. In the process of this study, we perceived that some turtles
had membranes that expanded over the orifice of oviducts. None of the turtles with the membranes (n=21, range:
667-795 mm) had the sign of ovulation. For those without the membrane (n=5, range: 780-919 mm), all except one
had the sign of ovulation. (i.e., membranes on orifice of oviduct existed in almost all the sub-adult females but none
in the adult females.) Note that one of the sub-adult female did not possess the membrane but the SCL was 810 mm,
which is considered to be the size of matured females. FD of this sub-adult, 4.8 mm, was relatively larger when
compared with the other sub-adults. Therefore, we deemed that the sub-adult female without the membrane had
nearly reached its sexual maturity. Overall, the membranes were tiny if sub-adult females were relatively small
(n=18, SCL: 729 + 34 [SE]), and were inflated like a balloon if sub-adult females were relatively large (n=3, SCL:
732, 785, 795mm). These suggest the membrane develops as a turtle approaches its sexual maturity, and disappears
just before first ovulation starts. It seems that the membranes covering the orifice of oviduct are the hymen of sea
turtles.
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HIGH RESOLUTION MAPPING OF NESTING LEATHERBACK BODY
TEMPERATURES IN COSTA RICA: ENVIRONMENTAL AND METABOLIC HEAT
EXCHANGE

Nick Johnson and Eric Koepfler
Coastal Carolina University, Conway, South Carolina, USA

The high metabolic rate of leatherback sea turtles (Dermochelys coriacea) manifest especially upon their body
surface after leaving the sea to nest. In 2006 and 2007 high resolution measurements of surface body and egg
temperatures were recorded from a large number of nesting females within the Pacuare Reserve in Costa Rica.
Results from surface body measurements were compared to individual morphology, and seawater, beach sand, and
air temperatures. Body temperature measurements were obtained from 37 discrete locations along one half of the
body while individuals were nesting. Higher temperatures were recorded from fore and rear limbs, and the tail
regions of individuals. The forelimbs were characterized by strong thermal gradients with highest values at proximal
anterior locations grading to lowest at distal posterior locations, probably related to metabolic heat generated by
muscular effort during beach assent. Although limb temperatures were higher than the carapace surface, limb
temperatures were much more variable than the carapace and were correlated to water and sand temperature.
Measurements obtained along carapace ridges were lower and relatively invariable but demonstrated gradients to
higher temperatures toward the posterior and marginal to the mid-line. Certain body regions such as the head,
anterior forelimb area, and anterior and posterior ridge terminus, correlated to estimated cylindrical body volume
(sensu: Paladino et al., 1990), suggesting the importance of individual size in influencing surface body temperatures.
Egg temperatures were higher than external body measurements but were not correlated to any morphology or
environmental temperature metrics.

CONTAMINANT LEVELS AND POTENTIAL HEALTH EFFECTS IN CHELONIA
MYDAS IN SAN DIEGO BAY, CA

Lisa Komoroske!, Rebecca Lewison!, and Peter H. Dutton?

! San Diego State University, San Diego, California, USA
2 NOAA-Fisheries Southwest Fisheries Science Center (SWFSC), La Jolla, California, USA

Many heavy metals, polychlorinated biphenyls (PCB’s), polycyclic aromatic hydrocarbons (PAH’s), and chlordanes
have been found to exceed the “probable effects levels” in the San Diego Bay (Fairey 1998). The bay is home to a
population of green turtles (Chelonia mydas) that are known to forage and reside most of the year in these polluted
waters. This study investigates the levels and possible health effects of these contaminants in C. mydas and their
food web. The recent development and validation of non-invasive blood and scute sampling was used to measure
contaminant loads in the live San Diego Bay population without relying on tissues from opportunistic strandings.
Samples of water, sediment, Zostera marina, Gracilaria spp., Ulva spp. and various invertebrate epifauna were also
analyzed to investigate bioaccumulation patterns in the food web of C. mydas at eight sites throughout the San
Diego Bay. Samples were analyzed for (15) heavy metals and organic contaminants (PCB’s, PCB’s, and chlordanes)
via ICP-MS and gas chromatography, respectively. Visual health assessments and blood biochemical assays were
conducted from all individuals sampled. Results of relationships between toxin levels, growth rates and fitness offer
insight into what individual and synergistic effects these contaminants have on C. mydas and other organisms in the
eelgrass ecosystem.
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MACRO AND MICROSCOPIC ANATOMY OF THE ESOPHAGUS OF THE GREEN
TURTLE

Marcela S. Magalhaes', Armando J. B. Santos?, Maria L. Freitas', Naisandra B. Silva®, and Carlos E. B.
Moura!

! Universidade Federal do Rio Grande do Norte, Natal, Rio Grande do Norte, Brazil
? Fundagio Pré-Tamar, Fernando de Noronha, Pernambuco, Brazil

Knowledge on the anatomy of the esophagus is an important issue that enables the understanding of the digestive
process of possible diseases that can affect this organ in marine turtles. This study aims to describe aspects related to
gross anatomy and histology of the green turtle (Chelonia mydas) esophagus. Ten animals that were found dead by a
researcher of Projeto Tamar (the Brazilian Sea Turtle Conservation Programme) in the State, Rio Grande do Norte
north- eastern Brazil, composed of this study. After the opening of the plastron, the digestive organs were
withdrawn. Fragments of the cranial and caudal portions of the esophagus were fixed on 10% of formaldehyde
solution for 24 h. After this, they were dehydrated in increased ethanol concentration and were diafanized in xylol
included in paraffin according to conventional histological methods. The esophagus of the C. mydas is presented as
a tubular muscular-membranous organ. The mucous of the esophagus is plaited and has point corneal papillae.
These inclined in the caudal direction and increase in size until it reaches the medium esophageal area and decrease
in the caudal region. In histological terms, the mucous presented itself with keratinized and stratified squamous
epitheliums, with its aglandular propria lamina that was composed by loose conjunctive tissue (LCT). The muscular
layer of the mucous and submuscular was not evidenced. The muscular layer is composed by striated muscles
organized in parallel beams in a unique layer; they are in a longitudinal manner and present abundant loose
conjunctive tissue between the beams. The external layer presented itself advanced in the cranial portion and serose
in the caudal portion. The esophageal papillae followed the same microscopic structure of the esophageal mucous.
Howerever, in their propria lamina the infiltrated linfocites could be visualized as well as adipous tissue, lymphatic
and blood vessels. The esophageal papillae facilitate deglutition and avoid food reflux. The absence of glands in the
mucous of the esophagus indicated that this organ has a mechanical function only. The presence of queratine
protects the esophageal mucous against attrition that occurs once food goes through esophagus.

ULTRASTRUCTURAL FEATURES OF THE EGGSHELL FROM FRESHLY LAID
EGGS IN THE LOGGERHEAD, CARETTA CARETTA, FROM MASSIRAH ISLAND,
OMAN

Ibrahim Y. Mahmoud®, Saif N. Al-Bahry?, 1. Al-Amri®, Khaled. Melghit*, Abdulaziz Al-Kindi', and
Abdulkadir E. Elshafie!

! Department of Biology, College of Science, Sultan Qaboos University

? Department of Biology, Sultan Qaboos University

? Department of Pathology, College o f Medicine, Sultan Qaboos University
* Department of Chemistry, College of Science, Sultan Qaboos University

Eggs were taken at random from 10 nests immediately after oviposition for examining the ultrastructural features of
three separate layers of the eggshell: the outside (calcareous), the middle (multistrata) and the inner (shell
membrane) layer. The samples were examined under low vacuum and viewed with back scattered electron detector
at 20 kv or at high vacuum (gold coated eggshell) with secondary electron detector at 5 kv suing JSM 5600 Lv.
Qualitative and quantitative analysis elements of eggshell were determined by energy dispersive x-ray analysis
(EDX). The calcareous layer consists mainly of nodular units of different shapes and sizes without any interlocking
attachment between the units. This resulted in numerous spaces or openings of different sizes between the units.
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Each unit is characterized predominantly by the presence of CaCO3 crystallites in the aragonite form of folding or
unfolding spicules. Also other forms of crystallites are also present. Each nodule is predominantly made up of
several groups of specules with each group arranged in a stack. After incubation the spicules of each stack become
separated from each other to give a radiate appearance. Each specule contain several pits with a micronodule in each
pit which gives nodules a granular appearance. The middle layer which is the platform of the calcareous layer have
several strata with different crystallite forms. Several openings are found here for communication with the top and
bottom layers. The innershell membrane has several reticular fibers and supposes to be the nucleation side for the
crystallization process. The value of this investigation will be discussed.

MARBOFLOXACIN SERUM KINETICS IN LOGGERHEAD SEA TURTLE (CARETTA
CARETTA) AFTER SINGLE INTRAVENOUS INJECTION

Giordano Nardini', Flegra Bentivegna?, Fulvio Maffucci?, and Anna Zaghini®

! Exotic Veterinary Team, Italy
? Stazione Zoologica “Anton Dohrn”, Napoli , Italy
3 Universita’ di Bologna, Bologna, Italy

Marbofloxacin, an antibiotic, is a new fluorinated quinolone developed only for veterinary usage. This study was
undertaken in order to generate pharmacokinetic data, strictly related to the therapeutic dosage regimens usually
employed, in a particular and rare animal species: the loggerhead sea turtle (Caretta caretta). Three turtles were
intravenous administered 2 mg/kg b.w. of marbofloxacin (Marbocyl®) in a single-dose. Blood samples were
collected by venipuncture of a jugular vein into vacutainer tubes. Samples were taken at 0, 10, 20, 30, 45, 60 min.,
and 2, 4, 8, 12, 24, 48, 60 h. Animal care and experimental procedures were conducted according to Directive
86/609/EEC (1986). The study was performed according to ISO 9001:2000 requirements. After centrifugation,
plasma aliquots (1 ml) were frozen (-18°C) until assayed. Marbofloxacin concentration in plasma was determined by
a setted up and validated high performance liquid chromatographic (HPLC) method (U.V. detection). Plasma
concentrations of marbofloxacin were subjected to compartmental analysis using WinNonlin program (5.2 version).
The elimination half-life (t1/23), total plasma clearance (Cl), the volume of distribution (Vd) and the area under the
curve (AUC) were calculated. During the experimental period all the animals were healthy. Marbofloxacin levels
halved rapidly in two turtles (about 20-30 min.), but the 3rd one showed a slow decrease, and the plasma levels
halved at about the 2nd hour. In all the animals marbofloxacin was still recovered at the last experimental time (60
h). This low elimination rate agrees with data obtained in several animal species, most of them mammals. The
kinetic study and the definition of the kinetic data after single intramuscular injection are in progress.
Acknowledgements: The Authors thank Fatro S.p.A. Industrie Farmaceutiche Veterinarrie and Vétoquinol S A.
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PROJECT PROPOSAL AND PRELIMINARY RESULTS OF SPATIAL AND
TEMPORAL TRENDS OF PERFLUORINATED CONTAMINANTS IN LOGGERHEAD
SEA TURTLES ALONG THE EAST COAST OF THE UNITED STATES

Steven G. O'Connell*, Tricia Kimmel?, Joanne Braun-McNeill®, Larisa Avens®, Al L. Segars’, Mike Arendt?,
and Jennifer M. Keller!

! National Institute of Standards and Technology, Hollings Marine Laboratory, Charleston, South Carolina, USA
? Maryland Department of Natural Resources, Oxford, Maryland, USA

3 National Marine Fisheries Service, Beaufort, North Carolina, USA

* South Carolina Department of Natural Resources, Charleston, South Carolina, USA

Fluorinated organic compounds persist in the environment long after they have been used commercially, and
perfluorinated compounds (PFCs) are found in a range of goods such as stain-repellents on cookware, leather,
clothing, paper, and carpet. PFCs bioaccumulate in blood plasma and liver, and have been found to cause toxicity to
the liver and suppression of the immune system. The concentrations of two notable compounds, PFOS and PFOA
(perfluorooctane sulfonate and perfluorooctanoic acid), have been increasing in the environment over the last three
decades. Due to increasing concern, PFCs have been examined in a range of wildlife, including birds, fish,
invertebrates, and marine and terrestrial mammals. However, little has been done to measure these compounds in
reptiles, and only within the last few years have scientists examined how these contaminants move through the
environment by using food web, temporal, or spatial studies. One such study examined the spatial distribution of
PFCs in Kemp's ridley (Lepidochelys kempii) and loggerhead (Caretta caretta) sea turtles along the East coast of the
United States from northern Florida to North Carolina, and found that plasma PFC concentrations were higher in sea
turtles captured farther north. This poster will present a proposed project that broadens the previous study and will
provide available preliminary results. PFC concentrations will be measured in juvenile loggerhead turtles that were
captured over a larger geographical area to determine if the concentrations are even higher in turtles captured in
Maryland, north of the area encompassed by the previous study. Ten plasma samples will be analyzed per location.
These samples were collected from turtles captured in 2005 and 2006 from Cape Canaveral, FL, Charleston Harbor,
SC, Core Sound, NC, and Chesapeake Bay, MD. To investigate potential responses to a major manufacturer's
voluntary phase-out of PFOS in 2000, temporal trends of PFC concentrations will also be measured in ten plasma
samples per year from turtles captured in Charleston Harbor, SC, from 2001-2007. Samples will be extracted for 14
PFCs by a solid-phase extraction and quantified using liquid chromatography tandem mass spectroscopy. By
broadening the knowledge of how these perfluorinated compounds behave in the environment, this study will help
assess the environmental risks posed to loggerhead sea turtle populations by these contaminants along the East coast
of the United States. Acknowledgements: I would like to thank the Sea Turtle Symposium as well as the following
generous donors for making my trip to the 28th Sea Turtle Symposium possible through a student travel grant:
Project GLOBAL, Disney Animal Kingdom, Western Pacific Regional Fisheries Management Council, U.S.
National Marine Fisheries Service, U.S. Fish and Wildlife Service (Marine Turtle Conservation Fund), David and
Lucille Packard Foundation, and the Sandler Family Foundation, as well as two generous individuals: Robert N.
Allen, Jr. and Carlos Peralta Quintero.
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THE IMPORTANCE OF SAND QUALITY FOR THE EMBRYONIC DEVELOPMENT
OF THE LEATHERBACK SEA TURTLE

Juan Patifio-Martinez, Adolfo Marco, and Liliana Quifiones

Doiiana Biological station, CSIC, Department for Biodiversity Conservation, Avda. Maria luisa S/n, 41013, Seville,
Spain

Incubation environment of leatherback clutches is very heterogeneous, including different moisture levels or types
of sand. We studied the characteristics of sand, embryonic development and hatching success of leatherback sea
turtle (Dermochelys coriacea) nest sites, located at 3 important nesting beaches in the southern Caribbean of Panama
(SC1) and northwest of Colombia (NC1, NC2). The sand generally differed in grain-sizes, colours and compositions
among the nesting beaches. The observed mean hatching success of natural in-situ nests (43.8% (SC1), 69.3%
(NC1) and 75.7%(NC2)) was significantly different among nesting sites (ANOVA F2,128 = 20.0, p < 0.0001).
During 2007 we investigated the influence of these different sand substrates in leatherback hatching success. Eggs
were experimentally incubated in sand of six different grain-size, colour and composition. Each dry sand treatment
was rehydrated at 3% gravimetrically. We used 15 eggs (3 per female) in each closed plastic containers that were
incubated in the hatchery at 60 cm depth. Each treatment had three replicates. Hatching success varied from 0% in
black, small grain-size sand to 68% in white big grain-size sand (ANOVA F5,12=7.19, p < 0.0001). The egg mass
variation (Measured Repeated ANOVA F10,166 = 21.68, p < 0.0001), hatchling mass (ANOVA F4,115=3.98, p <
0.005) as well as hatching success are related with variation in sand types as shown by principal components
analysis. Incubation duration was not affected by the sand substrates. The incubation sand environment could be a
key of successful conservation programs in determining high-risk nests. These results are relevant for conservation
strategies that involve moving all clutches from inundated-beach areas to high-beach areas. This can contribute in
reduction of loss of many nests laid in a low quality substrate.

DO MATERNAL BLOOD CHARACTERISTICS PREDICT NEST SUCCESS AND
HATCHLING MORTALITY IN THE LEATHERBACK SEA TURTLE
(DERMOCHELYS CORIACEA)?*

Justin Perrault!, Debra L. Miller?, Erica Eads®, Chris Johnson®, Larry Thompson®, Randi Timmons®, and
Jeanette Wyneken'

! Florida Atlantic University, Boca Raton, FL, USA

? Veterinary Diagnostic and Investigational Laboratory, University of Georgia, Tifton, GA, USA
3 University of Tennessee-Knoxville, College of Veterinary Medicine, Knoxville, TN, USA

* Loggerhead Marinelife Center, Juno Beach, FL, USA

3 Nestlé Purina PetCare, St. Louis, MO, USA

Leatherback sea turtles (Dermochelys coriacea) on the Western Atlantic coast in Florida have particularly low
emergence success (mean = 41.45 + 23.24%, modal range = 30-39% & 50-59%). Postmortem examinations of dead-
in-nest, as well as hatchlings that died in the laboratory shortly after hatching, revealed degenerative changes in the
heart muscle. These observations were similar to those seen in bovine neonates whose mothers were selenium
deficient. Ingested mercury is detoxified by the liver through the formation of a mercury-selenium compound.
Persistently elevated mercury levels may eventually exhaust the liver’s ability to detoxify, especially if dietary
selenium levels are not compensatory. In some marine species whose diets are primarily fatty fish with high levels
of mercury and selenium, we expect both mercury and selenium levels to be elevated. However, we have not
explored this relationship in a species whose diet consists mostly of invertebrates (e.g. jellyfish), a zooplankton
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consumer. We examined nesting female leatherbacks to determine selenium and mercury levels and looked for
correlations between those and other blood parameters with nest success. Females can pass selenium deficiencies on
to their young via the yolk. We analyzed blood mercury and selenium levels from 40 nesting females in Juno Beach
and Jupiter Beach, FL, USA. Blood was also collected from a subset of hatchlings as they emerged from the nests
(from 32 nests). Nests were excavated three days after hatching to determine hatch and emergence success and seek
correlations with maternal health. We also established baseline blood values from 38 turtles in this population. Our
sample population had mercury levels that ranged from 1.1 — 76.6 ppb (n = 36, mean = 20.51 + 2.37 ppb, modal
range = 10 — 19 ppb) and selenium values that ranged from 0.39 — 19.98 ppm (n = 47, mean = 7.74 + 0.81 ppm,
modal range = 2.0 — 2.9 ppm). Mercury levels in leatherbacks from Juno Beach were lower than those see in Gabon,
Africa, where the concentrations ranged from 100 — 400 ppb (Deem et al. 2006). However, the mercury values were
similar to those (range = 0.50 — 67.3 ppb) seen in Kemp’s ridley sea turtles (Lepidochelys kempii) from the Gulf of
Mexico (Kenyon et al. 2001), but lower than those (range = 40 — 306 ppb) seen in loggerheads (Caretta caretta)
from the South Carolina, Georgia, and Florida coasts (Day et al. 2005). Selenium levels have never been
documented in leatherbacks; however, loggerheads from the South Adriatic Sea were found to have tissue (liver)
selenium ranges of 1.0 — 24 ppm (mean = 4.86 £ 0.85) and corresponding tissue (liver) mercury levels of 0.37 — 1.10
ppm (Storelli et al. 1998). Hematological values were comparable to published values identified in two other
populations, Gabon and Trinidad, while plasma protein fractions were slightly divergent. Average blood chemistries
were most dissimilar from published leatherback values in creatinine, lactate dehydrogenase, amylase, and lipase
(differed in an order of magnitude). There was no strong correlation between overall nest success and gross
assessment of maternal health. This study was funded by a Florida Sea Turtle License Plate Grant to Dr. Debra L.
Miller and Dr. Jeanette Wyneken.

THE HEMATOLOGIC CHARACTERISTICS OF THE OLIVE RIDLEY MARINE
TURTLE

Luz Ramirez and Gisela Fuentes-Mascorro

Laboratorio de Investigacion en Reproduccion Animal, Universidad Autonoma Benito Juarez de Oaxaca, Oaxaca,
Mexico

In order to arrive at an understanding of the hemogram values and the morphological characteristics of the blood
cells of the olive ridley marine turtle (Lepidochelys olivacea), blood was taken from 22 such turtles living in the
wild at the Barra de la Cruz Beach, municipality of Santiago Astata in the state of Oaxaca, Mexico. A hemogram
was carried out on each of the samples using conventional techniques for reptiles, from which the following results
were obtained: hematocrit (0.30+0.40 L/L), total solids (47.14+5.85g/L), mean corpuscular volume (891.79+£291.93
fL), total erythrocyte count (0.37+0.12x1012/L), total leukocytes (4.51£3.03x109/L), differential count of
leukocytes: heterophils 2.87+1.88x109/L, eosinophils 0.89+0.68x109/L, basophils 0.08x109/L, lymphocytes
0.64+0.59x109/L, monocytes 0.07x109/L and the estimated number of trombocytes (127+47). Nucleate
erythrocytes, 5 different types of leukocytes (heterophils, basophils, eosinophils, lymphocytes and monocytes) and
nucleate trombocytes were detected. The erythrocytes presented classic reptilian characteristics and measured
19.55+1.68p in length and 12.89+1.25u in width and the nuclei measured 5.82+0.79p in length and 4.35+0.72p in
width. The heterophils are round to oval in shape and in some cases are amorphous. The cytoplasm contains
eosinophil granules (a bright orange color), fusiform-shaped. The cytoplasm is colorless, the shape of its nucleus is
round or oval and it is off-centered. In length, it measures 16.58+2.55u and, in width, 14.10+2.20p and the nuclei
measures 8.10£1.95u in length and 5.55+1.41p in width. The eosinophils are round or oval cells which contain
small, spherical-shaped cytoplasmic eosinophilic granules. The nucleus is somewhat oval in shape, its position is
centered, and its edges are irregular. They measure 18.31£1.84p in length and 15+£2.48u in width. The nuclei
measures 7.77+1.83p in length and 5.85+1.28u in width. The basophils are small cells which contain small, pink
granules in their cytoplasm. The cytoplasm is colorless and its nucleus may be lobed. They measure 13+3.98u in
length and 10.75+2.86p in width. The monocytes and lymphocytes present morphological characteristics similar to
those described in the other species of reptiles, birds and mammals. The monocytes measures 17.10+4.7u in length
and 13.60£2.65pn in width and the lymphocytes measures 9.98+2.5u in length and 7.33+£2.01p in width and the
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nuclei measures 7.81+.1.65p in length and 6.01+1.40u in width. The trombocytes are elliptic-shaped cells. The
nucleus is centered and has a dense chromatin that gives it a purple tint. The cytoplasm is small in relation to the
nucleus. It only has a little color if any at all and can contain some cytoplasmic vacuoles. They measure 9.18+2.22p
in length and 7.33+1.83p in width. The nuclei measures 7.81+1.47u in length and 6.20+1.27p in width.

MORPHOLOGIC FEATURES OF THE CELLS IN THE BLOOD OF THE SEA
TURTLES: OLIVE RIDLEY (LEPIDOCHELYS OLIVACEA), BLACK TURTLE
(CHELONIA AGASSIZII), AND LEATHERBACK (DERMOCHELYS CORIACEA)

Luz Ramirez and Gisela Fuentes-Mascorro

Laboratorio de Investigacion y Reproduccion Animal, Universidad Autonoma Benito Juarez de Oaxaca, Oaxaca,
Mexico

The blood of sea turtles is composed of plasma and blood cells; these are classified as erythrocytes, leukocytes
granulocytes: basophils and acidophils (heterophils and eosinophils), leukocytes agranulocytes: lymphocytes,
monocytes and nucleate trombocytes. Materials and Methods: Blood was taken from sea turtles living in the wild,
twenty two olive ridley, Lepidochelys olivacea, one black turtle, Chelonia agassizii, and six samples of the
leatherback, Dermochelys coriacea. The blood samples were contained and drawn into lithium heparin tubes
according to the 1996 technique by Dutton. The blood films were made by the push-slide technique; they were
stained according to the 1990’s Wright technique by Benjamin. For the microphotographs we used a photographic
camera (Mini VID LW SCIENTIFIC, Inc.) and an optic microscope. Results: The erythrocytes present
morphological characteristics similar to those described in the other species of reptiles which are blunt-ended
ellipsoidal cells which are permanent, centrally positioned, oval nuclei containing dense purple chromatin. The
cytoplasm stains uniformly with the Wright’s stain. The heterophils are round or oval in shape, in some cases they
are amorphous. The cytoplasm contains eosinophil granules (a bright orange color), and are fusiform-shaped. The
cytoplasm is colorless, the shape of its nucleus is round or oval and it is off-centered. The eosinophils are round or
oval cells with colorless cytoplasm which contain small, spherical-shaped cytoplasmatic eosinophilic granules less
than heterophils. In the eosinophils the granules are of variable size and different in quantity according to each sea
turtle species, there are more and of smaller size in the Lepidochelys olivacea, for Chelonia agassizii they are in less
quantity than in the Lepidochelys olivacea but of similar size, in the Dermochelys coriacea the size is bigger but
there are less. The nuclei are smaller containing dense chromatin of purple stain. The basophils are small cells which
contain small and pink granules in their cytoplasm. The cytoplasm is colorless and its nucleus may be lobed. The
monocytes and lymphocytes present morphological characteristics similar to those described in the other species like
reptiles, birds and mammals. They vary in shape from round to amoeboid, it’s nucleus may vary in shape from
round to lobed, the cytoplasm has quite a bit of a blue-gray color and may appear slightly opaque with vacuoles or
fine dust like eosinophilic granules. The lymphocytes are round cells varying in size and have a round, occasionally
slightly indented, centrally or slightly eccentrically positioned nucleus. The chromatin is heavily clumped or
reticulated in mature lymphocytes. The cytoplasm appears homogeneous, generally lacks vacuoles and granules, and
is slightly basophilic (pale blue) in the typical small mature lymphocyte. Large lymphocytes have more cytoplasmic
volume compared to small lymphocytes and its nucleus is often a pale stain. The trombocytes are elliptic-shaped
cells. The nucleus is centered and has a dense chromatin that gives a purple tint. The cytoplasm is small in relation
to the nucleus. It only has a little color if any and can contain some cytoplasmatic vacuoles.
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FIBROPAPILLOMATOSIS IN OLIVE RIDLEY (LEPIDOCHELYS OLIVACEA) FROM
ESCOBILLA BEACH OAXACA

Eduardo Reséndiz!, Fernando Constantino?, Carlos Cedillo!, Gerardo Salas?, Martha Harfush®, and Ernesto
Alvabera®

! Universidad Nacional Auténoma de México, Unidad de Microscopia Electronica, Departamento de Patologia,
D.F., México

? Universidad Nacional Auténoma de México, Departamento de Patologia, D.F., México

® Centro Mexicano de la Tortuga, Mazunte, Oaxaca

The descriptions to identify cutaneous fibropapillomas in Chelonia mydas date since 1930 in Florida U.S.A. The
prevalence of the illness increased since the 80's around the world. It is characterized by multiple fibro-epithelial
tumors in the body surface. The turtles show weight loss, weakness and blindness. At present, the agent of the
fibropapillomatosis in sea turtles has not been characterized in all cases. In this study biometric data were taken from
30 female Lepidochelys olivacea of Escobilla Oaxaca, to monitor the size of the nesting season and the approximate
age of the animals. According to the location of fibropapillomas, the incidence was determined and the tumors were
classified as mild (1), moderate (2) and severe (3). Thirty representative biopsies from 2 to Scm of diameter were
taken, with local anesthesia. They were fixed in buffered formalin at 10% for histopatologic (HP) and
inmunohistochemical (IHQ) analysis. For the electron transmission microscopy (MET) analysis, eighteen samples
were fixed in 2.5% glutaraldehide. Samples for PCR were taken and maintained in dry ice at -20°C. The results
showed: Curve carapace length (CCL min): 67.5 cm and straight carapace length (SCL max): 70.5 cm = adult turtles
from 10 to 20 years. Size of tumor: 2-16.9 cm. Tumor score: 17 tumors were grade 2, 10 tumors were grade 1 and 3
tumors were grade 3. The most affected zone was: the right anterior flippers (13), followed by the "soft zones" (9)
and left anterior flippers (8). Tumors were grossly classified as: 20 tumors with cauliflower aspect, 6 with warts
aspect and 4 mixed. By light microscopy it was founded: moderate to severe epidermal hyperplasia, diffuse and
multifocal in 28 cases, mild multifocal acanthosis in 26 cases, diffuse orthokeratosis in 16 cases, mild basal cell
degeneration in 16 cases and of the spinosum stratum in 14 cases, moderate intraepidermal pimples in 15 cases, mild
heterophil infiltrate in 6 cases, mild multifocal lymphocyte infiltrate in 13 cases; 5 suspects of inclusion bodies, 11
with bacteria and 22 with ectoparasites. The final diagnosis was cutaneous fibropapillomas (29/30) and one fibroma
in olive ridley (Lepidochelys olivacea). Ultrastructurally we observed: 14 cases with iridovirus-like particles. 18
cases had epithelial and dermal neoplasm cells. In 11 cases there was effect of the parasite in the first and second
stratum of the epidemis. In order to characterize the firopapillomatosis agent, PCR and IHQ will be realizing and the
results will be shown at the symposium. It is concluded that the fibropapillomatosis in olive ridley turtles in
Escobilla Oaxaca, México was characterized macro and microscopically. It’s necessary to continue with these kind
of studies supported by specific and sensible techniques that show the causal agent because in these cases the
Iridovirus-like particles are not conclusive of their participation in the development of the fibropapillomatosis in
olive ridleys (Lepidochelys olivacea).
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SEA TURTLE FIBROPAPILLOMATOSIS IN MEXICO: ISIT AVIRAL ETIOLOGY?

Vianney Romero?, Leandro D. Soriano’, Ana L. Sandoval*, Jorge Bravo?, Leopoldo Aguilar?, Alan A.
Zavala®, Hoyt Peckham®, Manelik Olivera®, Martha Harfush®, Alonso Aguirre®, and Héctor M. Zepeda®

' LMC-ESM, IPN, México City, México

2 ENCB-IPN, México City, México, ENCB-IPN, México City, México
3 IPN-CIIDIR, Unidad Sinaloa, Guasave, Sinaloa, México

4 UC Santa Cruz, Santa Cruz CA USA

> Centro Mexicano de la Tortuga, Mazunte, México

® WILDLIFE TRUST, New York, NY, USA

For the past 25 years many sea turtle populations have been affected by a tumor-forming disease known as marine
turtle fibropapillomatosis (MTFP) that has no treatment and the main etiologic agent has not been determined. It was
first diagnosed in the early 1940s in Florida then in late 1950s in Hawaii, where it reached epidemic proportions by
the mid 1980s. Since then it has been diagnosed in many pantropical parts of the world and extensive research has
been the focus in the isolation and characterization of the primary etiological agent, thought to be a virus. Specimens
of tissues from sea turtles diagnosed as fibromas and fibropapillomas were collected. These tissues were sectioned in
three pieces; one was kept in 2.5% glutaraldehyde for TEM processing, a second one in 10% buffered formalin for
histopathology, and a third was maintained at -70°C for genetics, viral isolation and PCR analysis. We found three
cases of MTFP in Mexico: one olive ridley (Lepidochelys olivacea) and one Kemp's ridley turtle (Lepidochelys
kempii) kept at Mexican Center of the Turtle in Mazunte, Oaxaca and one green turtle (Chelonia mydas) found
stranded in a turtle reserve in Campeche that presented gross lesions compatible with MTFP. Additionally, we
sampled wild sea turtles at Puerto Lopez Mateos, Baja California Sur. The histopathology results are inconsistent,
but hyperplasia and fibrosis are the most common lesions in tissues examined. We observed cytopathic effects when
tumor extracts were inoculated in Vero cells. We performed a PCR assay using protocols previously described
(Quakenbush et al. 2000). Preliminary results by TEM provide evidence of the presence of the fibropapilloma
herpesvirus in apparently healthy skin samples. Vesicles that seem to be viral particles, besides bacteria in the inner
layers of the tumor were identified. This finding has not been reported previously. These results suggest that healthy
turtles carry the herpesvirus and a bacterial agent probably is involved in the disease etiology.

PARASITES IN LOGGERHEAD (CARETTA CARETTA) TURTLES FROM THE
SOUTHERN ITALIAN WATERS

Mario Santoro’, Gianni Insacco?, Andrea Travaglini®, and Flegra Bentivegna®

! Department of Molecular Biology, Universita Magna Grecia, Catanzaro, Italy

? Centro Regionale Recupero Fauna Selvatica e Tartarughe Marine - SWF, and Museo Civico di Storia Naturale,
Comiso (RG), Italy

3 Anton Dohrn Zoological Station, Naples, Italy

As part of a larger project evaluating the health status of Mediterranean loggerhead (Caretta caretta) turtles along
the coast of southern Italy, a systematic study was performed to assess the presence of infective agents in this area.
A total of 35 stranded turtles (curved carapace length [CCL] ranging from 32 to 73.5 cm), including 21 individuals
from Sicilian coast and 14 from Naples Gulf (Campanian coast) collected between 2006 and 2007 were studied in
respect to their metazoan parasites. The alimentary tracts (including esophagus, stomach and upper and lower
intestines), and heart and great vessels were carefully examined for parasites following standard procedures.
Digenetic trematodes were fixed in 70% ethanol, stained with Mayer’s acid carmine and mounted in Canada balsam.
Nematodes were preserved in 70% ethanol with glycerin then mounted in lactophenol. Helminths were examined
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under a light microscope for identification. Gastrointestinal helminths were collected in 31 (88.6%) of the 35
examined loggerheads. Differences in species, prevalence, abundance, and intensity of infection were found in
turtles from the two geographical sites. Only 1 core species (prevalence of infection >50%) was recovered from the
gastrointestinal tract of all studied turtles. The most commonly detected species were the digenetic trematodes
Enodiotrema megachondrus (Plagiorchidae, 67%) in Sicilian turtles, and Calycodes anthos (Auridistomiidae, 36%)
in chelonians from the Naples Gulf. Pleurogonius trigonocephalus (Digenea: Pronocephalidae), Sulcascaris sulcata
(Nematoda: Anisakidae), and an unidentified nematode belonging likely to Kathlanidae were recovered only in
Campanian individuals with CCL>55 cm. Pachypsolus irroratus (Digenea: Pachypsolidae) was collected only from
Sicilian waters. Geographical sites and turtle age/size were likely the most important factors influencing the
composition of the gastrointestinal helminth communities of loggerheads in southern Italian waters. No
cardiovascular flukes (Digenea: Spirorchiidae) were found. In addiction the leech Ozobranchus margoi (Hirudinea:
Ozobranchidae) was collected from the skin of 3 Campanian chelonians.

SPATIAL AND TEMPORAL VARIATIONS IN THE ACTIVITY OF ANTIOXIDANT
ENZYMES IN BLACK TURTLE (CHELONIA MYDAS) BLOOD IN TWO LOCALITIES
OF BAJA CALIFORNIA, MEXICO

Paola Tenorio', Tania Zenteno-Savin?, and Susan C. Gardner®

! Universidad Auténoma de Baja California Sur. Departamento de Biologia Marina, La Paz, B.C. S., MEXICO

? Programa de Planeacién Ambiental y Conservacion. Centro de Investigaciones Biologicas del Noroeste S.C., La
Paz, Baja California Sur, MEXICO

3 Office of Environmental Policy, U.S. Department of State, Washington D.C. , USA

Seasonal changes in food supply, reproductive status, temperature, pollutants, and other factors, can increase
production of reactive oxygen species (ROS) and induce oxidative stress in many aquatic organisms. Oxidative
stress has been related to the ethiopathogenesis of numerous diseases, including tumors and cancer. In order to
analyze the seasonal changes of the antioxidant defense system of the black turtle (Chelonia mydas) blood samples
were collected from live turtles captured during a routine population survey in 2005 and 2006 in Punta Abreojos and
Bahia Magdalena, Baja California Sur, Mexico. Turtles were tagged and released after samples were taken. The
activities of the antioxidant enzymes superoxide dismutase (total, tSOD; manganese-dependent, Mn-SOD; copper
and zinc-dependent, Cu,Zn-SOD), catalase (CAT), glutathione-S-transferase (GST), glutathione peroxidase (GPX),
and lipid peroxidation (TBARS, as an index of oxidative damage) were measured using spectrophotometric
techniques. In turtles sampled in Bahia Magdalena TBARS levels were lower during spring than in summer and
winter (p< 0.05). We did not find differences in the activities of the enzymes between localities (p>0.05). Changes
in diet during spring could contribute to differences observed in the antioxidant enzyme activities in blood from
black turtles in Bahia Magdalena. GST is an inducible enzyme involved in detoxification processes. An increase in
environmental contaminants associated to changing patterns of dominant currents and upwelling during summer in
Punta Abreojos could contribute to the higher GST activity found in these turtles. Further studies should address the
possibility of a relationship between blood antioxidant enzyme activities and the biochemical and nutritional
composition of algae consumed by black sea turtles, as well as the possible relationship between oxidative stress
markers and contaminants in these turtles.
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CONSERVATIONAL IMPLICATIONS OF TEMPERATURE-DEPENDENT SEX
DETERMINATION: WHICH TEMPERATURES ARE BEST?

Corrie L. Therien and Thane Wibbels
University of Alabama at Birmingham, Birmingham, Alabama, USA

A variety of reptiles, including all species of sea turtles, have temperature-dependent sex determination (TSD). This
form of sex determination has significant conservational implications since it has the potential of producing highly
biased sex ratios which can affect the reproductive output of a population. TSD is of particular interest to
conservation programs that use hatcheries to artificially incubate eggs. Such programs need to select specific
incubation temperatures in an effort to produce a desired sex ratio. The purpose of the current study was to evaluate
optimal temperatures for incubating eggs in hatchery programs. For example, if a 1:1 sex ratio is desired, is it better
to incubate all the eggs at the pivotal temperature or is it better to incubate half the eggs at a male-producing
temperature and half at a female-producing temperature? Ideally, this question could be answered by examining the
reproductive success of adult turtles derived from eggs incubated at known temperatures. However, this is not
logistically possible in short term experiments. In the case of sea turtles, this would require several decades and
possibly thousands of hatchlings. In the current study, the red eared slider turtle was used as a model to address this
question since its TSD is similar to that of sea turtles. A short-term experimental protocol was utilized in which
reproductive tracts were compared between late-stage embryos incubated at temperatures that produced either 1) all
females, 2) mostly females, 3) mostly males, or 4) all males. The gross morphology and histology of the
reproductive tracts (gonad and paramesonephric duct) of these four groups were compared. The results indicate
significant variation between the groups. This suggests that certain incubation temperatures may be optimal for
producing the most reproductively-fit individuals.

HELMINTH COMPONENT COMMUNITY OF THE LOGGERHEAD SEA TURTLE,
CARETTA CARETTA, FROM MADEIRA ARCHIPELAGO, PORTUGAL

Ana Luisa Valente!, Claudia Delgado?, Claudia Moreira?, Sandra Ferreira®, Thomas Dellinger?, and Gragca
Costa?

! Departamento de Morfologia, Instituto de Biologia, Universidade Federal de Pelotas, Campus Universitario s/n°,
Pelotas, Rio Grande do Sul, Caixa Postal 354, 96010-900, Brazil
2 CEM, Center for Macaronesian Studies, Campus da Penteada, 9000-390 Funchal, Portugal

In the last decades the occurrence of parasites have been used not only to assess the health status of their hosts, but
also as an important tool to understand aspects of the biology of the host, namely their migratory behaviour,
distribution and feeding ecology. However, the helminth fauna of the pelagic stages of loggerhead sea turtles is still
poorly known. Thus, the objective of the present work was to describe the helminth component community of
juvenile loggerhead sea turtles accidentally captured in waters around Madeira Island. Fifty-seven specimens of
Caretta caretta accidentally caught by long line black-scabbard fishery or found dead offshore Madeira Archipelago
were used in this study. The range of SCLnt and weight were 135-557mm and 0.243-27.97 Kg, respectively. Turtles
were necropsied and the oesophagus, stomach, intestines, liver, gallbladder, spleen, kidneys, trachea, bronchi,
urinary bladder, heart, left and right aortas and coelomic cavity were macroscopically inspected and washed in a
sieve (mesh=180um). A search for parasites was performed under a stereoscopic microscope and parasites were
fixed and stored in 70% alcohol until staining and identification. Prevalence, mean intensity and mean abundance
values were calculated. A total of 156 parasites specimens belonging to nine species were found in the stomach or
intestines of 57 turtles, and 45.6% were infected with at least one parasite species. The species found were (1)
Nematoda: Anisakis simplex s.l. (larvae) and unidentified species; (2) Digenea: Enodiotrema megachondrus,
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Rhytidodes gelatinosus, Pyelosomum renicapite, Calycodes anthos; (3) Acanthocephala: Bolbosoma vasculosum,
Rhadinorhynchus pristis ; (4) Cestoda: Nybelinia sp. No helminths were found in the oesophagus, spleen, kidneys,
trachea, bronchi, urinary bladder, heart and left and right aortas. Since most marine parasites are usually transmitted
through the ingestion of an infected prey, the scarce parasite infections found in this study could be explained by the
oligotrophic condition of the pelagic ecosystem. From the parasite species found in our study, only the four
digeneans are typical of marine turtles. Low species richness in parasite infrapopulations of juvenile and subadult C.
caretta was also found in the western Mediterranean population. In this study, the authors attributed this fact to
constraints on parasite acquisition and other host factors that could limit parasite recruitment. The migratory flux of
loggerhead turtles near and through the Strait of Gibraltar has been reported in both directions indicating that the
Atlantic and Mediterranean loggerhead populations share developmental habitats in the western Mediterranean and
in the northeastern Atlantic. This flux of juvenile turtles between both marine ecosystems could be responsible for
the partial similarity between parasite component communities of the oceanic loggerhead sea turtles in Madeira
Archipelago and western Mediterranean turtles. This work provides reliable information of parasite fauna of oceanic
stage of loggerhead sea turtles in the Macaronesian region and highlights the use of parasite information as a tool to
identify mixing between ecological stocks of juvenile loggerhead sea turtles from this area and western
Mediterranean.

BLOOD AND CARAPACE AS NON-LETHAL METHODS FOR PREDICTING
INTERNAL TISSUE CONTAMINATION IN THE GREEN SEA TURTLE, CHELONIA
MYDAS

Jason van de Merwe’, Shing Y. Lee', Joan Whittier?, Kamarruddin Ibrahim? and Henry Olszowy*

! Australian Rivers Institute and Griffith School of Environment, Griffith University Gold Coast, QLD, Australia
2 University of Queensland, St Lucia, QLD Australia

* Turtle and Marine Ecosystem Centre, Department of Fisheries, Malaysia

* Queensland Health Scientific Services, Brisbane, QLD, Australia

Monitoring of heavy metals in sea turtles provides important information about the health of individuals and
populations. Past studies have been confined to opportunistic sampling of the tissues of dead and stranded
individuals, and more recently, blood and carapace sampling have been attempted to non-lethally assess metal
contamination of live populations. However, due to the ethical and conservation constraints of obtaining tissue
samples from live sea turtles, there is currently little information on the accuracy and precision of blood and
carapace samples in representing the contamination burdens of the internal tissues. There is therefore a current need
to further develop blood and carapace sampling as effective non-lethal methods for determining heavy metal
contamination. The Sea World Sea Turtle Rehabilitation Centre (SWSTRC) on the Gold Coast, Queensland,
Australia receives 30-50 green turtles (Chelonia mydas) each year and provides a unique opportunity to investigate
the fluctuations in blood contamination over time and the relationships between the contamination of blood and
carapace samples with internal tissues. Monthly blood samples were collected from C. mydas at the SWSTRC
between January 2005 and April 2006. For individuals that died during rehabilitation, carapace and internal tissue
(liver, kidney and muscle) samples were taken immediately post mortem. All samples were analysed for cobalt,
copper, zinc, selenium, arsenic, mercury, cadmium and lead using inductively coupled plasma mass spectrometry
and cold vapour atomic absorption spectrometry. There was a high degree of variation in metal concentration
between individuals and elements over time for the seven C. mydas sampled three times or more. This variability
has been attributed to factors such as dietary intake, stage of rehabilitation and the timing of sampling in relation to
last feeding. Metal concentrations of the blood sample taken at the time of death for 9 individuals showed strong
correlations (P < 0.05, R2: 0.59 — 0.96) with the concentrations in the muscle, liver and kidney for arsenic and
selenium and in the kidney and liver for mercury, cadmium and cobalt. The relationship between carapace and tissue
samples was generally poorer than the blood samples and only significant for arsenic (P < 0.02, R2 > 0.60) and
selenium (P < 0.003, R2 > 0.75). These results indicate that although significant variations exist in C. mydas blood
samples over time, blood seems to be a relatively good method for estimating the contamination of internal tissues
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for a number of the important essential and toxic metals. This information supports the future use of blood samples
to give a reliable indication of internal tissue contamination, which will allow a more accurate assessment of the
health of wild populations of C. mydas. Acknowledgements: I would like to thank the organisers of the 2008
International Sea Turtle Syposium and the generous donations from Project GLOBAL, Disney Animal Kingdom,
Western Pacific Regional Fisheries Management Council, U.S. National Marine Fisheries Service, U.S. Fish and
Wildlife Service (Marine Turtle Conservation Fund), David and Lucille Packard Foundation, the Sandler Family
Foundation, Carlos Peralta Quintero and Robert N. Allen, Jr. for the travel grant to attend the 2008 symposium.

THE USE OF SATELLITE TELEMETRY TO IDENTIFY SITES FOR THE UPTAKE
OF MERCURY IN THE LOGGERHEAD SEA TURTLE

Aaron J. White!, Larry Robinson®, Michael Abazinge', David Evans?, Ray Carthy?®, and Tony Tucker*

! Florida A&M University, Tallahassee, Florida, USA

2NOAA Center for Coastal Fisheries Habitat and Research, Beaufort, North Carolina, USA
3 University of Florida, Gainsville, USA

* Mote Marine Laboratory, Sarasota, Florida, USA

Elevated mercury concentrations found in sea turtles raise the question of how to determine sites where uptake
occurs. Although, mercury is highly volatile and ubiquitous, elevated levels have been related to specific regions
affected by point and non-point sources of pollution. This study presents the preliminary results of mercury
concentrations for loggerhead sea turtles that were identified by satellite telemetry to forage in different locations
within the Gulf of Mexico and the Caribbean. Five turtles, Genie, Luna, Tuttle, Talulah, and Calypso had satellite
tags attached after ovideposition. Following incubation and hatching, unhatched eggs were collected and analyzed
by a direct mercury analyzer. All samples were collected along the Gulf coast of southwest Florida to distinguish
whether the concentrations represented the nesting locations or the foraging location. Mercury concentrations in egg
yolks ranged from 0.0047 to 0.0743 pg g-1dry weight. Using satellite telemetry Genie’s last known location was
near Louisiana in the northern Gulf of Mexico. Luna, Tuttle, and Calypso were identified in several coastal areas
along the southwest coast of Florida and Talulah was identified north of the Island of Cuba in the Caribbean.
Mercury concentrations in yolks taken from Talulah exhibited the lowest for the group; however, Luna’s egg yolk
concentrations were 15 times greater. This suggests that sea turtles accumulate their metal burdens from their
foraging locations as opposed of their nesting locations. Furthermore, though satellite telemetry we can discriminate
locations where mercury is acquired in the loggerhead species.
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QUANTIFICATION OF VITELLOGENIN (VTG) AS BIOMARKER OF ENDOCRINE
DISRUPTION IN PLASMA OF PACIFIC GREEN TURTLES (CHELONIA MYDAS
AGASSIZII) IN BAJA CALIFORNIA SUR (MEXICO) USING ELISA: A
PRELIMINARY WORK

Marina Zucchini®, Susan C. Gardner?, Celia G. Vazquez-Boucard®, and Tania Zenteno-Savin*

" CIBNOR Centro de Investigaciones Biologicas del Noreste, La Paz, Baja California Sur, Mexico
? Office of Environmental Policy, U.S. Department of State, Washington D.C., USA

The animal embryo develops successfully if it is provided with a sufficient amount of nutrients (K. Riidiger Mewes
et al, 2002). An important component of these nutrients is represented by proteic substances which the oviparous
animals store in the oocites (Okuno et al., 2000). The precursor of these proteins is vitellogenin (VTG), a phospho-
glycoprotein which is mainly synthesized in the maternal liver and carried in the blood stream to the ovary (Ridiger
Mewes et al., 2002). VTG is normally produced only in females as a response to the physiological variations of 17
b-estradiol (E2) during oogenesis. In males VTG is usually absent because the gene responsible for its synthesis is
silent (Denslow et al., 1999). However, VTG synthesis takes place both in males and immature individuals exposed
to exogenous estrogens or to substances that mimic estrogen actions (endocrine disruptors, ED) (Fukada et al.,
2003). Therefore, VTG is a useful biomarker of pollution and exposure to ED. Enzyme immuno-sorbent assay
(ELISA) has been used to quantify VTG in fishes (carp, trout), in reptiles (crocodiles) and in amphibians (frog).
VTG quantification in plasma samples of sea turtles has not been possible due to the lack of a specific antibody and
pure VTG. Sifuentes et al. (2006) purified the VTG from plasma and prepared an antibody antiVTG of Pacific green
turtles (Chelonia mydas agassizii). For this study 61 plasma samples were collected in three different sites (Bahia
Magdalena, Punta Abreojos and Laguna San Ignacio) along the coasts of Baja California Sur from March 2005 to
April 2007. ELISA was run, including a standard curve with known concentration of pure VTG (from 0.5 pg/ml to
0.001 pg/ml) to quantify the VTG levels. Low levels of VTG (0.624 + 0.042 mg/ml) were found in these samples
confirming the high specificity and sensitivity of the antibody. No statistically significant differences in VTG
concentration were found between sampling sites (p > 0.05). There was no apparent effect of sex or size on VTG
levels in Pacific green turtles (p > 0.05). The combined results suggest that the Pacific green turtle population of
Baja California Sur is not exposed to ED, and can be regarded as healthy. However, further investigations are
needed to explain the presence of small amounts of VTG in plasma from immature specimens and males.
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POST-EMERGENCE RETENTION AND PERFORMANCE OF BLACK TURTLE
(CHELONIA AGASSIZIT) HATCHLINGS

Aristételes Alvarado-Rosales® and Javier Alvarado-Diaz'?

! Universidad Michoacana de San Nicolas de Hidalgo, Morelia, Michoacan, México
2 INIRENA, Morelia, Michoacan, México

Every year thousands of sea turtle hatchlings emerge from their nests all over the Pacific coast, unfortunately only a
few survive to adulthood. A frequent protection practice as part of the conservation activities at the sea turtle camps
is the retention of hatchlings for periods ranging from a few hours to days before being released to the sea, losing
valuable time to reach the offshore waters and move away from the zone with a high predation rate. Little is known
about the effects of post emergence retention on the performance of black turtle (Chelonia agassizi) hatchlings in
their run to the sea, and how it is related to the frenzy period. Considering the existing knowledge of the frenzy
period of sea turtle hatchlings, it is hypothesized that the higher the time of retention, the lower the terrestrial and/or
acuatical displacement speed they will have. Field research was carried out at Colola, Michoacén in February 2006.
The speed of black turtle hatchlings submitted to different retention times (treatments) was measured after
emergence from the nest. Thirty-five hatchlings were collected randomly from a nest in emergence. This 35
hatchling sample was divided in 7 sub-samples with 5 hatchlings in each one. Every sub-sample was maintained in a
plastic half-liter container with ventilation holes. Every sub-sample did correspond to a treatment. In total there were
7 treatments: hour 0 (HO), hour 1 (H1)... hour 6 (H6). At hour zero (immediately after emerging from the nest) the
hatchlings were transported to the test area. For the terrestrial evaluation, a corridor with wood walls and natural
sand floor, 10 m long, with 15 cm width and 20 cm high. For the aquatic evaluation, the hatchlings were transported
to a 15 cm width PVC water channel 10 m long filled with 80 liters of sea water. The corridor and the channel were
positioned perpendicular to the coast line and about 15 m from the hatchery, where the sand surface was flat and the
5 hatchlings from treatment 0 (hO) were evaluated. The time that every hatchling took to cover the 10 meters was
registered. At the end of the evaluations the hatchlings were released to the sea. The same proceeding was followed
for the remaining treatments. Five replications were established for each treatment; 5 different nests for a total
sample of 25 hatchlings per treatment. The speed of 175 hatchlings (5 hatchlings per treatment x 7 treatments x 5
replications) was measured on sand and 175 hatchlings on water. There was no statistically significant difference
among the different treatments (ANOVA: F = 0.2678, P > 0.05, on sand, and ANOVA: F = 0.8003, P > 0.05, on
water).
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LINKING MICRONESIA AND SOUTHEAST ASIA: PALAU SEA TURTLE
SATELLITE TRACKING AND FLIPPER TAG RETURNS

William Andrew?, Sarah Klain? Joshua Eberdong?, and Ismael Bernardo®

' Helen Reef Resource Management Program
? Marine Turtle Conservation & Monitoring Program, Palau Bureau of Marine Resources
? Sonsorol State

Migrations of turtles to and from the Republic of Palau have been documented with satellite tracking and tag returns.
Two green turtles that nested in Palau’s Southwest Islands were tracked with satellite transmitters to the Aru Islands
of Indonesia. A hawksbill tagged in Palau was caught in the Philippines. One green turtle tagged in Palau’s remote
Southwest Islands was caught in Sulawesi, Indonesia and another near the main island of Palau. A turtle tagged in
the Ulithi Atoll of Yap was also caught close to Palau’s main island. These tagging and tracking efforts have
changed how Palauans perceive their turtle population, now recognized as an internationally shared resource. This
work has also been used to support a ban on hawksbill harvesting that the Palau National Government is
considering. Similar to traditional Micronesians who were among the world’s greatest seafarers, this tracking and
tagging information demonstrates that Palau’s marine turtles navigate vast stretches of open-ocean. Tracking turtle
migrations with flipper tags and satellite transmitters has been a catalyst leading to increased exchanges of
information among Palau and neighboring countries. This research highlights how turtles are a shared resource in
the Pacific and responsibility for their management must also be shared.

STOMACH TEMPERATURE RECORDINGS PROVIDE EVIDENCE OF FEEDING
DURING THE INTERNESTING INTERVAL FOR LEATHERBACK TURTLES,
DERMOCHELYS CORIACEA, FROM THE ST. CROIX, USVI NESTING POPULATION

James P. Casey', Amanda L. Southwood®, and Steve A. Garner?

! University of North Carolina Wilmington, Wilmington, North Carolina, USA
2 West Indies Marine Animal Research and Conservation Service, Inc., Frederiksted, St. Croix, USVI

Studies of the foraging ecology of leatherback sea turtle Dermochelys coriacea are limited by the logistic difficulties
of monitoring feeding behavior at sea. Aside from the rare direct documentation of surface feeding events,
inferences made from alterations in diving patterns and broad scale movements with relation to oceanographic
features provide some insight as to when and where feeding occurs. We used a combination of stomach temperature
pills (STPs) and satellite-linked data recorders (Wildlife Computers) to monitor changes in stomach temperature
(Ts) indicative of prey ingestion. Leatherback turtles maintain internal body temperatures several degrees higher
than ambient water temperature (Tyw) in both tropical and temperate seas, and ingestion of prey at ambient Ty has
the effect of rapidly lowering Ts. The magnitude of the decrease in Ts and time necessary for Ts to recover to
previous levels following prey ingestion reflects both prey size and ambient Ty. We deployed instruments on
nesting leatherback females on Sandy Point National Wildlife Refuge, St. Croix during May 2007. Satellite-linked
data recorders (model Mk10-AL) were attached to the carapace with orthopedic mini anchors while the turtle nested,
and STPs were fed to turtles after they completed nesting. The STP emits pulse-coded acoustic signals (2 m range)
that correspond to the T detected by the instrument’s four thermistors. Acoustic signals are intercepted by a receiver
within the Mk10-AL and stored in the archive. In addition to archiving Tg values at 10-second intervals, the Mk10-
AL also records dive depth and external temperature every 10 seconds. This additional information allows us to
assess the diving patterns and thermal conditions associated with successful foraging. We retrieved Mk10-AL tags
from five turtles that returned to nest on Sandy Point after an internesting period of eight to nine days. Preliminary
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analyses show rapid fluctuation in Tg for two turtles, which are indicative of ingestion events based on our
laboratory simulations. We are analyzing Tg fluctuations along with associated dive profiles in order to investigate
correlations between feeding, time of day, and dive patterns so that we may refine our understanding of foraging
patterns and behaviors during the internesting interval.

EFFECTS OF PROLONGED RETENTION IN OLIVE RIDLEY (LEPIDOCHELYS
OLIVACEA) SEA TURTLE HATCHLINGS ON ORIENTATION, LOCOMOTION ON
LAND

Kourtney J. Cone® and Alexander Gaos®

! Fulbright Fellowship New York, New York, USA
2 PRETOMA Tibas, Costa Rica

Some studies show that prolonged retention of hatchlings can have a negative effect on their survival (Piltcher &
Enderby 2001; Pritchard 1980) while other programs may include retention as part of their husbandry methods.
More specifically, Pilcher & Enderby (2001) used green sea turtle (Chelonia mydas) hatchlings to test how
prolonged retention affected their swimming speed. They found that the hatchlings would use up valuable energy
stores from their yolk sacs while in captivity. The swimming speed of the hatchlings decreased by 12% over the 6
hours experimental period. They predicted that this decrease in speed would affect their survival. In Mortimer's
(1999) suggestions for hatchery procedure, she agreed that programs should be wary of holding hatchlings overnight
to avoid exhaustion. However, in light of past studies, some hatcheries still hold hatchlings for short periods of time.
Therefore, it is important to understand the effects of even small amounts of retention in hatcheries. I will be
studying the affect of prolonged retention of olive ridley sea turtle (Lepidochelys olivacea) hatchlings on their
orientation, and locomotion on land. The results may lead to implications for improving the current husbandry
methods for sea turtle hatcheries. There will be 5 groups (control, Group 1, Group 2, Group 3, and Group 4) each
containing 5 hatchlings. Twenty total nests will be used for sufficient numbers for statistical analysis. The control
group will be released immediately and the following groups will be held for 1, 2, 3, and 4 hours respectively. Times
to cross measured markers will be used to observe the variables. The data will be analized by an Analysis of
Varience.
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SATELLITE TELEMETRY TO ELUCIDATE HAWKSBILL'S SECRETS IN THE
YUCATAN PENINSULA*

Eduardo Cuevas', Federico A. Abreu-Grobois?, Vicente Guzméan-Hernandez®, Maria de los A. Liceaga-
Correa’, Blanca Gonzélez-Garza', and Robert P. van Dam*

' CINVESTAV-IPN, Unidad Mérida, Mexico

? ICMyL ,UNAM, Mexico

3 Area Protegida de Laguna de Términos, Mexico
* Chelonia, Inc,

The Yucatan Peninsula harbors the biggest hawksbill nesting populations in the Atlantic. Following conservation
and protection measures starting in the mid-70s, a significant increase in nests was observed in the 90s, reaching
about 6,000 for the entire Peninsula. However, from 2000 a dramatic decline ensued, continuing until the current
season with a final estimate at less than 40% of the 1999 maxima. Several critical information gaps in our
knowledge of hawksbill turtles in the region were identified, prominently among them was lack of information on
the location of foraging grounds for post-nesting hawksbill females. We have used satellite telemetry to address
these unknowns and to answer specific questions- where do the post-nesting females go after laying their eggs?,
which route do they take?, do the post-nesting females leave Mexican waters?, how extensive are the feeding
grounds?, and how long does it take to get there? By answering these questions we increased the basic ecological
knowledge for those populations and help to focus the research and conservation next steps to approach the
continuing challenges for the species’ conservation in the region. Now, after tracking 10 post-nesting females in the
region, and taking into account two previous studies in the region we know that the females migrate close to shore
(<30 km) and in waters shallower than 30 m. We identified the location and extension of internesting home range as
well as the presence of anthropogenic activities in the area. Six of the eight tracked females (75%) from the west and
south-west coast of the Peninsula migrated towards the north-east corner and the central coast of the Mexican
Caribbean; four of those stayed in the exact same spot close to Isla Mujeres in the north coast of Quintana Roo. The
other 25% remained in the Bank of Campeche at the center and north of it. On the other hand, one of two post
nesting females tracked from Holbox Island at the north-east corner of the Peninsula migrated towards the west,
reaching different banks at the west of the Peninsula, and the other is still in front of its nesting beach. Such behavior
is consistent with previous hawksbill females tracked from Las Coloradas and El Cuyo at the north-east of the
Peninsula. The evident residency of breeding female hawksbills in Mexican waters would imply that if nesting
declines of these populations are caused primarily by pressure factors impacting on their feeding, mating and/or
development habitats, those factors would need to occur within Mexican territorial waters. All that information has
derived knowledge of the internesting and feeding home ranges features, the conflicts with human activities, the
definition of migrating corridors along the west and north coast of the Peninsula, and showing that such technique is
effective and higly recommended for medium and long distance migrations, definition of internesting and feeding
grounds. However, there are technical difficulties that limit its applicability for detailed habitat utilization
assessments.
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A COMPARISON OF STABILITY IN SWIMMING LOGGERHEAD (CARETTA
CARETTA) AND GREEN (CHELONIA MYDAS) SEA TURTLE POSTHATHCLINGS

Erin Dougherty’, Gabriel Rivera’, and Jeanette Wyneken'

! Florida Atlantic University, Boca Raton, Florida, USA
? Clemson University, Clemson, South Carolina, USA

Adult loggerhead (Caretta caretta) and green sea turtles (Chelonia mydas) possess morphological differences
believed to affect their swimming performance. For instance, slower and less maneuverable loggerheads have been
found to display more frequent evidence of shark-inflicted injuries than sympatric green sea turtles, suggesting that
green turtles possess greater escape ability. Once they reach their nursery habitat in the Sargassum, loggerhead and
green hatchlings occupy slightly different ecological niches. The two species also differ morphologically as
hatchlings. From a dorsal perspective, hatchling loggerheads have a tear-drop shape, while greens are more oval
shaped. Furthermore, loggerhead hatchlings possess a keel, while greens lack a keel and are more dorsoventrally
flattened. While readily apparent, little is known about how such morphological differences affect swimming
performance. The goal of this study was to compare swimming performance (measured as stability) between the two
species and to correlate differences in stability with differences in shell shape. We examined five parameters of
stability: yaw, pitch, roll, heave, and sideslip. Synchronized lateral and ventral-view videos were collected from
individuals of both species as they swam along a linear path in an aquarium. We used two 2-D digital point analyses
to quantify yaw, pitch, roll, heave, and sideslip. We then compared the values for each parameter of stability
between the two species. We also compared three morphometric measures (ratios) between the two species: (1)
straight carapace width (SCW)/straight carapace length (SCL), (2) body depth (BD)/SCL, and (3) BD/SCW. Along
with these morphometric parameters, centers of gravity and buoyancy were also determined for individuals of each
species. Metacentric height (vertical distance between the centers of mass and buoyancy) was calculated from these
values and was correlated with yaw, pitch, roll, heave, and sideslip. We discuss the combination of the data collected
from the swimming turtles and the morphometric measurements as potential explanations for the differences in
stability between loggerheads and greens.

FIRST REPORT OF AN INTERACTION BETWEEN A LEATHERBACK SEA TURTLE
(DERMOCHELYS CORIACEA) AND ROUGH-TOOTHED DOLPHINS (STENO
BREDANENSIS) OFFSHORE MADEIRA ISLAND (PORTUGAL), NE-ATLANTIC

Rita Ferreira®, Claudia Delgado?, Joana Cid-Torres’, and Thomas Dellinger?

' Rota dos Cetaceos Whale & Dolphin Watching, Madeira, Portugal
? Marine Biology and Oceanography Laboratory, University of Madeira, Portugal & Centre for Macaronesian
Studies

Interactions between marine turtles and other vertebrate species are seldom reported in the literature. Leatherback
sea turtles (Dermochelys coriacea) are currently the most endangered sea turtle species, as leatherback populations
are decreasing drastically over the last years and are considered critically endangered (IUCN). Although it is the
second most common marine turtle around Madeira Island (Portugal), right behind loggerheads (Caretta caretta),
these animals seem to be extremely rare as only 5-10 sightings were registered since 1994, within nearly 1,700
registered sightings of Caretta caretta. The rough-toothed dolphin (Steno bredanensis) is a poorly known delphinid
whose true distribution remains unclear. In Madeiran waters is also a rare species with only a few sightings,
occurring mainly during the summer months. Marine turtles and marine mammals co-occur in the waters around
Madeira Island, where 28 cetacean species have been registered and which also serves as habitat for the
Mediterranean monk-seal (Monachus monachus). Inter-specific interactions between sea turtles and cetaceans are
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known worldwide and seem to be mainly investigatory non-aggressive. However, a group of about 10 individuals of
rough-toothed dolphins was observed harassing one leatherback (total length around 150 cm) offshore Madeira
Island by a local whale-watching company. The interaction took place at noon on August 3rd at the position
32°34'.932”N/16°59'.763”W. For at least 20 minutes the rough-toothed dolphins were seen chasing the turtle, trying
to flip it over. They tossed the turtle out of the water several times. When the commercial tour vessel abandoned the
place the interaction continued. To our knowledge interactions between leatherbacks and marine mammals are rare
and reports refer only interactions with bottlenose dolphin (Tursiops truncates) and killer whale (Orcinus orca),
making this the first report of an interaction between these two species.

WILD MOVEMENTS OF A MALE HAWKSBILL TURTLE (ERETMOCHELYS
IMBRICATA) TRACKED IN THE GULF OF MEXICO WITH AN ARGOS-LINKED
GPS TRANSMITTER AFTER 14 YEARS IN CAPTIVITY

Raul J. Gonzélez-Diaz-Mirén®, Graciela Tiburcio-Pintos?, and Jeffrey A. Seminoff®

! Acuario de Veracruz, A. C., Veracruz, México
H. IX Ayuntamiento de los Cabos, B.C.S., México
* NOAA - National Marine Fisheries Services, Southwest Fisheries Science Center

A male hawksbill turtle (Eretmochelys imbricate) incidentally captured by commercial fishing in October 1992 and
transferred to the Veracruz Aquarium for its recovery, was maintained in the Oceanic Tank with a total capacity
volume of 1,250 thousand liters of marine water. After 14 years and 7 months in captivity, this turtle was equipped
with an Argos-linked Global Positioning System (GPS) transmitter (MK-10AF, Wildlife Computers), and released
on May 15, 2007 in coastal waters of the Gulf of Mexico. The turtle was transferred on a motor boat at the
“Anegada de Adentro” reef in the Veracruz National Park Reef System (PNSAYV, Parque Nacional Sistema Arrecifal
Veracruzano), for its release at 19°13’48”N, 96°03°46”W coordinates. Subsequent to release, this turtle moved north
in the Gulf of Mexico and occupied coastal reefs ca. 100 km from its release site. At the time of writing, over 300
transmissions have been received by this turtle, and it continues to transmit from coastal waters in the Gulf of
Mexico. The 14+ year durating in captivity is to our knowledge the longest captive duration for any sea turtle prior
to its tracking by satellite telemetry. The movement of this turtle to previously documented foraging habitat for
hawksbills suggests that prolonged captivity of hawksbills may not impact their ability to find and select quality
foraging habitat once released. A reciprocal situation has been observed in Pacific loggerheads and Cayman Island
Green turtles, both of which have been able to navigate to natal nesting areas after prolonged captivity.
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SPATIAL AND BEHAVIOR ANALYSES OF POST-NESTING HAWKSBILL FEMALE
MIGRATION IN THE YUCATAN PENINSULA (MEXICO)

Blanca |. Gonzalez-Garza', Eduardo Cuevas’, F. A. Abreu-Grobois?, Vicente Guzman-Hernandez®, M. A.
Liceaga-Correa’, Robert van Dam*, and Barbara Schroeder®

" CINVESTAV unidad Merida, Mexico

? ICMyL, UNAM, Mexico

* Laguna de Terminos, CONANP, Mexico
4 Chelonia Inc.

> NOAA/NMFS, USA

In addressing the drastic decline in the hawksbill populations in the Yucatan Peninsula (Mexico) one of the most
prominent information gaps identified was the lack of knowledge on the location of critical marine habitats and the
migratory routes used by breeders. As part of a regional effort to improve our understanding we deployed seven
satellite transmitters on equal number of post-nesting hawksbills from the western and northeastern coast of the
Yucatan Peninsula. The specific objectives of the study were to (1) locate and spatially define the inter-nesting and
feeding areas, (2) identify migrating corridors and (3) characterize the diving patterns along the routes used. As
decline rates have varied between nesting populations of the three states within the Peninsula, we also wanted to
compare migratory patterns and destinations for nesting females after breeding in one of the two regions. Four of the
five females from west coast beaches migrated to the Mexican Caribbean, three of which reached a similar site near
Isla Mujeres in Quintana Roo, while the fourth continued moving towards Bahia Ascencion on the southern portion
of the Mexican Caribbean. The fifth female migrated to a feeding ground off the northwest corner of the Peninsula,
but within the Campeche Bank. Post-Breeding females satellite-tagged in the other end of the Peninsula showed a
prevalence to move in the opposite direction. One of two females tagged in the NE migrated westwards, and settled
on a coralline bank off the NW of the Peninsula. The other is still wandering in front of the coast of Isla Holbox, its
nesting beach. The mean time taken to reach feeding grounds was 47 days. All movement was close to shore, never
more than 25-40 kms from the shoreline and following depths of between 20-30 m. Internesting home ranges for
five females ranged from 0.83 km?® to 178.17 km® The home ranges at the feeding grounds varied from 9.37 to
87.67 km® for the four females that settled at feeding sites. The feeding grounds themselves were at different
distances off-shore, ranging between 3 and 190 km. There were marked differences in the diving behavior along day
and night, as well as between their internesting period, migratory trip and when they reached their feeding area. Our
results suggest a general eastward migratory pattern for females after nesting on the west coast, contrasting with a
generally westward migratory movement for the post-nesting females from the east. Given the contrasting foraging
destinations, if variation is also found in the general health and level of impacts to hawksbills in the marine habitats
at opposite ends of the Peninsula, adjustments to the conservation strategies for populations nesting in different
portions of the Yucatan Peninsula will be necessary.
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MOVEMENTS OF MATURE AND IMMATURE HAWKSBILL TURTLES IN THE
GULF OF MEXICO AND THE CARIBBEAN

Blanca I. Gonzalez-Garza!, Eduardo Cuevas?, Vicente Guzman-Hernandez?, Raul Gonzalez-Diaz-Mirén®, F.
A. Abreu-Grobois*, Robert van Dam?®, and Mauricio Gardufio-Andrade®

" PRONATURA Peninsula de Yucatan A.C., Mexico
? Laguna de Terminos, CONANP, Mexico

* Acuario de Veracruz A.C., Mexico

*ICMyL, UNAM, Mexico

3 Chelonia Inc.

® Reserva Ria Lagartos, CONANP, Mexico

Hawksbill turtles have been considered the less migratory species with short movements between their different
habitats. However, long term mark-recapture information has accumulated showing that long distance movements
also occur, sometimes between territorial waters of many countries as in other species. Knowledge on patterns of
migratory movements is highly relevant for focusing regional conservation actions, particularly when the Yucatan
breeding population is the largest in the Atlantic basin and one of the largest worldwide. To begin understanding the
migratory and internesting patterns, results from flipper tagging and satellite telemetry were compiled from a total of
5,937 mark-recapture records accumulated from nesting females 1990-present in Yucatan and Quintana Roo, 1992-
present in Veracruz and Campeche, as well as from 18 immatures held in captivity for less than 1 year after being
captured by local fishermen. In particular, we intended to determine (1) whether or not hawksbills leave Mexican
waters either post-nesting or (2) during immature stages after recruiting into foraging habitats in Mexico, and (3) the
degree of site fidelity in nesting females. Forty-two percent of all tagged nesting females were recaptured, of which
11% translocated to a different nesting beach within 33 - 614 kms. The most frequent routes (involving 82% of all
translocations) were the shortest: Las Coloradas-El Cuyo in Yucatan (15 km maximum; 75 % of all translocations),
Isla Aguada-Isla del Carmen in Campeche (40 km; 8 % of all translocations). The longest were very infrequent and
involved Celestun-El Cuyo, Isla aguada-Holbox and Isla del Carmen-Coloradas (300 km, 625 km, 590 km;
involving barely 0.15 % of all translocations). Most of the immature hawksbills released off Veracruz remained
within the Veracruz Reef System; however, three turtles exhibited long-distance movements- 480 and 800 km
within Mexican waters, while the last one reached Nicaragua and became the only international track from this
dataset. Satellite tracking of the post-nesting migratory movements of 10 females and one male post-capture showed
that five females from Campeche (42% of the total) recruited into foraging habitats around Isla Mujeres, Mexico in
the Caribbean,; another three (two from Campeche and one from Veracruz) stayed within Campeche Bank; two (one
each from Veracruz and Quintana Roo) moved to foraging sites off the Yucatan coast. These results suggest that the
majority of post-nesting and immature hawksbills studied do not leave Mexican waters, despite sporadic exceptions;
at least once they recruit into critical habitat within Mexico. While the degree of nesting site fidelity is high a small
percentage of translocation does occur and sometimes involves beaches from more than one State in the Yucatan
Peninsula. This suggests the existence of three major regional nesting areas involving beaches along the
southwestern, the northwest and northeast corners of the Peninsula, where the vast number of translocation involves
movement within the regions but very scarcely between. These results highlight the concentration of hawksbills
within Mexican waters, implying that declines observed for the species here must be primarily the result of impacts
occurring within national jurisdiction.

40



28" ISTS Symposium on Sea Turtle Biology and Conservation, Loreto, BCS, México

EPIBIONT COLLECTION FROM SEA TURTLES IN THE ESTUARINE WATERS OF
NORTH CAROLINA

M. April Goodman, Joanne Braun-McNeill, Larisa Avens, and Lisa Goshe
National Marine Fisheries Service, NOAA Beaufort Laboratory, Beaufort, North Carolina, USA

The Core and Pamlico Sounds of North Carolina’s estuarine waters are an important foraging ground for juvenile
loggerhead (Caretta caretta), green (Chelonia mydas) and Kemp’s ridley (Lepidochelys kempii) sea turtles. During
the fall, when the temperature of these waters drops below the turtle's tolerance level, they migrate to warmer,
southern waters, returning to northern foraging grounds in the spring. It has been suggested that the analysis of
carapace and body epibionts may serve as a possible tool for studying the movements and habitat preference of sea
turtles, since sessile epibionts can attach to the carapace only when the ranges of the turtle and the epibiont overlap.
Therefore, the territory of the turtle may be reflected in the carapace community, thus providing insight into the
migration routes of sea turtles. Of all the species of marine turtles, the loggerhead turtle hosts the most diverse
assemblage of epibionts. However, the existing knowledge on epibionts of the loggerhead turtle and other species of
sea turtles in North Carolina is limited. Since 1987, an in-water sea turtle program at the NOAA Beaufort
Laboratory has been collecting morphometric, biological, and physiological data from sea turtles incidentally
captured in pound net and long haul fishing gear in North Carolina estuarine waters. These sampling trips provide an
opportunity to collect information on the epibiont assemblage associated with sea turtles, particularly loggerhead
turtles, as they are the most common sea turtle captured in pound net gear. In May of 2007, we began collecting a
representative sample of epibionts from incidentally caught sea turtles. For each epibiont sample, we recorded the
corresponding geo-coordinates, date, and species of turtle. Upon returning to the laboratory, epibionts were
preserved in 70% ethanol for later identification. Species collected thus far include the Goose barnacle (Lepas spp.),
Platylepas spp., Turtle barnacle (Chelonibia testudinaria), Ivory barnacle (Balanus eburneus), oyster (Crassostrea
spp.), an unspeciated clam, mussel (Geukensia spp.), Black-fingered mud crab (Panopeus spp.), Columbus crab
(Planes spp.), skeleton shrimp (Caprella spp.), bryozoans (Bugula spp.), red algae (Rhodophyta), green algae
(Chlorophyta), and polychaete worms (Marphysa spp.).

NEW TRACKING PROJECT PROVIDES INTERESTING DATA ON MIGRATORY
BEHAVIOUR AND HABITAT USE OF EASTERN CARIBBEAN HAWKSBILL
TURTLES

Emma Harrison', Dan Evans?, Emile Lemuel Pemberton®, and David Godfrey?

! Caribbean Conservation Corporation, Apdo Postal 246-2050, San Pedro, Costa Rica
% Caribbean Conservation Corporation, 4424 NW 13th St., Suite B-11, Gainesville, FL 32609, USA
3 Nevis Turtle Group, Department of Fisheries, Nevis

In August 2006, the Caribbean Conservation Corporation (CCC) formed a partnership with the Nevis Turtle Group
and the Four Seasons Resort Nevis to establish a research and conservation project to study the migration patterns of
"critically endangered" hawksbill sea turtles (Eretmochelys imbricata) nesting on the Caribbean island of Nevis in
the West Indies. The objective of the project is to reveal important information about the hawksbill’s migratory
behavior. The results will help both conservationists and natural resource managers improve protection efforts for
this endangered species within the wider Caribbean. Despite threats such as habitat degradation from coastal
development, illegal take of nesting females and eggs, and a seasonal turtle fishery in St Kitts & Nevis, Nevis
manages to retain a significant population of nesting hawksbill turtles. Nesting density can reach 200 nests annually,
and the Nevis Turtle Group reports an increase in nesting activity since their monitoring efforts began in 2001.
These residual island populations are of particular investigative worth, for they may be critical to the continued
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survival of hawksbills in the region. In 2006 and 2007 CCC researchers joined volunteers from the Nevis Turtle
Group and the Four Seasons Resort Nevis to look for hawksbill turtles on the northwestern nesting beaches of the
island. Using the protocol of Schroeder, Balazs and Rogers (1998), Telonics and Sirtrack satellite transmitters were
attached to adult females. To date four individuals have been satellite tagged and tracked through the program. In
2006, the two turtles that were tracked showed very disparate migration behavior. Following her release, one turtle
traveled over 2,500 cumulative kilometers to the Miskito Coast of Nicaragua, where she has remained for the last 10
months. The other female stayed close to her release site, traveling over 900 cumulative kilometers around the
neighboring islands, but always remaining within 100 km of her nesting beach. It is still too early to determine
where the two females satellite tagged in 2007 will travel. Preliminary data show that one is heading southeast away
from Nevis, in the opposite direction of either turtle from 2006. The second turtle from 2007, however, remains just
a few kilometers off-shore from the nesting beach, in the shallow-water channel between Nevis and St Kitts,
possibly utilizing an inter-nesting habitat until she completes her nesting season. Data from just the first year of this
project have been extremely enlightening. First, they reveal the extensive migrations being conducted by hawksbills
nesting in the Eastern Caribbean. Second, they provide further proof that Nicaragua’s Miskito Cays are important
foraging grounds for hawksbills from various rookeries throughout the wider Caribbean, supporting evidence from
previous hawksbill satellite tracking projects conducted by CCC and Drs. Peter and Anne Meylan, in Costa Rica and
Panama. Such findings will ultimately strengthen the case of turtle conservationists working to develop regional
strategies aimed at improving protection and enforcement in these vital turtle feeding habitats. Hopefully the results
from 2007 will further broaden our knowledge of the migratory behavior of Eastern Caribbean hawksbill turtles.

STABLE ISOTOPES 101: WHAT ARE THEY AND WHAT CAN THEY TELL US
ABOUT SEA TURTLE ECOLOGY?

Lauren E. Hess*, Bryan P. Wallace?, and Jeffrey A. Seminoff®

! University of California, Santa Barbara, California, USA
2 Duke University Marine Lab, Beaufort, North Carolina, USA
3 Southwest Fisheries Science Center, La Jolla, California, USA

Stable isotope analysis (SIA) has become a widely used tool in field-based ecological studies, and recently has
demonstrated great utility in sea turtle research. Generally, stable isotope signatures of animal tissues reflect
characteristics of food web dynamics and nutrient flow in trophic systems, and can also provide information about
diet composition, foraging location, migratory patterns, and population structure. Seven elements have naturally
occurring stable isotopes, which differ in their atomic masses from the more abundant lighter isotopes due to
additional neutrons in their nuclei. Stable isotope signatures are measured using mass spectrometry, a technique that
quantifies the mass-to-charge ratio of ions generated from a biological sample, thereby determining its isotopic
composition. Delta notation is used to represent the value (in parts per thousand) of the difference between tissue
sample SI signature and that of a standard for the element of interest. Heavy and light isotopes of an element differ
in their behavior, reactivity, and ultimate fate during biochemical processes, such that isotopes of an element
become non-uniformly distributed in animal tissues according to their mass differences, a process called
fractionation. For example, due to selectivity of heavier isotopes during metabolic processes, animal tissues tend to
be enriched with heavier nitrogen isotopes (15N) relative to their diet, thus allowing for 15N values to be used to
determine an organism’s tropic status. However, the degree to which the SI signature of consumer tissue reflects that
of its prey depends on several factors, including analytical error (e.g., ‘drift’ in mass spectrometry readings), isotopic
turnover time of tissues, which depends on metabolic activity of different tissue types (e.g., fast turnover: liver,
brain; slow turnover: skin, bone), the lack of universal isotopic discrimination values (i.e., enrichment factors
between consumer and prey tissue SI signatures), and variation in both a consumer’s diet and its prey SI signatures,
among others. Understanding the extent to which these factors influence SI signatures is absolutely critical to correct
interpretation and application of results. Thus, we strongly recommend validation studies (e.g., Seminoff et al.,
2006; 2007) and adequate analyses of SI signatures from environmental samples to improve our ability to accurately
characterize variation in SI signatures and its significance. With these issues addressed, applications of SIA hold
enormous potential for elucidating numerous aspects of sea turtle biology. For example, in addition to determining
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species- or population-specific trophic status of sea turtles, SIA can reveal oceanographic processes that affect food
webs involving sea turtles (e.g., Wallace et al., 2006) and ontogenetic shifts in habitat use by juvenile sea turtles
(Reich et al., 2006). In addition, the combination of SIA and other important tools such as genetic stock information
and telemetry data on movement and behavior could enable exciting and powerful discoveries of sea turtle ecology
and life history and for conservation management of threatened and endangered sea turtle populations.

A HYPOTHESIS ABOUT THE EFFECT OF COASTAL CURRENTS ON THE
REPRODUCTION OF THE KEMP’S RIDLEY TURTLE

Ma. del Carmen Jiménez-Quiroz*, Jorge Zavala-Hidalgo? René Marquez-Millan®, Erik Marquez-Garcia®,
and Olivia Salmerén®

' Centro Regional de Investigaciones Pesqueras, Manzanillo/INP/SAGARPA

? Centro de Ciencias de la Atmosfera

? Convencién Interamericana para la Proteccion y Conservacion de las Tortugas Marinas, Comité Cientifico
(México)

* Direccion General de Evaluacion y Manejo de Recursos Pesqueros

> Laboratorio de Percepcion Remota y Sistemas de Informacion Geografica, Instituto de Geografia, UNAM

We propose that coastal currents help the Kemp’s ridley turtle (Lepidochelys kempii) during migration between the
feeding and nesting grounds and define the interval when females arrival to the vicinity of Rancho Nuevo. This
hypothesis is based on the analysis of the occurrence of consecutive nests of multiparous females as an indicator of
population reproductive behavior and the circulation of the continental shelf off Tamaulipas, western Gulf of
Mexico, during nesting seasons in 1996 and 1998. Some authors had described the seasonal changes of the coastal
currents (southward during autumn-winter and northward during spring-summer), however there were not in situ
coastal currents measurements in front of the nesting beach, therefore these were described with a numerical model
that includes sea surface temperature (SST) satellite imagery, winds and location of anticyclonic rings. The
frequency distribution (FD) of the first nesting suggested that most females lay between the first week of April and
the first or second week of May; on the other hand, it did not overlap with the FD of second nesting. In contrast, it
was difficult to distinguish between the second and third nesting because their frequency distributions overlapped,
possibly because the individuals” different recovery time between clutches and the difficulty to observe all females
and differentiate each nesting. Currents on the Tamaulipas shelf flowed southward during winter until the last week
of April and northward since the second or third week of May, with a transition period in the first two weeks of
May. We suppose that the winter current pattern favors migration from the feeding grounds on the Louisiana and
Texas shelves to the nesting beach decreasing the turtles” expenditure of energy. Also, the winter coastal current in
the south of the Bay of Campeche changed direction between March and April and this could ease the migration of
the females that are feeding in this area towards the nesting beaches in the north of Veracruz and Tamaulipas. This
scenario introduces the possibility that females arrive at Rancho Nuevo in two stages: the females from the north
arrive first and those from the southern Gulf of Mexico second. The change in the direction of the coastal currents
coincides with the end of the period when the multiparous females deposit their first clutch, and this suggests that
the majority of turtles arrive at the nesting ground within an interval that may span from the end of February to May,
in agreement with the winter coastal currents patterns. The summer pattern favors the return of the females and
dispersal of hatchlings. On the other hand, Collard and Ogren (1990) supposed that the little turtles swam across the
Tamaulipas’ shelf to incorporate to a boundary current traveling off continental shelf, however they can be pushed
up to that by the coastal currents.
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PELAGIC HABITAT CHARACTERIZATION OF LOGGERHEAD SEA TURTLES,
CARETTA CARETTA, IN THE NORTH PACIFIC OCEAN (1997-2006): INSIGHTS
FROM SATELLITE TAG TRACKING AND REMOTELY-SENSED DATA*

Donald R. Kobayashi*?, Jeffrey J. Polovina, Denise M. Parke™®, Naoki Kamezaki*, I-Jiunn Cheng®, Itaru
Uchida®, Peter H. Dutton’, and George H. Balazs®

! Pacific Islands Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric
Administration, U.S. Department of Commerce, 2570 Dole Street, Honolulu, Hawaii 97822-2396, USA

? Department of Environmental Sciences, University of Technology, Sydney, P.O. Box 123, Broadway, NSW 2007,
Australia

? Joint Institute for Marine and Atmospheric Research, University of Hawaii, Honolulu, Hawaii 96822-2396, USA
* Sea Turtle Association of J apan, Nagao-Motomachi 5-17-18-302, Hirakata, Osaka 573-0163 Japan

> Institute of Marine Biology, National Taiwan Ocean University, 2 Pei-Ning Road, Keelung 20224, Taiwan, ROC
® Port of Nagoya Public Aquarium, 1-3, Minatomachi, Minato-ku, Nagoya, Japan

" Southwest Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric
Administration, U.S. Department of Commerce, 8604 La Jolla Shores Drive, La Jolla, California 92037, USA

We analyzed satellite track data for 186 loggerhead sea turtles in the North Pacific Ocean using remotely-sensed
environmental data to characterize pelagic habitat. A large number of candidate habitat variables were merged to the
satellite track data and statistically compared to background values over a large spatio-temporal grid which bounded
overall occupancy. Five statistically significant variables were identified out of the sixteen environmental variables
examined. Two of these variables have strong seasonal, interannual, and spatial patterns (sea surface temperature
and chlorophyll-a concentration), while three others were primarily spatial (earth magnetic force, earth magnetic
declination, and earth magnetic inclination). Habitat selectivity for these variables was quantified using preference
curve methodology established in the foraging literature. The output from the selectivity curves was utilized to
predict a multivariate loggerhead sea turtle habitat index across the pelagic North Pacific. This predicted habitat was
ground-truthed with newly-available satellite track data.

DISTRIBUTION OF OLIVE RIDLEY SEA TURTLE (LEPIDOCHELYS OLIVACEA)
OFF THE SOUTHERN COAST OF ORISSA, INDIA DURING THE 2006-2007
BREEDING SEASON

R. Suresh Kumar, K. Sivakumar, and B. C. Choudhury
Wildlife Institute of India, Dehradun, Uttaranchal, India

Information on the spatio-temporal distribution of a globally important population of olive ridley sea turtle
(Lepidochelys olivacea) in the offshore waters of the Rushikulya rookery, southern Orissa was collected from
November 2006 to May 2007. This was carried out as part of a larger study on “Determining the offshore
distribution, migration and movement of the olive ridley sea turtle along the east-coast of India”. An area of approx.
120 sq. km in front of the Rushikulya mass-nesting beach was systematically monitored for turtle presence through
line transects running parallel to the coastline and up to five km offshore. A total of 52 transects in 35 sampling days
was carried out during which 3,106 surfacing turtles were seen. A single large congregation of turtles in the area was
identified and was located within one and three km from shoreline. The congregation was located in front of the
sand bar at the mouth of the Rushikulya River and close to the mass-nesting beach. Further, the congregation patch
was observed to be dynamic across the months (from January to May), and the extent of the patch was largest during
the month of January, approx. 25 sq. km. The surface density of turtles at this site was also estimated across the
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months and the maximum density was observed in March with 68.1 turtles per sq. km. A preliminary investigation
on the location of the turtle congregation in the area during the study appears to be related to sea floor depth there.

MOVEMENTS AND DIVING BEHAVIOUR OF LEATHERBACKS INCIDENTALLY
CAPTURED BY URUGUAYAN INDUSTRIAL AND ARTISANAL FISHERIES IN THE
SOUTH-WESTERN ATLANTIC OCEAN*

Milagros Lépez-Mendilaharsu®, Andrés Domingo?, Philip Miller®, and Laura Prosdocimi®

! Universidade do Estado do Rio de Janeiro, Centro Biomédico, Departamento de Ecologia. Rio de Janeiro, Brasil &
Karumbé, Uruguay

2 Recursos Pelagicos, Direccion Nacional de Recursos Acuaticos (DINARA), Montevideo, Uruguay & Karumbé,
Uruguay

3 PNOFA, Direccion Nacional de Recursos Acuaticos (DINARA), Montevideo, Uruguay.

* Lab. Genética de poblaciones, Dpto. Ecologia, Genética y Evolucion, Universidad de Buenos Aires. Argentina

Leatherback turtles (Dermochelys coriacea) are the most widely distributed of reptiles occurring throughout tropical
and temperate oceans of the world, but the incidental killing of leatherbacks by fisheries has been implicated in the
dramatic decline of major leatherback populations around the world. It is known that this highly migratory species
can perform trans-Atlantic migrations from tropical nesting beaches to temperate foraging areas where they remain
for prolonged periods. Incidental capture numbers of leatherbacks in the SW Atlantic (off the coast of Brazil,
Uruguay and Argentina) are alarming as documented in several studies in the region (Domingo et al. 2006).
However, information on how leatherbacks utilize oceanic and coastal areas along the SW Atlantic Ocean is still
scarce. To the date, information on the distribution and movements of leatherbacks in the region was restricted
primarily to fishery bycatch data, flipper tag recoveries, strandings and anecdotal observations; but the recent use of
satellite transmitters has provided new insights about the movements and behaviour of this species at sea. Here we
present the movements and diving behaviour of four leatherbacks (two females, one male and one subadult) fitted
with satellite transmitters in 2005 and 2006. One deployed on an individual after being incidentally captured by a
coastal gillnet in the Rio de la Plata estuary, and the other three deployed by scientific onboard observers (PNOFA-
DINARA, Uruguay) on leatherbacks incidentally captured during pelagic longline fishing operations in the SW
Atlantic. Turtles displayed different diving patterns (spatial and temporal variations) influenced by oceanographic
features of the utilized regions. High-use areas of leatherback turtles delineated by using fixed Kernel Home Range
analyses will be presented for the first time for the SW Atlantic. This study is part of a Trans-Atlantic Leatherback
Conservation Initiative (TALCIN), to increase the knowledge of movements of leatherbacks in the Atlantic basin in
order to contribute towards the identification of hot-spots of interaction between leatherbacks and fisheries.
Acknowledgements: Special thanks to the PNOFA, National Direction of Aquatic Resources (DINARA), the
artisanal fishermen from Kiyi and Zoe Di Rienzo. Financial Support to attend the Symposium was generously
contributed by the Project GLOBAL, Disney Animal Kingdom, Western Pacific Regional Fisheries Management
Council, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife Service (Marine Turtle Conservation Fund),
David and Lucille Packard Foundation, and the Sandler Family Foundation, Carlos Peralta Quintero and Robert N.
Allen, Jr.
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MOVEMENTS, MIGRATIONS AND WINTERING HABITAT OF VIRGINIA’S (USA)
IMMATURE LOGGERHEAD SEA TURTLES

Katherine L. Mansfield?, Vincent S. Saba?, and Jack A. Musick?®

! Rosenstiel School of Marine and Atmospheric Science, University of Miami, Miami, Florida, USA
2 Virginia Institute of Marine Science, College of William and Mary, Gloucester Point, Virginia, USA

Virginia’s Chesapeake Bay provides important developmental habitat for immature loggerhead sea turtles.
Genetically, northern and southern nesting stocks are well represented among Virginia’s seasonal loggerhead
residents. These turtles are only resident in Bay waters from approximately May through October. They migrate into
the Bay when sea temperatures rise to at least 16° to 18°C in the spring, and migrate south when temperatures drop
in the fall. Long-term movements and behavior of 12 immature loggerheads were examined between 2001 and 2006
using satellite telemetry. Movement data were analyzed for site fidelity, and composites were generated using sea
surface temperature, primary productivity and sea surface height. With the exception of one animal, all turtles
remained in Virginia or North Carolina waters during all or a significant portion of their track. Most loggerhead
turtles remained north of Cape Hatteras, establishing significant site fidelity (p<0.001) within Bay or coastal
foraging grounds during the spring and summer. Southern fall migratory movements for these turtles typically began
when sea surface temperatures dropped below 20°. Most turtles migrated just south of Cape Hatteras where, during
the fall and winter months, they established significant fidelity (p<0.001) to the waters between North Carolina’s
Outer Banks and the western edge of the Gulf Stream along outer continental shelf. While most tag transmissions
ceased after approximately one year, two turtles were observed to return to Bay waters the subsequent summer, one
of which returned to the shelf waters south of Cape Hatteras for a second winter. These data indicate strong seasonal
site fidelity to the waters of both Virginia (summer foraging habitat) and North Carolina (winter habitat). These data
also reinforce the importance of North Carolina and Virginia’s waters as immature loggerhead developmental
foraging and wintering habitat, as well as for seasonal migration routes. Special management consideration should
be given to this region. Turtles were found within mean depths of 15.7 m (+/- 11.2 m SD) to 56.6 m (+/- 281.6 m
SD), remaining, on average, between 11.7 km (+/- 12.6 km SD) to 337.1 (+/- 250.5 km SD) from the nearest
shoreline. Two turtles spent significant time farther from the continental shelf: both entered the Gulf Stream near
Cape Hatteras, following the current to the northwest Atlantic. After a summer of Bay foraging followed by a winter
south of Cape Hatteras, one of these turtles remained in the north Atlantic gyre south of the Grand Banks for over
three years. The ability of large benthic sub-adults to resume or readapt to a pelagic lifestyle for extended periods
suggest plasticity in habitat selection and migratory strategies. This behavior will likely result in a reevaluation of
existing life history models. Both juveniles were found in water depths up to 4,650.0 m (+/- 1400.5m). All turtles
remained within mean surface water temperatures of 19.1° C to 26.2° C. Northern movements were associated with
both increased sea surface temperatures and increased primary productivity within northern waters.
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MID-WATER FORAGING BEHAVIOUR OF LOGGERHEAD TURTLES REVEALED
BY VIDEO AND 3-D DATA LOGGER*

Tomoko Narazaki', Katsufumi Sato?, Kyler Abernathy®, Greg Marshall®, and Nobuyuki Miyazaki'

" Ocean Research Institute, The University of Tokyo, Nakano, Tokyo, Japan
? International Coastal Research Center, Ocean Research Institute, The University of Tokyo, Otsuchi, Iwate, Japan
? Remote Imaging Division, National Geographic Society, NW Washington DC, USA

Loggerhead turtles (Caretta caretta) are one of the most common sea turtles observed in Japanese coastal waters.
Feces and gut content analysis suggested that loggerhead turtles at subadult and adult stages are generally
considered as benthic feeders ingesting a wide range of invertebrates, such as mollusks and crustaceans. But it is
also considered that loggerhead turtles sometimes feed on jellyfish and salps in mid-water, which are difficult to find
from feces because they are easily digested. Therefore, it is necessary to observe their underwater foraging activities
in the natural environment to understand their foraging behaviour and ecology. In this study, we monitored foraging
behaviour of free-ranging loggerhead turtles at Sanriku coastal water, Japan. As there is no nesting grounds around
Sanriku, loggerhead turtles migrating through our study area are considered to be in a foraging period. To obtain
three-dimensional behavioural data and video data at the same time, we used 2 types of animal-borne recorders: 3-D
data logger (3MPD3GT: Little Leonardo, Japan) and video recorder (Crittercam: National Geographic Society).
After deploying the recorders, turtles were released from Otsuchi Bay (39°20N, 141°56E). At a scheduled time, the
recorders were automatically detached from the turtles and retrieved within a day. As a result, we obtained a total of
approx. 73 hours of 3-D data and approx. 19.5 hours of video data from 5 loggerhead turtles (mean SCL: 75.1 £ 7.2
cm), and some mid-water foraging events ingesting jellyfish and salps were recorded. Turtles sometimes
encountered prey when actively swimming at depths of <20m, and gradually approached the prey to feed. Many
foraging events occurred during dives characterized by the presence of gradual ascent phase (i.e. S-dives), which
have been considered as resting or traveling dives. Although swim speed, headings and body angle of turtles greatly
changed during the foraging event, there were no changes in depth during that period. Using video recordings and 3-
D behavioural data, it is possible to analyze mid-water foraging events.

BEHAVIORAL PATTERN OF JUVENILE HAWKSBILL TURTLES AT YAEYAMA
ISLANDS, JAPAN

Junichi Okuyama’, Kengo Kataoka®, Osamu Abe? Masato Kobayashi?, Kenzo Yoseda?®, and Nobuaki Arai'

! Kyoto University, Kyoto, Japan
? Ishigaki Tropical Station, FRA, Ishigaki, Okinawa, Japan

Acceleration data logger was deployed on juvenile hawksbill turtles at the Yaeyama Islands, Japan, to examine daily
behavior pattern. Diving and active profiles of 5 day durations were obtained from four turtles ranging in carapace
length from 40.0 - 60.9 cm. Behavioral patterns were divided by active data profile into 3 groups; "stroke swimming
behavior", "resting behavior" and "other active behavior". The results showed that the juvenile hawksbill turtles at
the Yaeyama Islands spent about 60% of their day doing "stroke swimming behavior", about 35% doing "resting
behavior", and about 5% doing "other active behavior". Foraging behavior is included in "other active behavior",
because their principal diet was considered sponges and some vertebrates. Therefore, this result indicates that
juvenile hawksbill turtles do not spend very much time foraging. Vertical areas where each behavior is carried out

were not significantly different. The turtles spend a lot of time conducting "stroke swimming behavior" and "other
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active behavior" in the daytime, while "resting behavior" in the nighttime. The amount of their activity had a
negative correlation with dive duration.

OCEANOGRAPHIC INFLUENCES ON THE POST-NESTING MIGRATION OF
FEMALE EASTERN PACIFIC LEATHERBACK SEA TURTLES*

Daniel M. Palacios', George L. Shillinger?, Steven J. Bograd®, Helen Bailey?®, James R. Spotila®*, Frank V.
Paladino®, Bryan Wallace®, Rotney Piedra’, Scott A. Eckert®, and Barbara A. Block?

' RCUH/Joint Institute for Marine and Atmospheric Research, Hawaii, USA

2 Hopkins Marine Station, Stanford University, California, USA

* NOAA/NMFS/SWFSC/Environmental Research Division, California, USA

* School of Environmental Science, Engineering and Policy, Drexel University, Philadelphia, Pennsylvania, USA
> Department of Biology, Indiana-Purdue University, Fort Wayne, Indiana, USA

¢ Department of Bioscience and Biotechnology, Drexel University, Philadelphia, Pennsylvania, USA

’ Ministerio del Ambiente y Energia, Parque Nacional Marino Las Baulas, Rio Tempisque Region, Guanacaste
Province, Costa Rica

8 Wider Caribbean Sea Turtle Conservation Network, Duke University Marine Laboratory, Beaufort, North
Carolina, USA

The oceanography of the region used by female leatherback sea turtles (Dermochelys coriacea) following nesting
efforts at Playa Grande, Costa Rica (10°18'N, 85°50'W), is described using remotely sensed oceanographic data. A
total of 46 satellite-linked tags were deployed on leatherback sea turtles over three years in January-February of
2004 (n = 27), 2005 (n = 8), and 2007 (n = 11), yielding a mean of 263 tracking days (range = 55-562 days) and a
mean distance of 8,070 km (range = 2,161-17,133 km). Mean travel speed for all turtles was 2.4 km/h (range = 1.7-3
km/h). The region used by the turtles during the first year after nesting encompasses the eastern tropical and eastern
South Pacific between latitudes 10°N and 40°S, and between longitude 130°W and the Central and South American
coastlines. Upon departure from the neritic internesting grounds, the turtles take a southwest heading (~200°) toward
the Galapagos Islands, following a well-defined corridor in the vicinity of the Cocos Ridge. Migrating turtles must
negotiate a system of alternating zonal currents in the equatorial belt (10°N-10°S), including the westward Costa
Rica Coastal Current, the eastward North Equatorial Countercurrent, the westward South Equatorial Current, and the
eastward Equatorial Undercurrent. In this region, the turtles repeatedly adjust their heading to cross each current at a
normal angle and then resume their original heading in the areas with weak flows between currents. South of 10°S,
turtles disperse in the oligotrophic gyre of the eastern South Pacific. This area is characterized by very weak mean
and eddy kinetic energy. Interannual variations in the strength of the equatorial current-countercurrent system
strongly influences the spread of the dispersal habitat in the eastern South Pacific. The clear influence of current
variability on turtle migration route during the pelagic phase should be considered in conservation and management
strategies for this highly endangered species.
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IN THE SPOTLIGHT: HATCHLING SEA-FINDING ORIENTATION VS. COASTAL
DEVELOPMENT & LIGHT POLLUTION AT THE LARGEST TURTLE NESTING
ROOKERY IN THE MEDITERRANEAN

Ines Palomares’, Gail Schofield’, Kostas A. Katselidis*, and Amalia D. Karagouni*?

! National Marine Park of Zakynthos, Greece
? National and Kapodistrian University of Athens, Greece

Loggerhead hatchling sea-finding ability following emergence from the nest primarily depends upon vision; being
most accurate on remote, dark beaches. Mis/disorientation away from the most direct route to the sea may affect
hatchling natural behaviour, and may negatively impact energy expenditure at this crucial phase of the life-cycle
thus compromising survival. The 23 km coastline of Laganas Bay, within the National Marine Park of Zakynthos,
includes a 10 km section of lit urbanized (residential-tourism) development adjacent to 13 km undeveloped dark
coastline containing 5.5 km loggerhead nesting beaches. In this study we investigate the impact of light-pollution on
hatchling sea-finding ability, using the proximity and differing orientations of the 6 nesting beaches to the urbanized
stretch of coastline. The study was divided in 2 phases to record light-pollution and hatchling orientation bearings.
(1) We measured light-pollution through monthly night-surveys at 19 stations across all nesting beaches. At each
station we recorded the 360° bearing of: night-glow, coastal-lighting, and brightest light-source. We also collected
light-metre readings and conducted visual surveys of light-intensity. (2) Hatchling orientation from the nest to the
sea was measured for nests with at least 20 tracks, using a compass to record: main-track angle, modal-direction,
ocean-direction and number of loopings/outliers. We followed Salmon & Witherington’s (1995) method to confirm
mis/disorientation when (a) angular range is >90° and (b) angular range between modal and ocean direction >30°.
We calculated the distance crawled to the sea using the main track angle in correlation to the energy spent in the sea-
finding process to evaluate mis/disorientation impact. Finally, we combined the two data-sets to determine if there
was a correlation between light pollution associated with coastal development and the disruption of hatchling sea-
finding ability. We found that coastal lighting ranged from 210-330°, night-glow from Zakynthos town ranged from
270-020° and airport lighting occurred at 0° (nesting beach range: 320-110° 240°). From a sample of 121 nests
(25% of total nests) we found that the main track angle increased with greater proximity of nesting beach to the
adjacent urban development (average track angle: furthest beach 39°, range:30-55°; closest beach 55°, range:20-85°).
We also found a similar trend in the angle between modal and ocean-direction (average track angle: furthest beach
6.8°, range:0-20°; closest beach 22.1°, range:0-40° with 3 nests >30°). Our results indicate that the impact of current
light-pollution from the adjacent development on all nesting beaches appears to be low, according to Salmon &
Witherington (1995). However there is a degree of light-pollution impact from the urbanized area of coastline,
depending on beach proximity; causing hatchlings to crawl longer distances and hence expending crucial energy.
Therefore this issue must be monitored and addressed. Controlling the impact of such a broad development area is
complicated; stronger collaborations with local municipalities to provide incentives for all inhabitants to modify
lighting use may serve to manage future light pollution problems. Acknowledgements: We thank the National
Marine Park of Zakynthos Field and Research Assistants for their contribution: Dionysios Ambelas, Michael
Grantsiotis, Dionysios Kalamvresos, TyAnn Lee, Domenico Enrico Marcon, Irini Margari, Veneranda Petta-Bika.
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LONG-TERM SATELLITE TRACKING OF A JUVENILE GREEN SEA TURTLE
(CHELONIA MYDAS)

Anne Savage', Katherine Leighty', M. Andrew Stamper®, and Alan Bolten?

! Disney's Animal Kingdom, Lake Buena Vista, Florida, USA
2 University of Florida, Gainesville, Florida, USA

To date, relatively little data exists on the movements of juvenile green sea turtles. In March, 2006 an emaciated
green sea turtle (27.5 cm, 2.36 kg), estimated to be between 3-5 years in age, was found stranded on Melbourne
Beach, Florida (28° 2' 4" N, 80° 32' 32" W) This turtle underwent six months of medical treatment for plastic
ingestion and was documented to have consumed more than 70 pieces of plastic prior to arrival (Stamper, In
review). In August 2006, the turtle was fitted with a shell-mounted satellite transmitter (Telonics A-118) and
released just offshore in Vero Beach, FL. Since that time, we have been monitoring its movements along the Florida
coast. The east coast of FL has been documented to have excellent feeding grounds for young turtles and our
observations indicate that this turtle has remained within 80-150 km from the release site. We did observe this
individual to travel to the waters surrounding Grand Bahama Island, approximately 195 km off the Florida coast.
This sea turtle has also made frequent movements in and out of the Intracoastal Waterway that runs along Florida’s
Atlantic coast. A number of these movements into the Intracoastal Waterway directly preceded heavy storms in the
Florida area, including tropical storm Ernesto on August 30, 2006. Here we present an overview of the movements
of a juvenile green sea turtle, as well as review our methodology of satellite transmitter modification and attachment
that may have afforded such long-term data collection.

GPS TRACKING FOR FINE-SCALE CONSERVATION MANAGEMENT: SEA
TURTLE MOVEMENT PATTERNS IN A MARINE PROTECTED AREA

Gail Schofield™?, Charles M. Bishop®, Grant MacLean®, Peter Brown*, Martyn Baker®, Kostas A. Katselidis"?,
Panayotis Dimopoulos®, John D. Pantis®, and Graeme C. Hays’

! University of loannina, Greece
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? University of Wales, Bangor, UK

* Navsys Ltd, UK
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Worldwide, coastal regions are subject to anthropogenic pressure, in the form of fisheries, coastal development and
tourism. Therefore the ability to track wildlife at high resolution within a nature reserve may be important in
formulating rational, adaptive and dynamic management decisions for endangered species and related conservation
policies. It is important to obtain information about where, when and why endangered species, such as sea turtles,
use these areas, in order to implement rational and effective protective legislation and management of human
activities. While conventional radio and satellite transmitters have revolutionised the ability to track wildlife
movement over vast spatial and temporal scales, recently developed loggers based on the Global Positioning System
(GPS) allow wildlife to be studied with unparalleled accuracy. Laganas Bay, on the island of Zakynthos in Greece,
is the largest loggerhead sea turtle (Caretta caretta) breeding area in the Mediterranean. Around 400 sea turtles
migrate to Zakynthos each summer to breed, along with over 700,000 tourists. Sea turtles arrive in Laganas Bay as
early as April, before nesting starts in late May, and are frequently observed close to shore. In this study we
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investigated the movement and habitat use of female loggerhead sea turtles in Laganas Bay during the breeding and
inter-nesting period. Using recently developed, low-powered, TrackTagTM GPS loggers, we tracked three female
turtles for a total of 73 days in May and June 2006. A total of 3,753 GPS locations were obtained, with an average of
51 fixes per day per turtle (min: 40, max: 65). We also monitored the diving behaviour of these three turtles and
three other females using time-depth recorders (TDR). The information obtained from our GPS loggers indicated
that all three turtles spent most of their time in shallow water (<4 m sea bed depth) very close to the shore (<200 m),
primarily ranging along an 18.5 km section of coastline. These observations were corroborated by TDR data
acquired from all six turtles and frequent first-hand sightings of turtles close to shore during the breeding period.
Prior to the formation of the National Marine Park of Zakynthos (NMPZ), nesting beach locations and relative
nesting densities were used to delineate the degree of protection offered by marine protection zones in Laganas Bay.
The movement and depth data collected in our study both suggest that existing legislation to safeguard sea turtles
within this protected region may not include the most critical habitats for female loggerhead sea turtles during the
breeding period. In fact, the NMPZ Management Agency has already taken action to introduce stricter regulation of
the nearshore area through forming an ‘ecotourism zone’ to improve the regulation of turtle-watching activities. Our
study demonstrated the feasibility of using GPS tracking to investigate fine-scale movements of a marine vertebrate,
illustrating the value of GPS tracking for wildlife conservation management. We thank the Symposium Travel Fund
and donors for assistance.

INTERACTIONS BETWEEN PLATFORM TERMINAL TRANSMITTERS AND
TURTLE EXCLUDER DEVICES

Erin E. Seney'?, Benjamin M. Higgins?, and Andre M. Landry, Jr."*?

" Texas A&M University at Galveston, Sea Turtle and Fisheries Ecology Research Laboratory
2NOAA Sea Turtle Facility, Galveston, Texas, USA

A pilot study was conducted in June 2006 to characterize damage to or loss of platform terminal transmitters (PTTs)
attached to juvenile sea turtles encountering turtle excluder devices (TEDs). Eight 34-month-old, captive-reared
loggerheads (Caretta caretta), half of which were outfitted with dummy PTTs, were sent through a trawl equipped
with a bottom-opening Super-Shooter (BOSS) TED at a 50-degree angle. No apparent damage was sustained by the
PTTs; however, preliminary findings suggest the potential for interactions between "backpack" style PTTs and TED
bars that might impede a turtle exclusion from the TED. A subsequent study was undertaken in June 2007 using
twenty 34-month-old, captive-reared loggerheads that averaged 47.0 cm straight carapace length and 14.13 kg. Half
of these had been outfitted with dummy Sirtrack KiwiSat 202 PTTs (8x4x2 cm) in February 2007 as part of an
attachment trial, while the remaining 10 served as "untagged" controls. Four PTTs were attached using PowerFast
epoxy and SonicWeld putty, whereas a PowerFast/neoprene mount was used on the other six. As in 2006, the study
was conducted from the shrimp trawler R/V Caretta near Panama City, Florida, and it adhered to the NOAA
standard small turtle TED test protocol. Each loggerhead was allowed up to 5 minutes to escape through a BOSS
TED at a 50-degree angle. One control turtle failed to exit the TED within 5 minutes and was recorded as a
"capture", whereas the remaining controls and all PTT-outfitted turtles were excluded. None of the dummy
transmitters sustained obvious damage, and all were removed from the turtles after the study. Excluding the
"captured" turtle, controls exited the TED in an average of 63 seconds (SD=31 seconds), as compared to 107
seconds (SD=101 seconds) for experimental counterparts. The difference between average escape times was not
statistically significant (t=-1.318, p=0.215) but there was a significant difference between the variances of the two
groups (Levene’s F=7.551, p=0.014). Orientation of PTT-outfitted turtles to the TED appears to explain some
variance, as evidenced by the delayed escapes of two that encountered the TED carapace-first. In both cases, the
PTT wedged between the TED bars, and only after periods of swimming upwards (away from the TED opening)
was each turtle able to turn and free itself. Of the remaining experimental turtles, six hit the TED plastron-first and
the other two hit almost "head-on". In contrast, eight controls encountered the TED carapace-first, and the other two
hit plastron-first. Results mirrored those observed in 2006 and indicate that attachment of PTTs to smaller turtles
may slow or, in worst cases, inhibit their exit from TEDs, particularly bottom-opening configurations. To minimize
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the potential for PTT-TED interactions that impact a satellite-tagged turtle exclusion, we recommend placement of
adhesive around the transmitter to cover a larger surface area and decrease the slope between the PTT and carapace.
Acknowledgements: The Harvesting Systems Branch, NOAA Pascagoula enabled the trials and videography.
Research was conducted under FWC Permit TP #015, and awards from the TAMUG Mooney graduate student
travel fund, TAMUG Marine Biology Department, and ISTS facilitated its presentation.

KEMP'S RIDLEY MIGRATORY PATHS AND FORAGING AREAS IN THE
NORTHWESTERN GULF OF MEXICO*

Erin E. Seney"? and Andre M. Landry, Jr.!

' Texas A&M University at Galveston, Sea Turtle and Fisheries Ecology Research Laboratory
2NOAA Sea Turtle Facility, Galveston, Texas, USA

The northwestern Gulf of Mexico is considered developmental habitat for the critically-endangered Kemp's ridley
sea turtle, Lepidochelys kempii, and of growing importance to adult females as evidenced by annual nesting
increases on the Texas coast since 1995. Although beach monitoring is crucial to estimating nesting population size
and activity, in-water data are essential for evaluating management strategies and understanding population
dynamics. In fact, the Kemp's Ridley Recovery Plan lists examining "seasonal use of nearshore habitat by
juveniles/subadults" and determining "migratory paths and foraging areas" as necessary components of a strategy to
achieve the recovery of this species, but such data are currently sparse. Fifteen immature Kemp's ridleys averaging
36.3 cm (SD=4.7 cm) straight carapace length (SCL) and seven adult females averaging 63.8 cm SCL (SD=2.0 cm)
were outfitted with platform terminal transmitters and released off the upper Texas coast during 2004-2007. These
were comprised of: 12 recreational hook-and-line captures, 2 dredge relocation trawl captures, 2 rehabilitated
strandings, and 6 nesters. Immature ridleys were tracked 11-106 d (mean=46 d, SD=24 d, N=15), as compared to
20-277 d (mean=108 d, SD=88 d, N=7) for adult conspecifics. Coastal waters of the northwestern Gulf were utilized
by immature ridleys as foraging areas in all years, with movements concentrated near tidal passes and fishing piers
in 2004-2006 and near tidal passes and within bay systems in 2007. Females tracked during their inter-nesting
intervals exhibited fidelity to the Galveston area and, upon entering the post-nesting stage, moved eastward along
the continental shelf to foraging areas offshore of central Louisiana. All life stages remained on the shelf while
tracked, with immature individuals preferring waters less than 20 m deep and adults inhabiting depths less than 30
m. Mortality was the probable cause of transmission cessation for at least one immature ridley, whereas one post-
nesting female stranded dead 20 days after transmitter deployment. This telemetry suggests that waters along the
upper Texas and Louisiana coastlines are seasonally important migration corridors and foraging areas for both
immature and adult female Kemp's ridleys; however, existing regulations afford sea turtles more protection along
the lower and middle Texas coast than on the upper coast. Projected population increases will likely lead to
increased use of the northwestern Gulf by Kemp's ridleys and, in turn, more frequent encounters with human
activities such as commercial and recreational fishing and channel dredging. The extent of these interactions and any
need for mitigation measures or additional regulations in coastal waters should be examined and considered by
managers to facilitate the continued recovery of this and other Gulf sea turtle species. Acknowledgements: The
USACE and Coastwise Consulting facilitated access to trawl captures, whereas the NOAA Sea Turtle Facility
provided access to all other tracked ridleys. Telemetry was funded by the SeaWorld Busch Gardens Conservation
Fund, Schlumberger-Houston and SEED, Texas General Land Office, and TAMUG Marine Biology Department.
This research was conducted under USFWS Permit TE676379-4 and NOAA Fisheries Permit #1526, and awards
from the TAMUG Mooney graduate student travel fund, TAMUG Marine Biology Department, and ISTS facilitated
its presentation.
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FOUR YEARS AND FORTY-SIX TURTLES: TRACKING THE MOVEMENTS AND
BEHAVIORS OF LEATHERBACK SEA TURTLES IN THE EASTERN PACIFIC*

George L. Shillinger', Daniel M. Palacios?, Helen Bailey?, Steven J. Bograd?, Alan M. Swithenbank®, James R.
Spotila®, Bryan P. Wallace*, Frank V. Paladino®, Scott A. Eckert®, Rotney Piedra’, and Barbara A. Block®

! Stanford University, Hopkins Marine Station, Pacific Grove, California, USA

2 NOAA/NMFS/SWFSC/Environmental Research Division, Pacific Grove, California, USA

? Drexel University, Department of Bioscience and Biotechnology, Philadelphia, Pennsylvania, USA

* Duke University Marine Laboratory, Beaufort, North Carolina, USA

> Department of Biology, Indiana-Purdue University, Fort Wayne, Indiana, USA

® Wider Caribbean Sea Turtle Conservation Network, Duke University Marine Laboratory, Beaufort, North
Carolina, USA

" El Ministerio del Ambiente y Energia (MINAE), Parque Nacional Marino Las Baulas, Rio Tempisque Region,
Guanacaste Province, Costa Rica

We describe the distribution and movements of 46 female leatherback turtles satellite-tagged during 2004-2007 at
Playa Grande, Costa Rica, throughout the eastern tropical and South Pacific. The tagging data (21 January 2004 - 5
July 2007) encompassed a total of 12,095 tracking days, with a mean track duration of 263 d, a distance of 8,070
km, and a travel speed of 2.4 km/h. A total of 65,536 dive profiles were obtained, with a mean dive duration of 18.2
min and a mean maximum depth of 37 m. Mean proportion of time spent diving was 68%. The region used by the
turtles over the tracking period spans the eastern tropical and South Pacific between latitudes 12°N and 40°S, and
between longitude 130°W and the coast of Central and South America. During the inter-nesting period, turtle
movements suggest that relatively small expansions of the existing marine park boundaries could significantly
enhance turtle protection. Following inter-nesting, the turtles migrate southward through an open-ocean corridor
spanning from Costa Rica past the Galdpagos Islands, and then engage in a broad-scale dispersal south of 10°S. The
95% utilization distribution level indicated that the turtles occupy an inter-nesting area of ~1.2 million km*, and a
post-nesting home range of ~13.2 million km*. Upon completion of the inter-nesting activity, the turtles embark on a
southwest migration (~200° heading) towards the Galapagos Islands, along a well-defined corridor. The tag-derived
data revealed the existence of high-use habitats including an inter-nesting area, a persistent migratory corridor, and a
dispersal area in the eastern South Pacific. This information will play an important role in potential zoning and
management activities of coastal and pelagic habitats for leatherbacks and for other marine species.

DIVE BEHAVIOR OF INTERNESTING LOGGERHEAD TURTLES (CARETTA
CARETTA) AND GREEN TURTLES (CHELONIA MYDAS) AND RISKS OF BOAT
IMPACT

Jacob M. Sobin® and Anton D. Tucker?

! Nicholas School of the Environment and Earth Sciences, Duke University, Durham, North Carolina, USA
2 Mote Marine Laboratory, Sarasota, Florida, USA

New advantages in science and technology, such as time depth recorders, have allowed researches to study the dive
behavior of sea turtles in their natural habitat. Previous studies of dive behavior of internesting turtles have provided
significant evidence on how to protect nesting turtles from human interactions. We examined the dive behavior of
internesting loggerhead and green turtles and the risk of boat impact at Casey Key, Florida during the 2007 nesting
season. The Florida Sea Turtle Stranding Network makes it clear that new management plans may need to be
implemented because of the increasing trend of boat impacts. Relative boat draft, water temperature, and daily
activity of nesting female loggerhead and green turtles were documented with the use of time depth recorders
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(TDRs). The objective of the TDR study was to assess the correlation between surface intervals and daily activities
and evaluate whether there are periods of increased surface activity that might infer greater risks of boat strikes.
Protective measures, such as spatial and temporal boat restrictions, are reviewed in this report.

OFFSHORE MOVEMENT OF LOGGERHEAD SEA TURTLE HATCHLINGS FROM
THE KAMODA COAST, JAPAN

Kunihiro Watanabe, Jun Aoyama, Hideo Hatase, Akira Shinoda, Tatsuya Kawakami, Yobuo Kimura, and
Katsumi Tsukamoto

Ocean Research Institute, The University of Tokyo, Japan

Hatchlings of loggerhead turtle are considered to achieve offshore migration from their natal beach using visual
information, wave direction and the magnetic field as navigation cues. But the information about routes taken by
hatchlings in the field is still lacking. Therefore we carried out a tracking study in the field and a laboratory
experiment to examine the swimming behavior and directional preference of loggerhead turtle hatchlings. Newly
emerged hatchlings were caught on Kamoda Beach, Japan and their orientation and movement patterns were
observed in a circular tank under no light conditions after motivated by the LED that imitated light in the offshore
direction (80°). This experiment was carried out following Lohmann (1991). Hatchlings tended to swim eastward on
average (mean 115° r=0.51, N =12, P <0.05, Rayleigh test). Time series observations of movements of hatchlings
showed that they mainly circled along the walls of the tank, while total durations of oriented swimming exhibited by
each hatchling ranged from 0.0 to 70.8%. This indicated that hatchlings tended to maintain their swimming direction
that was imprinted by the initial light condition, although the intensity to the specific direction was not very high.
Field tracking was carried out during September of 2003 and 2004 at Kamoda Beach. Because this beach is opened
to the east-northeast, a direction to which hatchlings can not reach the Pacific Ocean by a straight course, hatchlings
were expected to use some other complicated course related to the specific local geography. Fourteen hatchlings
released from Kamoda Beach were tracked for one hour using radio tags or chemical luminescent tags. Three
hatchlings were tracked for more than 17 hours. All fourteen hatchlings initially kept swimming towards the east-
northeast direction from the releasing point (500 m off the shoreline) and they gradually changed their orientation to
the south. The three hatchlings that were successfully tracked for more than 17 hours moved towards the southwest
after passing the tip of the Kamoda Cape located to the south of the releasing point, and then reached the open
ocean. The average swimming speed of these three was 1.19 km/h. These courses taken by the long-tracked
specimens coincided with drift routes of GPS tracked buoys during the movements of the turtles. These results
suggest that visual cues are effective only for about one hour after entering the sea, and after that the swimming
course of hatchlings would depend mostly on the surface currents off Kamoda Beach. These currents flow towards
the Kuroshio Current that is considered to be the main migration pathway of hatchlings of Japanese loggerhead to
their growth habitat. This suggests that the passive transport by currents is one of the important phases for the
dispersal of loggerhead hatchlings in this area. Acknowledgements: We would like to thank the ISTS, Project
GLOBAL, Disney Animal Kingdom, Western Pacific Regional Fisheries Management Council, U.S. National
Marine Fisheries Service, U.S. Fish and Wildlife Service, David and Lucille Packard Foundation, and the Sandler
Family Foundation, Carlos Peralta Quintero and Robert N. Allen Jr.
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THE NUMERICAL HATCHLING ORIENTATION VALUE INDEX
Megan Wilson®, Curtis Burney?, Laura Wright!, Michele Blackburn?, and Lou Fisher?

! Broward County Sea Turtle Conservation Program, Nova Southeastern University Oceanographic Center, Dania
Beach, Florida, USA

2 Broward County Environmental Protection Department, Biological Resources Division Marine Section, Plantation,
Florida, USA

On urban sea turtle nesting beaches light pollution disrupts hatchling sea turtles’ natural sea finding abilities and is a
major cause of hatchling disorientation and mortality. The severity of hatchling disorientation events ranges widely
within Broward County, FL, USA. The Hatchling Orientation Index (HOI), as described by Dr. Blair Witherington,
assesses to what extent hatchlings disorientate or deviate from their direct path to the sea. As described in his 1996
presentation, we measured the angular deviations and the deviation of the mode of hatchling tracks from the most
direct bearing to the ocean and developed a numerical Hatchling Orientation Value (HOV). The numerical HOV is
based on the premise that the severity of a disorientation event will increase exponentially as the hatchlings deviates
from the most direct path to the sea. The values of this index are the summations of components based on the left
and right angular range deviations as well as the modal deviation of hatchling tracks to the sea. The values of the
numerical HOV range from 1 to 10 for a modal deviation of 0 to 90 degrees. Index values increase from 10 to 120
when the modal direction was greater then 90 degrees of deviation from the ocean direction. Values ranging from
about 4 to 20 corresponded with the Witherington classification of ‘moderate’ disorientation and values from 20 to
120 corresponded with a classification of ‘severe’ disorientation. The index was used to assess the severity of
hatchling disorientation in Broward County, Florida. HOV sample nests were assigned prior to the start of nesting
season as defined by the Florida Fish and Wildlife Conservation Commission Sea Turtle Conservation Guidelines.
Preliminary data from the 2006 and 2007 nesting season indicate a slight decrease in the severity of hatchling
disorientation events in problem lighting zones within the county. This data suggests that local enforcement of
existing lighting ordinances has contributed to decreased disorientations events.

THE FRENZY AND POSTFRENZY ACTIVITY OF THE FLATBACK SEA TURTLE
(NATATOR DEPRESSUS) IN COMPARISON WITH OTHER SPECIES*

Jeanette Wyneken', Mark Hamann?, Michael Salmon’, and Chloe Schauble?

! Florida Atlantic University, Boca Raton, Florida USA
? James Cook University, Townsville, Queensland, AU

Flatback hatchlings are unique among cheloniids in that they are larger than other hatchlings and have a restricted
pelagic phase. Unlike the other six pan-oceanic sea turtles, the flatback turtle (Natator depressus) has a nesting and
foraging range restricted to within the Australian continental shelf. Immature stages lack an oceanic stage and
remain in Australian continental shelf waters throughout life. Here we characterize the early in-water behavior
(swimming frenzy and postfrenzy) of this species in the lab under natural light-dark cycles. The activity of each
hatchling was measured while they were tethered via a lycra harness to an interfaced recording mechanism in the
center of a pool. The hatchlings were free to swim in any direction but could not touch the pool sides or bottom.
Activity and inactivity were recorded over time. Flatback hatchlings are strong swimmers. Their frenzy was similar
to that described for Caretta caretta, Chelonia mydas, and Dermochelys coriacea, characterized in an earlier study
done on the Atlantic coast of Florida, USA, but differed from that of hawksbills. The flatbacks swam vigorously
during first night and first daylight period. Flatback postfrenzy is characterized by exceptionally high levels of
activity: swimming most of day AND most of night. Postfrenzy behavior patterns developed slowly as the turtles
shifted behavior so activity was predominately diurnal with lower levels of nocturnal activity. Like D. coriacea,
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some individuals remained active for part of the night. Unlike other cheloniids, they showed no interest in food by
the end of their third or fourth day in the water. In this respect they more closely resembled leatherback hatchlings
which are also large in size, and emerge with a substantial yolk supply. This is the first systematic study of the initial
migratory activity of hatchling N. depressus. The form of the frenzy in flatbacks, a species without an oceanic stage,
implies that, like some other sea turtle species (C. caretta, C. mydas, and D. coriacea), the primary role of the
"frenzy" is to promote rapid dispersal to deeper, offshore water. Comparative studies of hatchling activity during the
early phase of migration reveal that different strategies are employed during both the frenzy and postfrenzy phase of
migration. The hawksbill (Eretmochelys imbricata) in Malaysia, for example, arguably lacks a frenzy whereas the
flatback in Australia and other cheloniids studied in Florida swim continuously for the first 24-36 h after they enter
the sea. These results suggest that factors shaping behavior during the frenzy and postfrenzy period vary. Those
factors are hatchling size, energy stores (yolk supply), swimming speed, and ecology. While we found similarities in
the flatback frenzy with that of three other species, we are cautious as there may be no "typical pattern” of frenzy
and postfrenzy activity during migration. We are just beginning to appreciate these differences through descriptive
studies, all of which suggest that a number of factors (e.g. morphology, ecology, physiology and oceanography) may
select for unique activity patterns that differ not only among species, but even among populations within species.

POSTNESTING MIGRATIONS OF ADULT LOGGERHEADS IN THE
MEDITERRANEAN

Judith Zbinden®, Adrian Aebischer?, Raphagl Arlettaz’, Annette Broderick®, Dimitris Margaritoulis®, and
Brendan Godley!

! Marine Turtle Research Group, Centre for Ecology and Conservation, School of Biosciences, University of Exeter,
Cornwall Campus, Penryn, Cornwall, UK

? Zoological Institute, Division of Conservation Biology, University of Bern, Bern, Switzerland

3 ARCHELON, the Sea Turtle Protection Society of Greece, Athens, Greece

Spatially explicit conservation measures such as the creation of marine reserves seem a promising tool for the
conservation of adult marine turtles, which have been shown to occupy distinct foraging and wintering areas with
large-scale movements generally restricted to reproductive migrations. The Mediterranean is an area of especially
high fishery pressure, which is likely to negatively impact the already rather small regional turtle populations. The
current information on spatial behaviour of adult Mediterranean loggerheads (Caretta caretta) is, however,
insufficient for setting spatially explicit conservation priorities at sea. At-sea recovery of individuals flipper-tagged
on nesting beaches and information on bycatch rates indicate the Adriatic Sea and the Gulf of Gabeés region in North
Africa host significant aggregations of adult loggerhead turtles, but information from these sources is potentially
biased. The collection of less biased information on at-sea locations of adults, collected by means of satellite
tracking, although subject to sample size constraints, is mandated, but is only available for the Cyprus nesting
aggregation. We therefore set out to investigate the post-nesting dispersal of loggerhead turtles from the single most
important regional nesting aggregation (accounting for ca. 25% of nesting), the Bay of Laganas on Zakynthos Island
(Greece), using satellite tracking. We fitted satellite transmitters to a total of 18 females; three in 2004, four in 2005
and 11 in 2007. A clear pattern emerges of two distinct foraging regions for adult females of the Zakynthos rookery:
the North African shelf (n=8) and the Adriatic Sea (n=7). Additionally, two females travelled to Amvrakikos Bay
(Greece); and one turtle undertook pelagic foraging in the Ionian Sea. Tracking results are in close agreement with
more traditional methods. These two main foraging regions are by far the largest discrete areas of continental shelf
in the Mediterranean and regions of exceptionally high primary productivity, characterised by high fishing effort.
Thermal conditions however differ dramatically between the north Adriatic Sea and the north African coast with the
former being characterised by winter water temperatures of well below the presumed activity threshold for the
species. We suspect that this difference in winter water temperature results in variation in overwintering behaviour
between turtles frequenting the two regions. Deployment in 2007 of transmitters which render basic information on
dive times will help elucidate wintering behaviour. Additionally, we plan to test the use of stable isotope analysis to
unravel the migratory behaviour of untracked turtles. Integrated together, we hope to be able to offer direct
management advice regarding hotspots for adult loggerheads in the region. Acknowledgements: The presenting
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author would like to thank the Swiss National Science Foundation, the Sea Turtle Symposium as well as the
following organisations and individuals for funding to attend the conference: Project GLOBAL, Disney Animal
Kingdom, Western Pacific Regional Fisheries Management Council, U.S. National Marine Fisheries Service, U.S.
Fish and Wildlife Service (Marine Turtle Conservation Fund), David and Lucille Packard Foundation, the Sandler
Family Foundation, Carlos Peralta Quintero and Robert N. Allen, Jr. Satellite tracking was mainly funded by the
MAVA Foundation for the Protection of Nature. Additional funds came from the Karl Mayer Foundation, the Ocean
Science and Research Foundation, and the Basler Stifung fuer biologische Forschung. JZ is funded by the Swiss
National Science Foundation.

Biology Speed Session

STATE-SPACE MODELING OF LEATHERBACK TURTLE MOVEMENTS AND
HABITAT ASSOCIATIONS IN THE EASTERN PACIFIC OCEAN*

Helen Bailey*, George Shillinger?, Daniel Palacios', Steven Bograd®, James Spotila®, Bryan Wallace*, Frank
Paladino®, Rotney Piedra®, Scott Eckert’, and Barbara Block?

' NOAA/NMFS/SWESC/Environmental Research Division, California, USA

2 Hopkins Marine Station, Stanford University, California, USA

? School of Environmental Science, Engineering and Policy, Drexel University, Pennsylvania, USA

* Department of Bioscience and Biotechnology, Drexel University, Pennsylvania, USA

> Department of Biology, Indiana-Purdue University, Indiana, USA

® Ministerio del Ambiente y Energia, Parque Nacional Marino Las Baulas, Guanacaste Province, Costa Rica
" Wider Caribbean Sea Turtle Conservation Network, Duke University, North Carolina, USA

Leatherback turtles are the largest species of marine turtle and conduct long pan-oceanic migrations between their
nesting and foraging grounds. They are currently critically endangered, with particular declines in the eastern Pacific
population. In 2004-2007, satellite transmitters were attached to 46 female turtles nesting at Playa Grande, Costa
Rica to further investigate their distribution and movements to improve conservation measures. However, satellite
location data suffer from having non-Gaussian estimation errors and being recorded irregularly in time. Estimation
errors are generally larger for marine animals that spend little time at the surface and particularly in the tropics,
biofouling may occur resulting in periods of several weeks or months with no locations. State space models (SSM)
provide a valuable tool for modeling movement data by simultaneously accounting for measurement error and
variability in the movement dynamics. These were refined to improve performance with large amounts of missing
data. A switching SSM was applied to the satellite tracks of the turtles, which also provided an estimate of the
behavioral mode, transiting or foraging, at each location. This enabled the internesting period to be objectively
defined based on a shift from the foraging to transiting mode. The movement parameters for each mode were
examined and exhibited less distinct shifts than for leatherback turtles in the Atlantic, suggesting that foraging areas
are less predictable in the Pacific, where searching may occur over larger areas. Comparison with environmental
factors indicates an influence of oceanography on their movements that has important conservation implications.
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FORAGING BEHAVIOUR OF A JUVENILE LOGGERHEAD TURTLE: HOW LITTLE
TIME IT HAS TO FEED TO KEEP GOING*

Sandra Hochscheid®, Graeme C. Hays? and Flegra Bentivegna®

! Stazione Zoologica Anton Dohrn, Naples, Italy
? University of Wales Swansea, UK

The shallow eutrophic waters off the Domitian Littoral, Southwest Italy, attract many juvenile loggerhead turtles but
are also heavily used by bottom trawlers. We intended to investigate the time allocation to different underwater
activities in foraging loggerheads with the ultimate aim to establish detailed time-activity budgets for these diving
reptiles and make recommendations for the regulation of trawling times and depths. In a first attempt to approach
this goal we equipped a juvenile loggerhead turtle with a particular data logger (IMASEN) that recorded, in addition
to depth and water temperature, also beak movements at 10 Hz intervals. The turtle was caught accidentally with a
net by a fishermen while he observed it feeding close to the shore, where it was released again after instrument
attachment. Since recapture of animals foraging in this area is highly unlikely we developed a pop-up system with a
slightly buoyant housing that contained the data logger and which was released from the turtle after three days, when
a corrosive link dissolved in seawater. The IMASEN was recovered after two weeks with 50 h worth of diving and
beak movement data. The first feeding was recorded 3.5 h after release and median feeding depth was 9.6 m. The
turtle spent 9.3% of the entire time at the surface and 70.8 % in the upper 4 m layer. 125 dives exceeded this depth
and feeding occurred only during these deeper dives. In total, the turtle allocated 8.2% of its time to deep, non-
foraging dives and 11.3% to foraging dives. Duration of feeding dives was significantly longer than duration of non-
feeding dives (4.36 min vs 2.5 min, W=5738.5, p<0.001), which was due to increased bottom times (i.e. time spent
at the maximum dive depth) during feeding. Feeding related beak movements occurred only during the bottom phase
of a dive, suggesting benthic feeding. Based on a previous evaluation study of this method on captive animals we
could distinguish food types by the different signals recorded during ingestion. Beak movement patterns showed
clearly that the turtle was feeding on both mobile prey that had to be hunted, such as crabs, and sessile organisms.
Although it was not possible to identify the prey species the beak movements resembled feeding on small hard-
shelled prey like bivalves and larger prey with high consistency such as sea cucumbers. The turtle fed predominantly
during daylight with peak times between 0400 and 0800 h and 1600 and 2000 h. This is the first application of the
IMASEN on a foraging juvenile turtle and we were able to obtain valuable information on the activity of the turtle in
addition to the usual depth utilisation patterns. It became clear that the turtle had to invest only a small part of its
time to foraging, thus supplying enough energy to sustain all other activities. Beak movements were also recorded
during buccal oscillations and breathing and hence, there is potential for detailed analysis of time allocation during
both single dive cycles and longer activity periods. This study was supported by a grant to G.C.H. from the Natural
Environment Research Council, UK, and S.H. received a Symposium Travel Grant, with donations from Project
GLOBAL, Disney Animal Kingdom, Western Pacific Regional Fisheries Management Council, US National Marine
Fisheries Service, US Fish and Wildlife Service (Marine Turtle Conservation Fund), David and Lucille Packard
Foundation, the Sandler Family Foundation, Carlos Peralta Quintero and Robert N. Allen, Jr., to present this work at
the STS 2008.
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POPULATION STATUS, BIOMASS, ENERGY CONVERSIONS AND GLOBAL
INTAKE: LESSONS FROM CAPTIVE RAISED LEATHERBACKS*

T. Todd Jones®, Mervin Hastings?, Brian Bostrom®, Daniel Pauly?, and David R. Jones'

! Department of Zoology, University of British Columbia, 6270 University Blvd., Vancouver, BC, V6T 1Z4 Canada
? Conservation and Fisheries Department, Ministry of Natural Resources, Government of the British Virgin Islands,

Road Town, Tortola BVI

? Fisheries Centre, Aquatic Ecosystems Research Laboratory, University of British Columbia, Vancouver, BC, V6T
1Z4 Canada

The Pacific population of leatherbacks has drastically declined in the last quarter of a century. Nesting females have
plummeted from > 90,000 in the early 1980s to < 3,000 currently (Spotila et al. 2000 Nature). By-catch from net
fisheries (gill, pound and drift net) as well as long-lines has been viewed as the major culprit in the decline. Here we
give estimates on population status and total biomass of the Pacific population based on growth data from captive
leatherbacks. As well, we estimate the total intake of jellyfish by the Pacific population based on energy conversions
by captive leatherbacks fed formulated diets of known energy content. Our measures of growth coupled with
published mortality rates in the wild and an assumed sex ratio of 1:1, show that in any given year there are 225,000
leatherbacks (hatchlings to sub-adults) poised to become sexually mature adults. The largest part of the total biomass
is made up of 2-3 year old juveniles, approximately 30,000 turtles, which eat nearly 150,000 tons of jellyfish each
year. The total Pacific population consumes 750,000 tons of jellyfish annually. These data allow insight into the
resources required to sustain the Pacific population as well as understanding the dynamics involved in resource
acquisition and subsequent re-allocation to functions such as growth and reproduction. Food resource hotspots can
be mapped out and necessary management plans for those areas implemented. A moratorium on by-catch could
result in the recovery of the species within seven years as our growth data shows that seven years is the earliest
timeframe in which leatherbacks can reach sexual maturity. We thank the Conservation and Fisheries Department,
Ministry of Natural Resources BVI as well as NSERC Canada.

HUSBANDRY AND RESEARCH TRAINING WITH CAPTIVE SEA TURTLES TO
ADVANCE THE UNDERSTANDING OF WILD POPULATIONS*

Kelly J. Martin, Sarah C. Alessi, David Mann, Gordon Bauer, Joseph C. Gaspard, Adrienne Cardwell, and
Kimberly Dziuk

Mote Marine Laboratory and Aquarium, Sarasota, Florida, USA

Four captive sea turtles (three Caretta caretta and one Chelonia mydas) at Mote Marine Laboratory and Aquarium
provided a unique opportunity for researchers to implement both husbandry and behavioral research training
programs. Research conducted on captive animals can then be applied to wild populations to help advance the
understanding of sea turtle biology and behavior. Initially, the turtles were trained to participate in husbandry
behaviors so that medical care could be provided without restraint. Procedures including measurements, weights and
blood draws are now done through the animals' voluntary participation utilizing only positive reinforcement
techniques. The trained behaviors allow the turtles to remain in the water during most medical evaluations. This
eliminates the need to catch and restrain the turtles for routine veterinary treatments, reducing the risk of injury to
both turtles and personnel. The turtles remain stationed at individually distinct targets while weights and
measurements are taken, visual examinations are performed, and blood is drawn. Additional benefits include the
potential to obtain regular samples to re-establish baseline data for general turtle health and development. This
provides important information to veterinarians and other scientists involved in sea turtle rehabilitation and research.
By slightly modifying the behaviors learned in husbandry training, the program has additionally developed into a
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research training program. The turtles have demonstrated the ability to learn to offer various responses to different
cues. For example, press paddle A when a noise cue is played or press paddle B when a light cue is presented. By
carefully studying the behavioral responses to certain stimuli, researchers can measure a variety of sensory abilities
including hearing, vision and tactile sensitivity. All research is conducted using non-invasive methods, using food
rewards as reinforcement for correct behaviors. The first research study has been designed to determine the hearing
abilities of two adult female loggerhead turtles. Using a go/no-go paradigm, the turtles press a response paddle when
they detect a sound stimulus and refrain from pressing the paddle when they do not hear the sound. By attenuating
the stimulus until the turtle no longer detects it, a range of hearing can be determined, effectively creating a
behavioral audiogram. This information is crucial for advancing our understanding of the basic biology of the
species and advancing techniques for conservation. By developing a true range of hearing for adult loggerhead
turtles, we will have a better understanding of how these turtles may be affected by anthropogenic noise in their
environment. These captive animals provide an invaluable opportunity to study behaviors and abilities that are very
difficult, if not impossible, to study in the wild and apply the findings to the conservation of wild populations.

ON THE IMPORTANCE OF SEA TURTLE POPULATION SEX RATIOS*

David Wm. Owens’, Gaélle Blanvillain', Joanne Braun-McNeill?, Michael S. Coyne®, Allen M. Foley*, A.
Michelle Lee®, Colin J. Limpus®, Anne B. Meylan’, Peter A. Meylan®, Rhonda M. Patterson’, Adam J.
Richards™, Barbara A. Schroeder™', and Thane R. Wibbels'

! College of Charleston, Charleston, South Carolina, USA

2 NOAA, National Marine Fisheries Service, Beaufort, North Carolina, USA
3 SEATURTLE.ORG, Inc. , Durham, North Carolina, USA

* Florida Marine Research Institute, Jacksonville, Florida, USA

> James Island Charter High School, Charleston, South Carolina, USA

% Queensland EPA, Brisbane, Queensland, Australia

7 Florida Fish and Wildlife Conservation Commission, St. Petersburg, Florida, USA
8 Eckerd College, St. Petersburg, Florida, USA

? Texas A&M University, College Station, Texas, USA

1 Medical University of South Carolina, Charleston, South Carolina, USA
""NOAA, National Marine Fisheries Service, Silver Spring, Maryland, USA
2 University of Alabama at Birmingham, Alabama, USA

The observation that certain non-marine turtle lineages have lost the temperature based mechanism of sex
determination (TSD), strongly suggests that TSD in sea turtles has adaptive value. Our research groups are working
independently and jointly to improve our understanding of evolutionary aspects of TSD by developing a long term
data base on sea turtle sex ratios with an emphasis on juvenile populations (foraging aggregations). We suggest that
analyses of these foraging ground derived data sets represent the distilled results of many years of far more variable
annual beach sex ratio production and that they are ecologically relevant for each population's long term viability.
The sex determination techniques used include necropsies of stranded animals, laparoscopy and circulating
testosterone evaluation. Each technique is accurate when properly applied. In conjunction with SEATURTLE.ORG
we propose an open access interactive web-based interface where researchers can study and contribute sex ratio data
for all sea turtle populations. The goals are: 1. Develop a worldwide standardized and annotated data base on Sex
Ratios of Sea Turtles to cover all age-classes and a minimum of 50 years of nesting beach production for each
species. 2. Develop useful and predictive models for the impacts of global warming on marine turtle reproduction. 3.
Test hypotheses on the evolutionary significance of Temperature Dependent Sex Determination. 4. Develop
improved conservation strategies relative to global warming issues to protect animals with environmentally based
sex determination. 5. Compare sea turtle species as to their relative susceptibility to impacts of global warming.
More than 50 reports of sea turtle sex ratios are published, with an even greater amount of unpublished data. Our
preliminary analyses and published reports show female biased sex ratios in most of the world with 1:1 ratios
uncommon and only two known male dominated populations (Australian loggerheads and East Pacific Greens).
With the possible exception of a study in the report by Meylan et al., no clear patterns of sex ratio change can be
suggested at this time. Immature loggerheads from the southeastern U.S. show a female biased sex ratio of nearly
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2:1 but do not appear to be showing an increasing proportion of females as would be predicted over the long term
with the influence of global warming. Tracking these types of studies on a decadal scale may reveal the anticipated
changes.

DOWN & OUT: MOVEMENTS, DIVE DEPTH & DURATION OF OLIVE RIDLEYS IN
OFFSHORE FORAGING HABITAT IN THE EASTERN TROPICAL PACIFIC*

Lindsey Peavey, Jeffrey A. Seminoff, Robert L. Pitman, Tomo Eguchi, and Lisa Ballance
National Marine Fisheries Service, Southwest Fisheries Science Center

In 2006, we deployed Satellite Depth Recording transmitters on three olive ridley sea turtles in the eastern tropical
Pacific; these included an adult male (SCL 66.5cm), an adult female (62.8cm), and a sub-adult (53.5cm).
Deployment dates and locations were: 20 September, 10°23 N, 87°41 W; 9 October, 14°48 N, 94°34 W, and 5
November, 14°29 N, 97°34 W (190, 175, and 150km offshore, respectively); the tags transmitted 202, 156 and 166
days, respectively. Movements were qualitatively analyzed with respect to oceanographic data obtained from
satellites by overlaying data using STAT. Results show that surface chlorophyll; sea surface temperature, bottom
topography and currents play important roles in determining horizontal movements and dive depth and duration.
Tracking turtles in their pelagic habitat, alternatively from nesting beaches, provides insight into habitat selection
and the environmental parameters that affect their movements and foraging. Considering the reported recovery of
olive ridleys in the ETP, they are a perfect focus species for turtle research. Findings from olive ridley studies can be
applied to other critically endangered turtle species and contribute to the development of turtle conservation
strategies.

HAWAIIAN GREEN TURTLES DIVE TO RECORD DEPTHS DURING OCEANIC
MIGRATIONS*

Marc R. Rice! and George H. Balazs®

' Hawaii Preparatory Academy, Kamuela, Hawaii, USA
2 NOAA, National Marine Fisheries Service, Pacific Islands Fisheries Science Center, Honolulu, Hawaii, USA

The diving behavior of one adult female and two adult male green turtles was recorded during their roundtrip
breeding migration from Laniakea, Oahu, to French Frigate Shoals in the Northwestern Hawaiian Islands. Diving
behavior was also captured during the return trip to their foraging grounds. All three turtles exhibited a biphasic
diving behavior. During the daylight hours, diving depth was shallow (1-4 meters) and duration was short (1-18
minutes). It is assumed that the turtles were moving deliberately toward their destination during this time. Between
19:00-19:30 hours daily, the turtles began a diving pattern consisting of deep dives with a mean maximum dive
depth of 35-55 meters and a mean duration between 35 and 44 minutes. The nocturnal deep diving pattern ended and
the shallow diurnal diving began between 06:00 and 07:00 each day. The adult female made two dives in excess of
135 meters and one of the males made several dives in excess of 100 meters. These are the deepest dives ever
recorded for a naturally diving green turtle. It took an average of 36 days for the turtles to make the trip to French
Frigate Shoals and an average of 30 days to make the return trip. The deep nocturnal diving was unexpected and this
behavior is in need of further investigation.
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FINE SCALE MITOCHONDRIAL DNA POPULATION STRUCTURE IN
LOGGERHEAD TURTLES (CARETTA CARETTA) NESTING ON FLORIDA'S
ATLANTIC COAST: THE CLINAL SHIFT REVISITED*

Brian M. Shamblin®, Mark G. Dodd? Anne B. Meylan®, Dean A. Bagley*, Llewellyn M. Ehrhart?, Chris
Johnson®, Michele Blackburn®, R. Erik Martin’, Beth Libert?®, and C. Joseph Nairn®

""'Warnell School of Forestry and Natural Resources, University of Georgia, Athens, GA, USA

2 Georgia Department of Natural Resources, Brunswick, GA, USA

3 Florida Wildlife Research Institute, Florida Fish and Wildlife Conservation Commission, St. Petersburg, FL, USA
* Department of Biology, University of Central Florida, Orlando, FL, USA

5 Loggerhead Marine Life Center of Juno Beach, Juno Beach, FL, USA

% Nova Southeastern University Oceanographic Center, Dania Beach, FL, USA

7 Ecological Associates, Inc., Jensen Beach, FL, USA

8 Volusia-Flagler Sea Turtle Patrol, Ponce Inlet, FL, USA

Fine scale genetic structure within loggerhead turtles nesting in the southeastern United States remains unresolved.
The most recent evaluation recommended the subdivision of the southeastern United States nesting aggregation into
4 management units based on mitochondrial DNA haplotype frequencies: a northern subpopulation, including
beaches from northeast Florida to Virginia; a south Florida subpopulation, encompassing southwest Florida and the
central and southern Atlantic Florida coast; the Dry Tortugas; and the Florida panhandle. Adjacent beaches were
generally not significantly different, and the inference was that the haplotype frequencies exhibited a classic clinal
shift along both coasts of the Florida peninsula. However, sample sizes were small on some beaches and some high-
density nesting beaches were not represented. To address how the haplotype frequencies change from beach to
beach and to improve sample representation, we collected skin biopsies from nesting females and tissue from dead
hatchlings from post emergence nest inventories on several Atlantic coast beaches during the 2006 nesting season. A
portion of the mitochondrial control region was amplified using primers TCR-5 and TCR-6. These sequences were
aligned and assigned haplotypes based on nomenclature on the Archie Carr Center for Sea Turtle Research website.
Haplotype frequencies and management unit groupings were evaluated using pairwise tests and analysis of
molecular variance (AMOVA). Turtles nesting on Ormond, Daytona, and New Smyrna beaches (n=37) exhibited
significantly different haplotype frequencies from those nesting within the adjacent Volusia County portion of
Canaveral National Seashore. Canaveral National Seashore (n=58) and Archie Carr National Wildlife Refuge
(n=102), separated by approximately 100 km, shared nearly identical haplotype frequencies in the 2006 sample.
Both were significantly different from Juno Beach (n=49) and sampled beaches in Broward and Miami-Dade
counties (n=68), suggesting a demographic break occurs somewhere between Melbourne and Juno Beach. Our
preliminary results suggest that haplotype frequency transitions may occur abruptly over short stretches of
apparently suitable nesting habitat. Conversely, preliminary data also suggest haplotype frequencies may be
consistent over long stretches of beach without exhibiting a clinal change. The data tentatively support the division
of the Atlantic portion of the previously defined south Florida subpopulation into central and southern Atlantic
subpopulations. It is possible further partitions exist, but more robust inferences about the integrity and boundaries
of management units throughout the southeastern United States will require further sampling to increase geographic
coverage and sample sizes. Based solely on the 2006 data, the boundary between the northern subpopulation and the
central Florida subpopulation currently appears to occur across the northern portion of Canaveral National Seashore.
However, comparison between 1998 and 2006 data on these beaches suggests that these boundaries may shift over
relatively short time periods, well within a single loggerhead generation. Further research should address whether
these fluctuations naturally occur on the subpopulation peripheries or whether there is an environmental catalyst
driving the shift.
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PHOTOPERIOD: SIGNIFICANCE AND ROLE IN SEASONAL NESTING PATTERNS*
Manjula Tiwari*, Karen A. Bjorndal?, and Alan B. Bolten?

' NOAA-National Marine Fisheries Service, La Jolla, California, USA
? Archie Carr Center for Sea Turtle Research and Department of Zoology, University of Florida, Gainesville,
Florida, USA

Many studies have investigated the relationship between photoperiod and reproduction in a variety of organisms
ranging from oligochaete worms to reptiles, birds, and mammals. In sea turtles, photoperiod has also been suggested
to act as a cueing system for the precise onset of reproduction. However, only the physiological basis of this
mechanism has been investigated, and seasonal nesting patterns have largely been attributed to environmental
factors such as air and sand temperatures at the nesting beach. In this study, we investigate the relationship between
day length and the onset of nesting in sea turtles. We use green turtle data from Tortuguero as a case study and look
at the relationship between changes in day length and nesting cycle of green turtles at Tortuguero. On a broader
scale, we investigate the relationship between the latitudinal location of a nesting beach and the onset and length of
the nesting season. Unlike other environmental variables, day length is not subjected to environmental stochasticity,
and appears to play a significant role. Using the photoperiod system, turtles can perhaps more precisely synchronize
reproduction. The significance of photoperiod and the advantages of relying on a photoperiodic system rather than
on other environmental cues are discussed in this study.

DETERMINATION OF INTRA-SEASON CLUTCH FREQUENCY FOR
LOGGERHEAD TURTLES (CARETTA CARETTA) IN THE GULF OF MEXICO*

Tony Tucker
Mote Marine Laboratory, Sarasota, Florida, USA

Reproductive females at rookeries are the most accessible demographic segment of sea turtle populations.
Acknowledged problems inherent to sampling these populations include tag loss, incomplete capture-recapture
records, variation in remigration schedules, variable female reproductive output, and unrecorded nesting events
occurring outside the sampling area. In contrast, nest counts are simple to obtain and so are frequently converted to
estimates of the adult female population by dividing by an estimate of female reproductive output (or clutch
frequency). However, these population estimates may be seriously biased if annual clutch frequency is
underestimated. To determine estimates of clutch frequency, we placed satellite tags on females at a primary nesting
assemblage for loggerheads in the Gulf of Mexico. Satellite tags, flipper tags, and PIT tags were attached to nesting
females at the earliest stages of the nesting season to follow movements through all internesting stages of the nesting
season. The methods derived new estimates of clutch frequency and site fidelity. We employed multiple criteria to
determine if a female nested, such as Argos location classes of 2 or 3 that coincided with shoreline depths of -0.5 to
+0.5. The return dates would be in the expected window for an internesting interval (10-16 days) after a preceding
nest. Directional vectors before and after the nest were usually directed perpendicular to shore. Females that
returned are sometimes verified by nocturnal tagging staff but nests on unpatrolled regions would be overlooked.
Therefore, where it was logistically feasible, egg shell samples from the excavated nest contents of a satellite tagged
female were compared by genetic analysis to biopsy samples taken from the female. Preliminary results were
compiled from females tracked in 2006 (n = 2) and 2007 (n = 15). The observed clutch frequency (OCF) detected by
nocturnal tagging patrols averaged 1.94 nests per season (range 1-6). The OCF was substantially lower than clutch
frequency verified by satellite tracking (mean = 5.23 nests, range 4-7 nests). The site fidelity among females varied
substantially, from high site fidelity (6 nests within 2.4 km) to more vagrant behavior (4 nests across 109 km) that
would be unobserved outside the patrol region. The unsurprising conclusions are that current estimates of
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loggerhead fecundity are likely underestimated from incomplete coverage or intraseason movement away from a
primary study area. The implications of these findings are relevant at several levels. For coastal zones with
continuous stretches of suitable nesting habitat, turtles may be less constrained to pockets of available nesting
habitat and so less simple to survey. Satellite tagging in conjunction with strategic nocturnal tagging efforts can
refine population estimates based on clutch frequency.

NESTING SITE FIDELITY OF GREEN TURTLE IN THE GALAPAGOS ISLANDS*
Patricia M. Zarate', Macarena A. Parra®, Mariantt Robles', and Jeffrey A. Seminoff?

! Department of Vertebrates Ecology and Monitoring, Charles Darwin Foundation, Galapagos Islands, Ecuador
2 National Marine Fisheries Service, Southwest Fisheries Science Center, La Jolla, California, USA

Long-term tagging studies of nesting females at rookeries in the Central Pacific, Western Pacific and Caribbean
have shown that green turtles (Chelonia mydas) display a high degree of nesting beach fidelity, with only a small
percentage of the females interchanging between nearby rookeries within the same nesting season. To examine this
behavior in the Eastern Pacific Ocean, we studied green turtles nesting in the Galapagos Islands (Ecuador) between
2002 and 2007 at the four primary beaches: Quinta Playa and Bahia Barahona (Isabela Island), Las Salinas
(Seymour Island) and Las Bachas (Santa Cruz Island). Nesting females from current season and remigrants were
included in the analysis. The degree of site fidelity displayed by green turtle nesting in the beaches within each
season has been examined by dividing the shoreline into reference areas of 50 m long. The vegetation coverage and
position within the beach profile was recorded for each nest, and nests were marked physically and recorded with
GPS. To assess whether there were differences in spatial distribution due to temporal site-selection cues, we
analyzed the patterns of the nest distributions within each time frame and nest coverage conditions. Our research
revealed that around 85% of females returned to the same beach to nest and 15% nested at one of the other study
beaches during the same season. Within those females returning to the same beach, several showed considerable site
and temporal fidelity, depositing consecutive nests within 50 m of their previous nest, revealing a preference for a
specific beach microhabitat. On the whole, our results suggest that, site fidelity of green turtles in Galapagos is
comparable to other sites, although slightly lower, perhaps due to the close proximity of the different nesting sites
sampled. Galapagos must then be considered as one management unit. These findings will be useful tools for
managing and evaluating the current zoning system used in the islands in order to improve protection and
conservation of green turtle nesting habitats.
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FIRST MEETING OF THE EASTERN TROPICAL PACIFIC SEA TURTLE
NETWORK*

Didiher Chacén, Patricia Zarate?, Scott Henderson®, Jeff Seminoff*, Sebastian Troéng®, and + 30 other
authors®

' WIDECAST - Costa Rica

? Ecology of Vertebrates and Monitoring Department, Charles Darwin Foundation, Galapagos Islands, Ecuador
3 Conservation International, Ecuador

4 NMFS-NOAA, USA

5 Conservation International, USA

® + 30 other institutions

The Eastern Tropical Pacific is a sea turtle hotzone. Five species including leatherbacks, loggerheads, hawksbills,
green turtles, and olive ridleys occur in this area, occupying nearshore habitats of all ETP-rim nations as well as
open ocean habitats throughout the region. The oceanographic conditions that make this an epicenter of sea turtle
activity also promote the existence of numerous commercially targeted marine species such as sharks, tuna, and
swordfish. Ongoing fisheries, both artisanal and industrial, target these species and there is increasing evidence that
all five sea turtle species in the region are dramatically impacted by fishing activities, as well as a range of other
human activities including direct exploitation, marine polllution and habitat conversion and degradation resulting
from coastal development and tourism. Sea turtles are transboundary species, crossing national borders,
management jurisdictions, and human use regimes. As a result, there is no single stakeholder entity that can combat
all the problems, nor promote all the solutions. To this end there is a very clear need for a cohesive, regional sea
turtle network through which many of the most problematic issues involving sea turtles can be addressed and by
which the positive examples born from sea turtle conservation can be promoted. In November 2007, the First
Meeting of the Eastern Tropical Pacific Sea Turtle Network was convened in Panama. This meeting brought
together a multitude of stakeholders and practitioners that represent government, NGOs, research interests, nesting
beach conservation programs, fisheries management organizations, and fishing industry. Participants came from a
core group of Pacific-rim nations including Costa Rica, Panama, Colombia, and Ecuador. Participants discussed
ways to build off of existing initiatives such as the CPPS Regional Sea Turtle Strategy and the Costa Rican Sea
Turtle Network, adding to these with new information based on the most recent scientific and conservation
advances. Through this inclusive approach the goal of this Network is to cultivate a cooperative synergy that will
promote greater awareness to the problems and solutions in sea turtle conservation, ultimately leading to recovering
sea turtle populations in the Eastern Tropical Pacific.
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CONSERVATION GENETICS MEETS OIL AND GAS DEVELOPMENT IN WESTERN
AUSTRALIA*

Nancy N. FitzSimmons' and Michael P. Jensen?

!Institute for Applied Ecology, University of Canberra
2 Canberra, ACT, Australia

At present there is a major push for oil and gas development off the Western Australian coast and we have been
involved in providing data on the genetic structure of potentially impacted turtle populations. Some of the areas
proposed for gas development include nesting beaches and foraging areas for flatback (Natator depressus) and green
(Chelonia mydas) turtles. To understand the scope of potential impacts we have increased previous efforts to
understand the genetic structure of both species in this region. For both species this has included the sampling of
new nesting areas and increased sample sizes from previously studied areas and the sequencing of a longer fragment
of mitochondrial (mt)DNA. For the flatback turtle populations we have used newer, more informative microsatellite
markers and for green turtle populations we have increased sampling efforts for regional foraging populations. In
this talk we discuss our involvement in the environmental impact process, compare the results obtained for flatback
and green turtle populations and ask the question of whether we are caught between a rock and a hard place given
the limitations of our data.

ECOSYSTEM BENEFITS OF FLAGSHIP SPECIES CONSERVATION: PIAI’S
SUCCESS STORY*

Geoffrey Gearheart and Ferdiel Ballamu
Papua Sea Turtle Foundation, West Papua, Indonesia

Piai Island’s green turtle rookery, in Northwest Raja Ampat, Indonesia, was discovered in 2005. Intense poaching
for meat indicated urgent measures were required to protect it, along with neighboring islands of Sayang and
Wayag. A step-by-step approach by local NGO PSTF (funded by Conservation International), targeting the two
clans who own the islands, enabled to 1) create a strong sense of awareness that their resource was “special” but
threatened, and 2) obtain their approval to protect the Islands from poachers. Discussions with community members
revealed, surprisingly, that sea turtles are esteemed (stemming in part from the consumption of turtle meat in Church
celebrations) if not considered charismatic. This feeling was enhanced after STAT maps were shown of the long
migration routes of 5 satellite-tracked turtles from Piai. Community patrolmen on PSTF’s payroll have, since
December 2006, lived full time on Piai to carry out daily beach patrols and collect nesting data. The impact of the
project is exceeding its initial goal of stopping all poaching: blast-fishers and shark finners, common in Raja Ampat,
have not been reported in the waters surrounding Piai and Sayang since beginning 2007. The mere presence of
patrolmen seems to be an effective deterrent against destructive fishers. Small reef sharks, otherwise a rare
occurrence, are now spotted daily along the nesting beaches. To crown PSTF’s success, the Wayag-Sayang MPA
was gazetted in December 2006. With over 900 nests laid during the first 7 months of 2007, Piai is now on the map
of Indonesia’s major green sea turtle rookeries. PSTF’s conservation formula, specific to Raja Ampat’s social and
cultural fabric, is now being exported to new critical sea turtle habitats in West Papua. The use of a widely
acknowledged “flagship” as a focal point for conservation enables to quickly gain local stakeholders’ support (an
effect harder to achieve with less popular “keystones”, e.g. sharks) and provides the backbone for further
conservation initiatives (e.g. water patrol system, alternative livelihood programs). In this specific case, the
conservation benefits supersede the species level to reach the surrounding ecosystems. This finding may be of use
for future seascape-level conservation programs.
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THE SEA TURTLE EGG DONATION SYSTEM OF GUATEMALA: CONSERVATION
ON NON-PROTECTED BEACHES*

Scott Handy, Sarah Lucas, and Colum Muccio
ARCAS, Project Parlama, Guatemala City, Guatemala, Central America

Sea turtle conservation in Guatemala has historically relied on the use of community-based hatcheries due to weak
government conservation laws actually permitting sea turtle egg collection and a legalised market. Local egg
collectors on the beach are asked to voluntarily donate 12 — 20% of the eggs in each nest to the local hatchery. With
ongoing studies carried out by Project Parlama, we have data to show that local factors regarding in-situ nests, like
high beach nest temperatures, extreme beach erosion and natural predators, indicate the necessity for the removal of
nests from the beach and the need to use hatcheries. This donation system has many flaws, but it may offer
advantages in developing countries and may be a viable alternative to more strict conservation measures, by
continuing to provide poor coastal communities with a sorely-needed source of income whilst removing the nests
from the risk of destruction on the beach. Hatcheries also provide a focus for developing volunteer programmes and
eco-tourism, thus catalysing other long-term, self-sustaining income streams. Strict conservation measures
implemented in other developing countries such as the establishment of protected areas and all-out bans on egg
collecting often fail, leading to the creation of paper parks, empty legislation lacking any level of community
support, and importantly exacerbate rather than address poverty issues. At the ARCAS/Project Parlama site in
Hawaii, the donation system is functioning at a high level due to strong relationships within the community and
essential environmental education. Volunteers at the project also spend countless hours patrolling the beach finding
their own nests and collecting donations from the local egg collectors. Hatchling success rate in the hatchery is
around 90% and all hatchlings are released immediately. Despite the fact that egg harvesting is legalised in
Guatemala, with the combined forces of the donation system and the volunteer program, the project at Parque
Hawaii collected nearly 30,000 eggs in 2006, an estimated 30% of all eggs laid on the beach. Due to current
Government ruling, along with local economic and environmental factors, we believe that the donation system can
be seen as a viable method of sea turtle conservation on the Pacific coast of Guatemala.

COMBINING CONSERVATION RESEARCH AND EDUCATION: SEA TURTLE
SURVEYS AT THE PALMYRA ATOLL NATIONAL WILDLIFE REFUGE (2005-2007)*

Katherine Holmes®, Eugenia Naro-Maciel, Peter J. Ersts’, Katherine McFadden? Nora Bynum®, and Eleanor
J. Sterling®

! Center for Biodiversity and Conservation, American Museum of Natural History, New York, NY, USA
2 Columbia University, New York, NY, USA

To enhance the management of sea turtles and their ecosystems at the Palmyra Atoll National Wildlife Refuge,
while also contributing to broader recovery objectives, we initiated a sea turtle research and conservation program in
2005. Here we present the results of six atoll-wide surveys carried out between August 2005 and June 2007 to
investigate sea turtle distribution in the near-shore waters of the atoll. Sea turtles were encountered throughout the
waters surrounding the atoll, but were most frequently observed on the southern flats. We consider plausible factors
that could contribute to differences in distribution, including diet, shelter, tidal variation, and/or energy expenditure.
We also discuss methodological limitations that could bias the interpretation of these survey data, such as the
likelihood of double counting, the effects of visibility conditions and tides, and the short length of the survey
periods. These surveys provide an excellent opportunity to link ongoing research and educational initiatives by
drawing upon real world experiences in an informative context. Through the Network of Conservation Educators
and Practitioners (NCEP) program of the AMNH, these surveys are being incorporated into a multileveled exercise.
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To complete the first part of this exercise, students use real survey and fictional mark-recapture data to investigate
the distribution of sea turtles along the atoll. Students will be encouraged to think critically about the benefits and
limitations of these field data, and to propose methodological improvements or alternatives. In subsequent levels,
they will also be encouraged to consider the historical context of sea turtles and their ecosystems at Palmyra, a
virtually uninhabited Wildlife Refuge that underwent extensive habitat modification during World War II. Students
will also be asked to think about the connectivity of sea turtles at Palmyra to other regional groups, and conservation
implications. As with all NCEP educational materials, this exercise will be available to all teachers and students free
of charge and is part of a global effort aimed at improving training in and understanding of biodiversity
conservation.

RAPID ASSESSMENT OF SEA TURTLE AND MARINE MAMMAL BYCATCH IN
ARTISANAL FISHERIES: CHALLENGES AND OPPORTUNITIES*

Jeffrey E. Moore?, Tara M. Cox', Rhema Bjorkland®, Rebecca L. Lewison?, Andrew J. Read*, Edward
Aruna®, Isidore Ayissi*, Peter Espeut®, Jeremy Kiszka®, Catherine Muir’, Ben Ngatunga®, Ingrid Parchment®,
Nick Pilcher®, Chris Poonian’, Bolu Solarin™, and Larry B. Crowder*

! Center for Marine Conservation, Duke University Marine Laboratory, Beaufort, North Carolina, USA
? Department of Biology, San Diego State University, San Diego, California, USA

* Conservation Society of Sierra Leone, Freetown, Sierra Leone

* Cameroon Wildlife Conservation Society, Mouanko, Littoral Province, Cameroon

3 Caribbean Coastal Area Management Foundation, Lionel Town, Clarendon, Jamaica

% Observatoire des Mammiféres Marins, Office National de la Chasse et de la Faune Sauvage & Direction de
I’ Agriculture et de la Forét, Mamoudzou, Mayotte, France

7 Sea Sense, Dar es Salaam, Tanzania

¥ Tanzania Fisheries Research Institute (TAFIRI), Dar es Salaam, Tanzania

® Marine Research Foundation, Sabah, Malaysia

10 Community Centered Conservation, Dept. of Biosciences, University of Mauritius, Reduit, Mauritius
" Nigerian Institute for Oceanography and Marine Research, Lagos, Nigeria

Sea turtle and marine mammal populations worldwide are at risk to incidental mortality in marine fisheries.
Management to reduce bycatch is impeded by lack of information on the spatial-temporal distribution of fishing
effort, and of how many individuals from different taxa are captured in fishing fleets. Data limitation is particularly
problematic for artisanal fisheries in developing countries, where even basic data for the number of fishers, types of
gear used, and species impacted are unavailable. However, local knowledge can be an important source of
information in such cases and has been increasingly used in resource management and assessment. Project GloBAL
(Global Bycatch Assessment of Long-lived species) has developed “rapid bycatch assessment” (RBA) protocols to
gather information about fishing effort and bycatch of non-target taxa in data-limited artisanal fisheries. The RBA
combines boat-counts in fishing ports or villages, and questionnaires with fishermen, to obtain baseline fishing-
effort and bycatch data in these fisheries. The RBA is being tested in ~10 countries in Africa, Southeast Asia, and
the Caribbean. We describe the protocol, challenges and lessons we’ve learned to improve it, and we present results
for RBAs that have been completed thus far. Our goal is to provide a template that can be readily applied to data-
limited fisheries, generating much needed estimates that assist country managers to reduce bycatch while enabling
sustainable fisheries.
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STUDYING THE REASONS BEHIND THE DECLINE OF THE LOGGERHEAD
NESTING POPULATION OF RETHYMNO, GREECE: LESSONS LEARNED FOR THE
FUTURE*

Aliki Panagopoulou, Olga Karadaki, and Dimitris Margaritoulis
ARCHELON, the Sea Turtle Protection Society of Greece, Solomou 57, GR-104 32 ATHENS, Greece

Rethymno is situated on the northern coast of Crete, hosting an important loggerhead nesting habitat, with 166 to
516 nests per season on 10.8 km of beach. ARCHELON has been running a monitoring and conservation
programme in the area since 1990. Data from this period (1990-2007) indicate that despite conservation efforts, the
population of Rethymno is in decline (Margaritoulis et al. in this volume). Studying the reasons behind this decline
is important to help determine future conservation policies and may provide lessons for conservation of other
nesting habitats. When it was discovered in 1989, the nesting beach of Rethymno had few natural threats that
involved inundation of nests by high seas caused by the northerly summer winds predominant in the Aegean. On the
other hand, Rethymno was already under pressure due to development. Tourism had rapidly developed in the area
from the 70’s onwards, becoming the mainstay of the local economy and leading to an expansion of hotels, bars and
restaurants and houses along the beach, causing erosion. By 1989 there had already been nearly two decades of
female turtles being deterred from nesting due to noise, lights from adjacent businesses and the presence of an ever-
increasing number of beach furniture, and of high hatchling mortality rates due to light disorientation. The situation
is further aggravated when examining turtle mortality at sea. Water sports have led to collisions between speedboats
and turtles. Propeller injuries were the cause of death for 9 out of the 80 turtles reported dead in Rethymno (1990-
2006). Further, interactions of fisheries with turtles, as recorded in the Mediterranean, and indicated by fishermen
and stranding reports, suggest high levels of mortality due to accidental capture in fishing gear. Further, loggerhead
turtles are known to be consumed in some North African countries. Although the actual mortality rate at sea is
difficult to assess it does include juvenile, sub-adult and adult loggerhead turtles of both sexes and it can be assumed
that a proportion involves turtles from the Rethymno population. ARCHELON’s conservation efforts in Rethymno
have focused on (a) active nest management (caging, shading, relocating) ensuring that each season a number of
hatchlings are added to the population, (b) an intense awareness campaign to make the public embrace turtle
conservation policies, (c¢) the implementation of a Management Plan elaborated in 1997 aiming to mitigate the
existing condition and ensure that all future development will have minimal impact on the nesting site, with the
support and co-operation of all stakeholders and (d) collaborative programmes with fishermen aiming to change
negative attitudes towards turtles. Nevertheless, these efforts seem to have only succeeded in halting the rate of
deterioration of the habitat and were unable to prevent the decline in nest numbers. While there is still hope that the
last 18 year’s protection will bear fruit in the upcoming years, for the survival of the Rethymno turtle population
there it is imperative that protective legislation in the context of European Union’s NATURA 2000 Network is
applied and that regional co-operations are established. Special thanks are due to the ISTS, to Carlos Peralta
Quintero and Robert N. Allen, Jr as well as Project GLOBAL, Disney Animal Kingdom, Western Pacific Regional
Fisheries Management Council, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife Service (Marine
Turtle Conservation Fund), David and Lucille Packard Foundation, and the Sandler Family Foundation for financial
support that made it possible for A.P. to attend the 2008 Symposium.
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RESULTS OF A MARINE TURTLE SPECIALIST GROUP MEMBER SURVEY ON
MOTIVATIONS, PRACTICE, AND EFFICACY OF NEST RELOCATION AS A
CONSERVATION MEASURE*

Nicolas J. Pilcher?, Brian J. Hutchinson?, Bryan Wallace?, and Roderic B. Mast?

! Marine Research Foundation, Malaysia - and - TUCN Marine Turtle Specialist Group
? Sea Turtle Flagship Program, Conservation International, USA - and - [UCN Marine Turtle Specialist Group

Despite its ubiquity among sea turtle researchers and conservationists worldwide, nest relocation rightfully has come
under scrutiny in recent years on grounds of its potential biological consequences and its sometimes questionable
conservation efficacy. As a first step toward building consensus about this issue and possibly moving toward a set of
‘best-practice’ guidelines, the Marine Turtle Specialist Group (MTSG) elicited the opinions of its membership in a
survey about the motivations and concerns regarding nest relocation efforts for sea turtle conservation worldwide.
Respondents represented 29 countries and submitted a total of 47 responses. We present the results of this survey in
order to kindle further constructive discussions among the MTSG membership about appropriate implementation
and execution of nest relocation in sea turtle conservation efforts around the globe.

Conservation, Management, and Policy

OPPORTUNITIES FOR SUSTAINABLE SEA TURTLE CONSERVATION IN AKASSA
WETLANDS, BAYELSA STATE, NIGERIA

Ademola A. Ajagbe’ and Kelechi Eleanya®

' Nigerian Conservation Foundation, Km 19 Lagos-Epe Expressway, Lekki, Lagos, Nigeria
? Natural Resources Management, Akassa Development Foundation Akassa, Bayelsa State, Nigeria

Akassa wetland is located in the Niger Delta at the southern most tip of Nigeria along the Atlantic coast. It lies
between 4° 21'N and 5° 59 'E and consists of three barrier Islands separated by the Nun River, the Sangana River
and the Fishtown River. The wetland is highly threatened by the unsustainable and massive oil exploration in the
region. Akassa sand beaches (Oginibiri beach, Okumbiri beach- turtle beach, Fishtown beach and Sangana beach)
play host to migratory sea turtles and serve as nesting sites for these endangered species. Three species of sea turtles
most frequently seen in Akassa are: leatherback (Demochelys coriacea), green (Chelonia mydas) and olive ridley
(Lepidochelys olivacea). The rates of migration are higher during the breeding seasons-between September and
February yearly. Despite the threat of oil spills and restlessness in the region, community support for conservation of
endangered sea turtles has been strengthened through awareness campaigns and rallies conducted across the Akassa
wetland by the Sea Turtle Club (a voluntary club of over 100 members). The turtle club activities have helped
increase community support for sea turtle conservation and reduced killing of sea turtles by 85% in five years. The
construction of a turtle observatory at the turtle beach has initiated concerted efforts to improve activities of the
youth group and facilitate responsible ecotourism in the Akassa wetland. Conservation initiatives in Akassa need to
be prioritized; focused capacity building on techniques for preserving and protecting turtle eggs at the nesting sites,
incubation technologies, materials and best practices for turtle tagging will facilitate sustainable sea turtle
conservation activities in Akassa wetlands.
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SEA TURTLE CONSERVATION PROBLEMS IN ARGENTINA: BY-CATCH AND
MARINE DEBRIS INGESTION

Diego A. Albareda’, Laura Prosdocimi?, Karina C. Alvarez®, José L. Di Paola’, Maria V. Massola®, Victoria
Gonzélez-Carman®, Rubén Dellacasa’, Rall Gonzélez®, Pablo Bordino®, and Marcela Uhart®

! Acuario de Buenos Aires, Aquamarina — CECIM

? Lab. Genética Fac Cs. Exactas y Nat. — Universidad de Buenos Aires

? Fundacién Mundo Marino

* Proyecto Peyu

> Reserva Natural de Usos Multiples Bahia Blanca, Bahia Falsa y Bahia Verde —- MAA
¢ Aquamarina — CECIM

” Universidad Nacional del Centro de la provincia de Buenos Aires

¥ Instituto de Biologia Pesquera y Marina “Alte. Storni”

? Field Veterinary Program - WCS

The Regional Program for Sea Turtle Research and Conservation in Argentina (PRICTMA) was created in 2003.
This regional program established a by-catch and stranding monitoring network along 3,000 km of Argentinean
coastline (Buenos Aires, Rio Negro and Chubut province), building on the expertise of local sea turtle work groups.
Monitoring is conducted by means of beach surveys and a collaborative effort between researchers and fishermen.
Data collected since 1997 shows that juvenile green turtles (Chelonia mydas) have been found stranded (total
reported n=46, 32.6% of these from interviews) along the coast from Gualeguaychu (33° 01'S; 58° 31'W) to Puerto
Piramides (42° 35'S; 64° 17'W). Incidental captures of C. mydas (total reported n=108, 18.8% of these by interviews)
were concentrated in Buenos Aires province, from Quilmes (34° 43'S; 58° 15'W) to Ingeniero White (38°47'S;
62°16'W). Although, some captures (n=3) have been recorded in San Antonio Oeste (40° 45'S; 64° 56'W). Gillnets
and shrimp nets were the most frequent fishing gear involved, although bottom trawl nets and pole and line were
also a problem for this species. Subadult loggerhead turtles (Caretta caretta) have been found stranded (total
reported n=48, 33.3% of these from interviews) from Buenos Aires city (34° 38'S; 58° 28'W) to San Antonio Oeste.
Incidental captures of C. caretta (total n=38, 57.9% reported in interviews) were concentrated in Buenos Aires
province, from Quilmes to Villa del Mar (50° 18'S; 72° 47'W). Gillnets were the most frequent fishing gear involved
in by-catch although bottom trawl nets were also seen to interact with this species. Subadult and adult leatherback
turtles (Dermochelys coriacea) were found stranded (total n=42, 26.2% of these by interviews) from Quilmes to
Monte Hermoso (38° 59'S; 61° 18'W). Incidental captures of D. coriacea (total n=31, 48.4% reported in interviews)
were concentrated in Buenos Aires province, from San Clemente del Tuyu (36° 22'S; 56° 44'W) to Monte Hermoso.
Ingestion of marine debris has been documented for C. mydas from Buenos Aires city (34° 38'S; 58° 28'W) to
Necochea (38°32'S; 58°45'W). Pieces of plastic, plastic bags, polystyrene, fishing lines and cables have been found
in turtle’s digestive tract. From December 2004 to April 2005, 37 C. mydas (mean = 38.31 c¢m, range = 33-56 cm
LMC) recovered from gillnet by-catch in southern Samborombdn Bay were necropsied. Ninety seven percent (n=31)
of the digestive tracts analyzed had some kind of marine debris. Furthermore, 70% (n=7) of the turtles rehabilitated
in rescue centers since 2000 have shed plastic debris while in captivity. To date, only one animal in rehabilitation
has died due to intestinal obstruction by plastics pieces. This study presents a regional overview of the situation of
sea turtles in Argentinean waters, and highlights incidental capture and marine debris ingestion as the most
conspicuous conservation issues. Further exhaustive monitoring is needed to assess the mortality rate for these
species due to by-catch in different types of fishing gear. Moreover, establishing the cause of death of stranded
animals is pressing in order to evaluate the contribution of marine debris ingestion to sea turtle mortality.
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ESTABLISHING A SEA TURTLE TAGGING AND CONSERVATION PROGRAM IN
GHANA

Phil Allman® and A. K. Armah?®

! Florida Gulf Coast University, Fort Myers, Florida, USA
2 University of Ghana, Legon, Ghana

Earlier reports indicate that Ghana may be home to six of the world’s endangered sea turtle species, but
unfortunately very little is known about their current status and threats. In August 2006 we initiated the first sea
turtle tagging program in Ghana with the goal of generating consistent and long-term data on the distribution of sea
turtles in West Africa. During our first year of monitoring, we documented 481 leatherback nests and 103 olive
ridley nests along 7 kilometers of beach near Ada Foah. We tagged 141 nesting individuals and had only four
recaptures. We observed nesting females of each species in August, and this nesting continued through the end of
March of the following year. The peak nesting season was from December through February for leatherbacks. Olive
ridleys tended did not show any real peak in nesting activity, but was consistently nesting from August to March.
The small number of recaptures during this first year may indicate the nesting females are nesting in multiple
locations along the beach. Further tagging data will likely reveal the nesting patterns along the coast of Ghana.
Dogs, pigs, and beach erosion are the three biggest threats to the eggs and hatchlings. Egg poaching did not occur on
this stretch of beach and only a small number of adults were harvested from the nesting beach. The Adali people of
this region typically do not eat sea turtles due to a traditional story that describes a sea turtle rescuing lost fishermen.
Intense fishing along the coast of Ghana results in a large number of dead sea turtles each year. Fishermen, including
the Adali people, sell the captured turtles to pay for the damage to their fishing nets caused by the sea turtles. Many
successful conservation projects in Ghana have blended traditional beliefs with education programs and ecotourism.
We believe a successful sea turtle conservation program in Ghana will require the merging of traditional beliefs,
education, research, and ecotourism.

ROLE OF THE GUAYMI INDIGENOUS COMMUNITY IN THE CONSERVATION OF
MARINE TURTLES IN CANA BLANCA, COSTA RICA

Stephanny Arroyo-Arce, Alec Hutchinson, and Randall Arauz
Programa Restauracion de Tortugas Marinas (PRETOMA), Tibas, San José, Costa Rica

Cafia Blanca, Costa Rica lies approximately 7 km south of PRETOMA's sea turtle nesting beach project in Punta
Banco on the southern Pacific coast of Costa Rica. In order to reach Cana Blanca and the Guaymi indigenous
community, it is necessary to traverse the 7 km of beach from Punta Banco on foot or horseback, which is only
possible during the low tide. The Guaymi live simply, relying on subsistence farming and hunting in the Conte-
Burica Indigenous Territory, and have been known to previously collect marine turtle products (typically eggs and
meat) for consumption and sale. This, however, is not an integral part of their culture and is typically done out of
necessity due to lack of employment and other alternative sources of income. Little is known about the quantity of
sea turtle nesting in Cafa Blanca, but it is suspected to be at least equal to, if not greater than, that of Punta Banco.
PRETOMA previously worked with the Guaymi from 1998-2000, but nesting numbers can only be considered a
minimum due to inconsistent monitoring effort from local community patrollers. In 2007, however, the community
contacted PRETOMA expressing an interest in beginning a fully-functional sea turtle monitoring and conservation
project. Based on the results of a pilot project during the 2007 nesting season, PRETOMA will investigate the
possibility of bringing volunteers from its Participant Program during subsequent seasons to provide additional
economic incentives to the indigenous community in hopes of mitigating the poaching of sea turtles in the region.
During this pilot project, PRETOMA staff worked with interested members of the community to train them in
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monitoring and conservation techniques according to PRETOMA nesting beach project protocols, and supplied
them with necessary equipment (field data notebooks, backpacks, flipper tags, and Spanish-language training
materials). Sea turtle nesting data gathered during pilot project and recommendations for continuing conservation
efforts in Caia Blanca are presented.

LOGGERHEAD NEST INCUBATION TEMPERATURES IN HATCHERY NESTS VS.
IN SITUNESTS ON CAPE ISLAND, SOUTH CAROLINA

Melissa Bimbi' and Sarah Dawsey?

"'U.S. Fish and Wildlife Service, Charleston Ecological Services Office, Charleston, South Carolina, USA
2 U.S. Fish and Wildlife Service, Cape Romain National Wildlife Refuge, Awendaw, South Carolina, USA

Cape Island is the northernmost barrier island of the 64,000-acre Cape Romain National Wildlife Refuge located in
Charleston County, South Carolina. Historically, Cape Island has received the highest density loggerhead sea turtle
nesting in the northern sub-population geographic nesting area which extends from Amelia Island, Florida through
Virginia. Management activities are carried out by the U.S. Fish and Wildlife Service and include predator
management, nesting surveys, and nest protection and relocation. Since the inception of the nest protection project,
hatcheries have been used for relocated nests to prevent loss from erosion or severe tidal inundation as well as
predation by raccoons. The program currently uses only self-releasing hatcheries located 5 to 20 yards above the
high tide line. Starting in 1997, cages made of 2 x 4 inch welded wire have also been used to protect individual nests
from predation. Since 1997, the use of cages has increased and the number of nests placed in hatcheries has
decreased in response to concerns of temperature alterations adversely affecting the nests. Due to the large number
of nests laid on Cape Island and the significant annual loss of suitable nesting areas, hatcheries are still being used as
a necessity. This study compares the temperature in the approximate center of the in situ nests to the temperature in
the center of hatchery nests. MicroDAQTM LogTag temperature data loggers with a +0.1°C resolution set to record
data every half hour were used to measure nest temperatures. Data loggers were placed into every other in situ nest
(n=80) during the same time period as nests were being relocated into the hatcheries (n=56). Sixty eggs, 50% of the
average clutch size, were removed from the in situ nests and a data logger was placed upright in the center of the
nest with the sensor facing north. The distance from the bottom of the data logger to the surface of the sand was
measured in centimeters. Eggs were placed back in the nest around the egg chamber, the nest was re-covered,
marked, and caged. All hatchery nests were dug out with post hole diggers to a depth of 55 cm and then bowled out
to create an egg chamber. Half of the clutch was placed in the nest, a data logger was placed upright in the center of
the nest with the sensor facing north, and the remaining eggs were placed around the data logger and covered. All
mean incubation temperatures in the approximate center of the clutch during the middle third of incubation exceeded
29°C and 89.7% of in situ nests and 81.5% of hatchery nests > 30.45°C. The incubation temperatures were
significantly lower in hatchery nests than in situ nests and the mean incubation duration was significantly longer in
hatchery nests than in situ nests.
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MANAGEMENT OF HATCHLING MISORIENTATION ON URBAN BEACHES OF
BROWARD COUNTY, FLORIDA: EFFECTS OF LIGHTING ORDINANCES AND THE
LEARNING CURVE

Michele Blackburn?, Curtis Burney', and Lou Fisher?

"'Nova Southeastern University Oceanographic Center, Dania Beach, Florida, USA
2 Broward County Environmental Protection Department, Plantation, Florida, USA

Prior to the 2006 nesting season, a comprehensive nest relocation program in Broward County, FL was used as a
management strategy to protect sea turtle hatchlings from the disorienting effects of artificial lighting. Twenty-five
years of nesting data suggest that conservation by means of nest relocation resulted in reduced nest productivity. The
resultant loss in the number of hatchlings reaching the water compared to those nests left in situ prompted the
Florida Fish and Wildlife Conservation Commission to alter permit conditions to exclude the use of hatcheries as a
management option beginning in 2006. The designation of much larger areas considered dark enough to receive
relocated nests and to leave nests in situ meant fewer nests were relocated and relocated nests were moved shorter
distances. As more nests were left in situ during the 2006 and 2007 nesting seasons, the importance of light
management increased throughout the County. We compared the estimated total numbers of disoriented hatchlings
and the numbers of disoriented hatchlings that were unaccounted for (presumed dead) in 2006 with 2007. Since
disorientation data for 2007 is only available up to September 8, 2007, the time of this writing, data after September
8 for the 2006 nesting season was not included in the following comparisons. Evaluation of 2006 disorientation
reports suggested that between 14,461 and 16,897 hatchlings disoriented throughout the County. While the number
of disorientation events decreased in 2007, the total number of disoriented hatchlings increased by about one
percent, and ranged from 14,547 to 16,987. However, the estimated numbers of disoriented turtles reaching the
water in 2007 was from 1,718 to 2,159 greater than in 2006. Concurrently, it is estimated that this resulted in a
decrease in the number of missing hatchlings in 2007, between 1,632 and 2,069 compared to 2006. County wide, the
incidence of disoriented hatchlings found dead on the road decreased by 68%. Reports in 2006 from the highly
urbanized municipalities including the Fort Lauderdale strip, where half of the nests were caged, indicated that the
number of disoriented hatchlings ranged between 1,501 and 1,621 while 2007 data show that half as many
hatchlings (between 672 and 722) disoriented. Furthermore, evaluation of incidents occurring in areas of Lauderdale
by the Sea in 2007 indicate that the minimum and maximum estimates of total disoriented hatchlings that reached
the water increased by 755 to 910, representing increases of 65% and 54% from 2006, respectively. Therefore,
minimum and maximum estimates of the number of missing, disoriented hatchlings decreased from 2006 to 2007 by
38% and 43%, respectively. Reductions in the number of lost disoriented hatchlings documented in 2007 may be
attributed to the combined efforts of the enforcement of coastal lighting ordinances and the application of experience
gained from the previous nesting season. With the knowledge gained from 2006, surveyors were able to avoid
placement of relocated nests in areas known to have recurring lighting problems.
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RESTORATION ECOLOGY OF MARINE TURTLES AT THE ARCHIE CARR
NATIONAL WILDLIFE REFUGE, FLORIDA, USA: LOGGERHEAD (CARETTA
CARETTA) AND GREEN TURTLE (CHELONIA MYDAS) RESPONSES TO
ENGINEERED DUNES*

Kelly M. Borrowman* and Llewellyn M. Ehrhart"?

! University of Central Florida, Orlando, Florida, USA
? Hubbs-Sea World Research Institute, Orlando, Florida, USA

The Archie Carr National Wildlife Refuge (ACNWR) is a stretch of beach located in South Brevard County,
Florida, USA. Globally significant nesting for loggerheads and green turtles occurs on this 21 kilometer stretch of
beach, with 9,018 loggerhead nests and 1,382 green turtle nests laid in 2006. Since its establishment in 1990,
armoring (sea walls, groins, and rock revetments) has been prohibited, resulting in a "natural" beach for nesting
marine turtles. In 2004 two major hurricanes made landfall just south of the refuge and eroded the natural dune face
throughout much of the South Brevard coast. To resolve this issue, engineered dunes were created prior to the 2005
nesting season to stabilize the dunes. Sand from inland mines was evaluated by county and state officials, and after
meeting physical attributes specifications, was used to create an artificial or engineered dune in front of properties
with structures (i.e. single-family homes, condominiums, businesses). Properties without structures did not receive
an engineered dune and therefore remained "natural". The 2005 nesting season ended with significantly lower
nesting success rates (number of nests over the total number of crawls) in the engineered dune areas compared to the
long-term average. Nesting success rates in the natural areas remained near the long-term average. The loggerhead
nesting success rate fell significantly and green turtle nesting success decreased at an even greater rate in response to
the 2005 beach template. However, hatching success rates (the average number of hatched eggs over the total
number of eggs per clutch) were not significantly different relative to the long-term average. After the 2005 nesting
season, several tropical storms damaged portions of the newly constructed dunes and prior to the 2006 nesting
season, the engineered dunes were reconstructed. However, a new template was implemented to create a more
gradual slope (4:1) compared to the steep slope (2-3:1) of the 2005 dunes. Loggerheads responded with a
significantly higher nesting success rate in 2006. Green turtle nesting success also rose significantly, returning to a
rate within the long-term range. Similar to the previous year, the 2006 hatching success rates were not significantly
different relative to the long-term average. These results indicate that the slope of the engineered dunes affects the
behavior of nesting females, with the more gradual slope of 2006 producing higher nesting success rates. It also
appears that when suitable substrate is used to create engineered dunes, hatching success rates are not affected.
Acknowledgements: The author would like to thank the Sea Turtle Symposium for awarding me the Travel Grant
and the following donors for their generosity: Project GLOBAL, Disney Animal Kingdom, Western Pacific
Regional Fisheries Management Council, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife Service
(Marine Turtle Conservation Fund), David and Lucille Packard Foundation, the Sandler Family Foundation, Carlos
Peralta Quintero and Robert N. Allen, Jr.
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ASSESSMENT OF BEACH COMPACTION AND ASSOCIATED EFFECTS ON
LOGGERHEAD SEA TURTLE (CARETTA CARETTA) NESTING ON NATURAL AND
NOURISHED BEACHES IN NORTHWEST FLORIDA

Lori A. Brinn', Raymond R. Carthy', and Lorna Patrick?

! University of Florida, Gainesville, Florida, USA
2 U.S. Fish and Wildlife Service, Panama City, Florida, USA

Beach nourishment is increasing in scope and execution as a response to coastal erosion in Florida. However, if
nourished sand has different properties than natural sand, then the beach ecosystem may be altered. Regulatory
agencies maintain sand specifications for nourishment projects to monitor quality of fill materials. The reproductive
effort of nesting sea turtles requires a suitable incubation environment: the effects of substandard fill material may
be immediate (false crawl) or sublethal (poor incubation environment). Our objective was to determine if the
physical properties of sand on post-nourishment beaches differed from natural beach sand, and whether any
differences observed appeared to affect nesting loggerhead (Caretta caretta) sea turtles. Compaction, bulk density,
water content, color (chroma and value), and grain size distribution were analyzed on seven pairs of nourished
beaches and natural beaches along the Florida Panhandle in summer 2006. We hypothesized that any differences in
these physical properties on nourished versus natural beaches could affect loggerhead sea turtle nesting success.
While compaction measurements are often the primary method of evaluating beaches post-nourishment, measuring
shear resistance may provide a more complete picture of a sea turtle's perception of the beach during nest chamber
excavation. In summer 2007, shear resistance measurements were taken alongside compaction readings, using a
digital torque wrench attached to a magnified shear vane that was rotated over a 90 degree angle. Data on
loggerhead sea turtle nesting (nesting and hatching success) on the study beaches was obtained from the Florida
Marine Research Institute and examined for patterns that could be related to sand quality and nourishment status.
Information from this study will be used to formulate recommendations in support of resource management
practices in northwest Florida. Acknowledgements: We would like to thank the U.S. Fish and Wildlife Service and
the donors and representatives of the 2008 International Sea Turtle Symposium for their financial support.

AN ANALYSIS OF UTLIZING THE LEATHERBACK'S (DERMOCHELYS CORIACEA)
PINEAL SPOT FOR PHOTO-IDENTIFICATION

Danielle Buonatony* and Scott Eckert?

! Duke University Marine Lab, Beaufort, North Carolina, USA
2 WIDECAST, Beaufort, North Carolina, USA

The ability to individually identify sea turtles in the field has been the most valuable tools in advancing our
understanding of these animals. Marked or identified turtles allow for the measurement of a wide variety of
biological and population variables (e.g. reproductive output, longevity, and survival rates). However, traditional
marking methods which utilize flipper tags are imperfect due to their short retention durations. While having
substantially better retention rates, the high cost of Passive Integrated Transponder Tags and the specialized
equipment necessary to detect them, prompted us to reinvestigate the feasibility of using photo-identification
methods to recognize individual leatherbacks. Pioneering studies of pink spot photo-identification by McDonald and
Dutton showed that the pineal spot of the leatherback is distinct enough to be used as a means of identification.
These early studies also found that variation of the pink spot’s appearance remains low over many years, and thus
the pink spot can provide a unique identifier over the long term. However, several limitations associated with this
initial study have constrained the expansion of photo-identification as a commonly accepted tool by leatherback
researchers. Foremost was the limited sample size available for analysis. The research site at Sandy Point NWR, St.
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Croix offers 2.4 km of beach for nesting activities, but hosts a relatively small population (220 individuals over the
1986 - 1995 time frame of the McDonald and Dutton study). With a limited choice of possible candidates it was
recognized that the potential variation of pink spot form within this population was restricted. Whether the pink spot
would remain a unique identifier at larger sample sizes or within larger populations was unknown. Another
limitation of the McDonald and Dutton study was the lack of quantitative methods to evaluate the pink spot form.
Most pink spots were characterized manually. In other words, a single investigator would visually determine
whether two pink spot photos were identical. While valid for small sample sizes, and as noted by the authors, when
combined with other identifying characteristics, it would be more useful if the identification of an individual pink
spot could be made with quantitative characteristics. This would also allow for the automation of identification of
individual turtles. This project, sought to test whether individual turtles could be recognized by their pink spot when
a large sample (400) was drawn from a very large nesting population (approx. 3,000 nesting annually). It also sought
to determine whether the identification could be automated using photo-identification methods that were unavailable
to McDonald and Dutton and standardized data gathering techniques. Trinidad offered the ideal research location for
this study as it supports more than 80% of the total leatherbacks nesting in the insular Caribbean Sea, with an
estimated 6,000 turtles nesting annually (Fournillier and Eckert, 1999, Eckert, 2006). Matura Beach, in particular,
was optimal because it hosts over 150 turtles per night and has an annual nesting population of about 3,000
individuals. Our presentation will summarize our findings of this study, which was conducted over the 2007 nesting
season at Matura Beach.

SEA AND SEA TURTLES OF PRAIA BAIXO AND ACHADA BALEIA (SANTIAGO IS-
LAND - CAPE VERDE) HOUSE PRESENTATION

Nuno de Santos-Loureiro
Universidade do Algarve, Faro, Portugal

The archipelago of Cape Verde is recognized as one of the most important world locations for Caretta caretta (Cc)
nesting. However, in Santiago, the biggest and more populated island, tradition of sea turtle captures remain very
embedded in the mind and behavior of the population. In May 2007 we started with a pilot initiative to contribute to
the integrated management of cape-verdian sea turtles. Two littoral small villages, Praia Baixo and Achada Baleia
(Sao Domingos county), with its black sandy beaches, were selected to study basic reproduction of Cc, as well as
several issues of human interactions with sea turtles. Meanwhile, contributions to governmental authorities, mainly
in the domain of basic and secondary education, were ensured, as we found a very insufficient general knowledge
about the Cc importance, ecology, risk of extinction, and potential for eco-tourism and new employment
opportunities. During 2008, the initiative is being hardly reinforced. The Casa do Mar e das Tartarugas Marinhas de
Praia Baixo e Achada Baleia (Sea and Sea Turtles of Praia Baixo and Achada Baleia House), an environmental
education center, will spring up in April, after the restoration of an old basic school building. The beaches of Praia
Baixo and Achada Baleia will be converted on Live Labs, supporting different levels of environmental education
and research programs, always related to sea turtles. We will try to achieve five different goals with the Sea Turtles
House and the Live Labs: i. To increase general knowledge about sea turtles importance and ecology; local
population, cape-verdian population and tourists will be very welcomed. ii. To encourage positive interactions
between Cc and people: “Sea turtles are friends, not food!” and “We want our sea turtle friends alive!” are the
slogans for the 2008 campaigns. iii. To provide an adequate place for information and training, specially tailored to
specific groups, as basic and secondary teachers, and authority agents. iv. To offer a reception desk for turtle
watching, and to catalyze other modalities of active and eco-tourism related with the littoral and the sea. v. To create
a field basis for sea turtle research programs. Also, the initiative will promote, around the country, several thematic
workshops for basic and secondary teachers, in cooperation with cape-verdian governmental authorities. We will try
to contact every environmental sciences teacher, offering detailed information and a thematic pack (a booklet, a
DVD, a t-shirt and some stickers, as well as an annual free-pass to the Sea Turtle House). Consequently, we will try
to optimize all the possible synergies that can arise from simultaneous local and national programs and activities,
even if we face financial limitations. We hope that after two or three years of activities of this initiative, our
contribution to the conservation and integrated management of sea turtles will be truly effective and successful.
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WORKING TOGETHER FOR SEA COUNTRY MANAGEMENT OF THE GREAT
BARRIER REEF*

Kirstin Dobbs, Chicka Turner, John Tapim, Leon Jackson, Gail Barry, and Melissa Sweeney
Great Barrier Reef Marine Park Authority

Aboriginal and Torres Strait Islander people are the Traditional Owners of the Great Barrier Reef region. For over
60,000 years, their traditional connections have been part of a unique living maritime culture, and today their
traditional customs and spiritual lore continue to be practiced in their use of sea country and natural resources. Sea
country refers to areas of sea that Aboriginal and/or Torres Strait Islander groups are traditionally affiliated with.
Thousands of years before Captain Cook struck a reef near Cooktown, Aboriginal and Torres Strait Islanders used
the reef, islands and adjacent mainland to fish, hunt and gather. Social and cultural practices associated with the
Great Barrier Reef demonstrate long-standing, complex and intertwining connections with people and sea country.
The Great Barrier Reef Marine Park Authority and Traditional Owner groups along the Great Barrier Reef are
working together to establish cooperative arrangements for sea country management. Traditional Use of Marine
Resource Agreements (TUMRAGS) are being developed by Traditional Owner groups to describe formal management
arrangements for a range of traditional use of marine resources activities within their sea country. Traditional use of
marine resources is the undertaking of activities as part of Aboriginal and Torres Strait Islander people's customs or
traditions, for the purposes of satisfying personal, domestic or communal needs and may include: fishing, collecting
(for example, shellfish), hunting, and looking after cultural and heritage sites. Many Aboriginal and Torres Strait
Islanders undertake traditional use of marine resources activities to educate younger generations about traditional
and cultural rules, protocols and for activities in sea country; practice their 'living maritime culture'; and provide
traditional food for families. TUMRASs describe how Traditional Owner groups work with government to manage
traditional use activities in sea country. A TUMRA may describe for example, how Traditional Owner groups wish
to manage or place limits on their take of turtle and dugong; their role in compliance; and in monitoring the
condition of plants, and animals, and human activities in the Great Barrier Reef Marine Park. The TUMRA
implementation plan may describe ways to educate the public about traditional connections to sea country, and to
educate other Traditional Owner groups about the conditions of their TUMRA and management arrangements for
sea country. A case study of sustainable harvest of marine turtles will be used to highlight this cooperative
management approach within the Great Barrier Reef.

SEA TURTLE CONSERVATION AND COMMUNITY MANAGEMENT IN BENIN
Joséa Dossou-Bodjrenou, Patrice Sagbo, and Fai Chabi-Yaoure

Musée Nature Tropicale — ONG, Akpakpa, Cotonou — Rép. of Bénin (West Africa)

The Republic of Benin is a coastal country of West Africa. It is bordered in the south by the Gulf of Guinea. Its
width is of 125 km in the south and 350 km in north. The Republic of Benin extends on 750 km from the south to
the north. Its surface is 114,763 sq. km. It is located between longitudes 0°40’E and 3°50’E and the latitudes 6°10°N
and 12°30°N. The population was estimated in 1995 at 6.5 million inhabitants with a density of 45.9 inhabitants per
sq. km. The rate of increase in the population was 3.2% in 1994. The Republic of Benin is located in a zone where a
balance between the influence of the wet mode of monsoon and the dry harmattan is carried out. Four species of sea
turtles are known on the Benin Republic Atlantic coast. In order of their importance, we have Lepidochelys olivacea
(Olive ridley) and Dermochelys coriacea (Leatherback) whose nesting were confirmed; Chelonia mydas (Green
turtle) and Eretmochelys imbricata (Hawskbill) are often fished - Dossou-Bodjrenou et al. (1999), Formia (2000),
Fretey (2001). Most of the main threats on sea turtles in the West African region were recorded in various degrees

78



28" ISTS Symposium on Sea Turtle Biology and Conservation, Loreto, BCS, México

on the coast of Benin. Poaching by humans remains the most worrying. Some actions have been undertaken since
1999 following Abidjan Memorandum of understanding concerning conservation measures for marine turtles of the
Atlantic coast of Africa. Nowadays, the development of a participative Action Plan that put an accent on the
responsibility of local communities and the support to generating income alternative activities was very determinant.
The communities are still waiting and the sea turtles continue to be killed in some part of the beach. The new
strategy is to enforce the regulations with the collaboration of local authorities to give more chance to sea turtles and
other migratory species. With the support of GEF/UNDP, The Netherlands Committee of I[UCN, The European
Union of Aquarium Curators and New York Aquarium, Nature Tropicale has just started the implementation of a
new project of conservation of sea turtles in Benin. The originality of this project is to strengthen the capacity of all
the stakeholders concerned by sea turtle conservation in order to get their cooperation to implement the MoU on sea
turtles in Africa. These stakeholders are local communities, administrative authorities; traditional chiefs, Eco-guards
and members of the Gold Coast Sea Turtles Conservation Network (GoSTCON). They have to commit themselves
in sea turtles conservation action.

ACTIVITIES OF THE TURTLE AWARENESS AND PROTECTION STUDIES (TAPS)
PROGRAM ON ROATAN, HONDURAS

Stephen G. Dunbar?, Joe Breman?, and Larry Stevenson®

! Department of Earth and Biological Sciences, Loma Linda University, Loma Linda, CA,USA
? Geograpgical Information Systems, Akimeka, Maui, HI
* Turtle Awareness and Protection Studies (TAPS), Oak Ridge, Roatan, Honduras

Sea turtles of the Caribbean are highly threatened. Turtle population decline in the region can be attributed to habitat
degradation from coastal development, increasing marine pollution, removal of eggs and females from nesting
beaches, and the capture of juveniles from foraging areas for human consumption. In Honduras, turtle populations
are compromised by these and other wide-spread factors, yet levels of awareness regarding the plight and status of
sea turtles among locals, visitors, researchers and the conservation community are surprisingly low. This, in part,
may stem from a lack of published research coming from Honduras. The island of Roatan is one area of the country
that especially facilitates initial opportunities for research, as well as engaging local communities and visitors in
awareness of sea turtles in the waters of the Bay Islands. For this reason, we have initiated a series of local research
and outreach efforts under the Protective Turtle Ecology Center for Training, Outreach and Research, Inc.
(ProTECTOR). These initial efforts have been organized as the Turtle Awareness and Protection Studies (TAPS)
program based on Roatan in the Bay Islands of Honduras. With cooperation from the local community of Oak
Ridge, the Reef House Resort and Programa de Manejo Ambiental de las Islas de La Bahia (PMAIB), the TAPS
program commenced in February, 2006 with the study of 24 ‘reclaimed’ sea turtles, of which 83% were juvenile
hawksbill turtles, (Eretmochelys imbricata), and 17% were juvenile green turtles, (Chelonia mydas). Since
commencement of the program, 58 turtles have been monitored for health and growth. Detailed measurements are
among the data collected and stored in the TAPS Geographical Information System (GIS). The GIS designed to
support the TAPS projects is focused on the use of maps and globes to represent locations of turtles and track their
migrations. It will also have the ability to compare location information with environmental parameters, such as sea
surface temperature and current direction. Juvenile turtles are likely to stay 'local' for many years, with home ranges
along the coasts of Roatan. Loma Linda University graduate student, Melissa Berube is currently tracking six
juvenile hawksbills fitted with radio transmitters. The Turtle Adoption Program, established in June of 2006, helps
to facilitate and build on turtle awareness efforts and provides a sustainable form of outreach beyond the immediate
community. This program offers opportunities for individuals to contribute to the TAPS research efforts in
Honduras, affording one source of financial support that supplements national and international grant funding.
Projects under development include mapping nesting beaches of Honduras, a long-term nesting beach monitoring
program, long-term female tagging, satellite telemetry, determination of growth rates for wild-caught juveniles, and
mapping historical versus current distributions. A top priority of the TAPS program is to provide scientific data that
is currently lacking from an area where sea turtle research and conservation have not previously been national or
international priorities.
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DIGITIZING WATS: A UNIQUE BASELINE FOR CURRENT CONSERVATION
EFFORTS IN THE WESTERN ATLANTIC REGION

Karen L. Eckert"? and Ronald A. Bjorkland*

' WIDECAST
? Duke University

With the stated objective of serving "as a starting point for the identification of critical areas where it will be
necessary to concentrate all efforts in the future", the first Western Atlantic Turtle Symposium convened in Costa
Rica (17-22 July 1983) and the second Western Atlantic Turtle Symposium followed in Puerto Rico four years later
(12-16 October 1987). WATS 1 featured National Reports from 43 political jurisdictions; 36 presented at WATS II.
A quarter-century has passed, and the national reports, databases, survey results, invited presentations, panel
discussions, and recommendations of these historic meetings have been largely lost to science and to a new
generation of managers and conservationists. WIDECAST, in partnership with the U.S. National Marine Fisheries
Service, has undertaken to digitize these historical databases as they relate to international trade, bycatch, sea turtle
landings, exploitation attributed to foreign fishers, threats operative at that time, survey and population estimate
data, aerial habitat assessments, and the location of active nesting beaches and foraging grounds. Moreover, the
project will infuse new value to these datasets by using modern GIS tools to visually display nesting beaches,
foraging grounds, species present, landings, and other notations convertible to a geo-referenced format. The project
fills an important gap in Caribbean record-keeping, and ensures that data collected 25 years ago — associated with
surveys of habitats, retail markets, and fishers — is placed into the public record in a way that will maximize its
usefulness and help to ensure that whatever value these data might have in setting the "guidelines for future actions"
is not lost forever. On the 25th Anniversary (1983 - 2008) of WATS I, we would like the opportunity to share with
ISTS members progress made on this project, which we hope will inform current discussions of historical sea turtle
status and trend, as well as lend new impetus to the protection of critical habitat.

EVALUATION IN SITU NESTS OF OLIVE RIDLEY (LEPIDOCHELYS OLIVACEA) IN
PLAYA CEUTA, ELOTA, SINALOA, MEXICO, LIKE EFFECT OF THE HURRICANE
"LANE"

Fernando Enciso-Saracho®, Marco A. Barraza-Ortega’, Ingmar Sosa-Cornejo? Angélica M. Barraza-
Gonzélez®, and Ivan J. Guardado-Gonzélez®

! Facultad de Ciencias del Mar, UAS, Sinaloa, Mexico
? Escuela de Biologia, UAS, Sinaloa, Mexico
? Programa de Empleo Temporal, CONANP, Mexico

47 nests of olive ridley sea turtles (Lepidochelys olivacea) were analyzed “in situ” after they were deposited few
days after hurricane "Lane" impacted directly on Ceuta Beach on September 16th, 2006. Nests were discovered and
thanks to that, hatching success and natural predation (mortality rate) was estimated. I carried out an analysis of
most of the nests, data obtained were: average number of eggs per nests (84.79). Hatchling success (88.32%), which
represented 3,436 hatchling of 3,985 incubated eggs. Nevertheless, a certain number of hatchlings were depredated
by animals like coyotes (Cannis latrans) that appeared in 20 nests, the ghost crab (Ocypode occidentalis), whose
caves were found in 18 nests, great blue heron (Ardea herodias h.) in 2 and the raccoon (Procyon loctor) in one nest.
Undeveloped eggs were not more than 436 and the embryos found were clasified in stages: 165 in stage 0 (35.55%),
202 in stage [ (43.35%), 4 in stage II (0.92%) and 94 in stage III (20.18%). Average depth of nests was of 56.54 cm,
varying between 32 and 95 cm.
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EVALUATION OF LOGGERHEAD NESTING BEACH TEMPERATURES
THROUGHOUT THE SOUTHEASTERN UNITED STATES

Jennifer Estes', Thane Wibbels®, Tony Tucker?, Jeanette Wyneken®, Llewellyn Ehrhart*, Ray Carthy®, R.
Erik Martin® Robert Ernest®, Michael Bresette’, Chris Johnson®, Beverly Ball°, Jill Schmid™®, Jereme
Phillips*, Sarah Dawsey™?, Bruce Drye™, and Kennard Watson

! University of Alabama at Birmingham, Birmingham, AL, USA
2 Mote Marine Laboratory, Sarasota, FL, USA

® Florida Atlantic University, Boca Raton, FL, USA

4 University of Central Florida, Orlando, FL, USA

5 University of Florida, Gainesville, FL, USA

6 Ecological Associates, Stuart, FL, USA

" Quantum Resources, St. Lucie, FL, USA

8 Loggerhead Marinelife Center, Juno Beach, FL, USA

? Sanibel-Captiva, Conservation Foundation, Sanibel, FL, USA
10 Florida Fish and Wildlife Conservation Commission, Naples, FL, USA
"'U.S. Fish and Wildlife Service, AL, USA

12 U.S. Fish and Wildlife Service, SC, USA

3 ANERR, St. George Island, FL, USA

' St. Andrew Bay RMA, Panama City, FL, USA

One of the world’s largest populations of loggerhead sea turtles nests in the southeastern United States. The
loggerhead possesses temperature-dependent sex determination which has significant implication for the ecology
and conservation of this turtle. The current study represents a comprehensive and simultaneous comparison of
nesting beach temperatures throughout the range of major loggerhead nesting beaches in the southeastern U.S. As an
example of the beaches examined in this multi-year study, during the 2007 nesting season, 26 nesting beaches were
examined, ranging from South Carolina to Alabama, including 23 nesting beaches in Florida. The study also
included both renourished and natural beaches, as well as controlled experiments examining the thermal effects of
different sand types from renourished beaches. Beach temperatures were monitored with Hobo data loggers buried
at mid-nest depth (40 cm) in areas of each beach where the majority of nesting occurred. In general, beach
temperatures during the nesting seasons could vary depending on a variety of factors. Temperature variation was
examined relative to beach location, sand type, weather, and beach topography. The results indicate that some
beaches may be consistently warmer or cooler than others. The results also provide insight on the factors that
contribute to the thermal characteristics of each beach. This information will facilitate the identification of nesting
beaches which may be of particular management interest due to their thermal characteristics and sex ratio
production. This study is sponsored by the Florida Sea Turtle License Plate Grants Program.

SEE TURTLE BEST PRACTICES: A PRACTICAL GUIDE TO CONSERVATION
TOURISM

Elena M. Finkbeiner!, Brad Nahill?, and Wallace J. Nichols®

' Duke University, Durham, NC, USA
2 Ocean Conservancy, Beaverton, OR, USA
* Ocean Conservancy, Santa Cruz, CA, USA

Conservation tourism is a complex, multi-faceted endeavor whose integral nature is based upon a mix of social,
economic, biological and conservation factors. To assure maximum benefits for all stakeholders involved, the goal
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of conservation tourism goes beyond simple educational benefits to participating tourists and minimizing the
tourism “footprint”. Conservation tourism promotes conservation, reduces visitor impacts and provides for
beneficially active socio-economic involvement of the local populations (Ceballos-Lascurin 1996). Often guidelines
or standards are not considered in the implementation of conservation tourism projects, and this creates substantial
room for subsequent environmental degradation and local socio-economic downfalls (Godfrey and Drif 2001). For
example, increased crowds in sensitive areas may lead to population changes in animals as seen in the Humboldt
penguin and Allen Cays rock iguana populations; garbage problems caused by over-visitation may diminish the
natural integrity of the project site as seen in Tortuguero, Costa Rica; and local stakeholders may lose resources and
suffer unemployment as seen in Ghana’s Kakum National Park (Jaffe 2006). To address these issues, SEE Turtle, a
pilot sea turtle conservation tourism project spearheaded by Ocean Conservancy, has developed a comprehensive list
of best practices for general and sea turtle specific conservation tourism. These best practice guidelines will aid
outfitters, tour guides and tourists in pursuing a sustainable practice of conservation tourism by minimizing sea turtle
disturbances in natural habitats, preserving the integrity of each ecotourism site, assuring maximum education of the
visitors, and enabling local participation and subsequent socio-economic improvements in the local community.

BASELINES, SLIDES, CLOCKS, AND THE ORIGINAL STATE OF MARINE
TURTLES*

Jack Frazier
Conservation and Research Center, National Zoological Park, Smithsonian Institution

There are powerful attractions for saving endangered animals, especially when they are charismatic flagship species
like marine turtles. Yet, if conservation is not guided by clear and defensible objectives, the plans and actions may
be driven by emotional reactions with little scientific justification, or even marketing ploys. One of the most
important issues to be resolved is the goal of a conservation project: a clear end result must be articulated in realistic
terms. Routinely such goals are framed as the recovery of populations to some desired level, and the concept of
“baseline” is regularly used as a means to estimate population levels that occurred before undesired anthropogenic
impacts caused population declines. Pauly’s thesis of the “sliding baseline syndrome” clearly illustrates this
approach, with the desired population level occurring before the “slide” to present, degenerated conditions. Implicit
— and fundamental — to this paradigm are the assumptions not only that former baselines represent meaningful goals
for conservation, but also that they were stable. Yet, this last assumption ignores the fact that both environments and
populations are dynamic and in constant change. Hence, the selection of a baseline value depends on an arbitrary
decision: how far back in time to digress in search of the “primary baseline,” or in other words: when to start the
clock. In the case of marine turtles, there are equally defensible arguments for selecting different baselines, for
example, those which predate: human occupation of an area, or the arrival of a certain ethnic group, or the start of
European colonization, or the industrial revolution. Independent of whichever baseline is selected, it is no less
arbitrary than any other. As many archaeologists have explained: there is no original state of nature. Moreover, in
the case of animals with complex life cycles like marine turtles, certain conditions (e.g., pre-European contact) may
occur in certain parts of the geographic range, while different conditions (e.g., post-European contact) may occur in
other parts of the range — all for the same individual animals. In the same token, with the late-maturing, long-lived
characteristics of these reptiles, an individual can encounter certain conditions during one part of its life cycle, and
very different conditions during a later stage. These life history features complicate the characterization of
descriptive conditions that prevail during certain baseline conditions. Hence, constantly changing environments and
complex life histories complicate the objective selection of benchmark baselines as conservation goals. Because of
this, and other issues, despite claims of scientific objectivity, biological conservation is a socio-political activity; the
incentives and goals can never be entirely separated from emotional and commercial motivations.
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RENATURA: MARINE TURTLES CONSERVATION PROGRAM IN CONGO*
Alexandre Girard?, Nathalie Breheret?, Gaélle Bal?, and Karine N'Damité?

! Renatura France, Albens, France
? Renatura Congo, Pointe Noire, Congo

Since 2000, the Renatura association has developed a marine turtle conservation program in the Republic of Congo
(Congo-Brazzaville). Congolese beaches appear to be an important nesting site for both leatherback turtles
(Dermochelys coriacea) and olive ridley turtles (Lepidochelys olivacea). Three other species are present along the
Congolese shore: Chelonia mydas, Eretmochelys imbricata and Caretta caretta. The Renatura project now involves
eighteen Congolese salaries and is built around three axes of action: 1) daily surveys on three nesting sites, ten
kilometer-long each and weekly monitored of all the coast of Congo; 2) a program aimed to release marine turtles
accidentally caught in traditional fishing gear; 3) awareness campaigns in schools, market places, and fishermen
villages. The daily surveys consists in three patrols a day: two at night in order to observe marine turtles nesting.
Each turtle is tagged (Monel tag) and measured, laying eggs are counted; a third patrol early in the morning to note
down the new nests layed during the night, the nest destroyed by human or animal, and hatchlings. The daily patrols
have permitted to drastically reduce the rate of turtles killed during nesting and to model the shape of the nesting
season. Thanks to this model, an estimate of the number of nests layed on the entire Congolose coast monitored by
Renatura association can be given; to collect data during four successive nesting seasons, on the same sites with the
same methods and thus draft some global trends on the numbers of leatherback and olive ridley’s nesting. The
“releasing” program is based on agreements with fishermen. Renatura has negotiated with local traditional
authorities to obtain those marine turtles accidentally caught in fishing nets to release them later. When a turtle is
captured, the Renatura agents are phoned by fishermen to attest the release. In exchange, the Renatura association
takes on the cost of the wire to fix the net frequently damaged by the turtle. The sawing work is done by fishermen
themselves. This action takes into account the traditional structure of the Congolese society since the negotiations
were led by the local traditional chiefs. Thanks to this agreement, more than 2,500 captures have led to a release,
representing about 1,500 individuals saved from nets (since an individual is sometimes caught more than once). The
data of the “Releasing” program have permitted to demonstrate the presence of a growing/grazing area used mostly
by juvenile green turtles. Releasing data can also be used in a catch-recatch model to evaluate the number of marine
turtles evolving along the Congolese coast. This approach gives an estimate of 2,500 juvenile green turtles in the
Congolese shore water. Biometric criteria to appreciate the maturity of individuals have been established thanks to
biometric data collected both on the releasing program and the daily surveys. As for the awareness campaign,
several information campaigns take place throughout the year for inhabitants of Congo.

IS NEST RELOCATION WORTH PURSUING IN NORTH CAROLINA?
Matthew H. Godfrey' and Wendy M. Cluse?

''NC Wildlife Resources Commission, Beaufort, NC, USA
2 NC Wildlife Resources Commission, Morehead City, NC, USA

Sea turtle nests that are at risk during incubation can be relocated to safer areas, to increase hatching success.
Individual-based modeling exercises predict that modest increases in hatchling production may translate into
population growth (e.g. Mazaris et al. 2005, 2006). Recent field-based studies have reported increases in nesting
populations due in part to nest relocation activities (Dutton et al. 2005; Marcovaldi & Chaloupka 2007). However,
there remains the question of whether nest relocation itself always results in higher hatching success. We
investigated this question on Bogue Banks in North Carolina, a barrier island where loggerheads nest each summer.
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We compared overall hatching rates for six years when local sea turtle volunteers relocated sea turtle nests vs.
hatching rates for six years subsequently when no nests were relocated. Overall, hatching success per year varied,
although the mean hatching success for each six year period was not significantly different. This suggests that nest
relocation on this island may not be affecting population increase or decrease. However, there is evidence that some
relocation sites are warmer, and thus relocation could lead to changes of hatchling sex ratios.

HAS THE TIME COME FOR A U.S. SEA TURTLE PROTECTION ACT?
Elizabeth Griffin, Beth Lowell, Rachel Jakuba, and David Allison
Oceana, Washington D.C., USA

Sea turtle populations worldwide have plummeted over the last century due to human activities like egg harvesting,
unselective fishing, and habitat destruction. All six sea turtle species found in United States waters have been listed
on the Endangered Species Act as either threatened or endangered for nearly 30 years. This and several other laws
should provide protection for sea turtles in U.S. waters. Nevertheless, many sea turtle populations continue to
decline and none have recovered. Inadequate implementation and enforcement of existing laws has resulted in the
failure to protect sea turtles. Sea turtles pose a unique conservation challenge, as enumeration of their populations is
complicated, they reach sexual maturity at a late age, and they are highly migratory, crossing multiple regulatory
jurisdictions and facing threats in each one. Existing legislation that should protect sea turtles will be examined,
along with how, through implementation, it fails to accomplish the goal of sea turtle protection. New legislation that
addresses the challenges specific to sea turtles is necessary if the species are to recover. Effective sea turtle
legislation must include land and water protection zones, precautionary limits of sea turtle injury and death in
commercial fisheries, and measures to ensure enforcement of those limits. Without improved management and
active measures to promote their recovery these fascinating creatures that swam in the oceans at the time of the
dinosaurs will disappear.

UPDATE ON THE CONSERVATION STATUS OF THE HAWKSBILL TURTLE IN
THE YUCATAN PENINSULA (MEXICO)

Vicente Guzman?, Eduardo Cuevas?, Alberto Abreu-Grobois®, Pedro Garcia Alvarado?, Blanca Gonzalez-
Garza®, Robert van Dam*, and René Marquez-M®

" APFFLT/CONANP, Cd. Del Carmen, Campeche, MEXICO
2 PRONATURA PPY, Mérida, Yucatan, MEXICO

* ICMyL/UNAM, Mazatlan, Sinaloa, MEXICO

* Chelonia Inc., San Juan, PUERTO RICO

> CIT, Ensenada, B.C., MEXICO

As in other regions, abundance of hawksbills in the Yucatan Peninsula (Mexico) prior to commercial exploitation is
uncertain with scarce and anecdotic evidence in historical chronicles. They were considered abundant with tens or
hundreds of thousands of individuals apparently present. During commercial exploitation beginning in the late 40s
and into the 70s, official records indicate takes of 1,000/yr for the entire Peninsula, and between 100-300 breeding
females per season and high levels of the traditional egg harvest in Campeche. The collapse in the populations by
the early 70s had caused dramatic collapses provoking measures to end legal harvest, followed by extensive
conservation programs on nesting beaches from 1977 onwards. Signs of incipient recovery were observable in the
90s, reaching about 5,600 registered nests for the entire Peninsula in 1999, making the population the single largest
in the Atlantic basin and one of the three largest world wide. However, in spite of continuation of the beach
protection measures with a better than 90% habitat coverage, the population exhibited a continued and steep decline
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beginning in 2000. By 2004 the abundance levels fell to below 35% of the 99 maxima, recovered slightly in 2005-
2006, but have continued of fall in 2007. None of the remaining major rookeries in the Wider Caribbean have shown
any signs of declines. This and the satellite tracking of post-nesting hawksbills which demonstrate that breeders
remain within Mexican territorial waters suggest strongly that the most probable impacts for this decline must be
within Mexican habitats, most probably within marine habitats which have remained under studied and under
protected. The critical situation has prompted attention and urgent action by Mexican authorities locally and by the
Interamerican Convention for the Conservation and Protection of Marine Turtles (IAC) in order to identify causes
and information gaps. At the national level a multidisciplinary technical meeting will be held in November, 2007
with the intention of compiling all available information and evaluate possible causes for the population decline,
which will include the effects of incidental and clandestine take, from climate variations, pollution, natural
phenomena such as hurricanes on nesting beaches. The conclusions from this workshop will be included as the
major element for this presentation.

MIS/DISORIENTATION EVENTS FROM 2006 AND 2007 NESTING SEASONS IN
BROWARD COUNTY, FL USA

Kristine Halager®, Laura J. Wright?, Curtis M. Burney?, and Lou Fisher®

! Florida Atlantic University, Boca Raton, FL, USA
2 NOVA Southeastern University, Dania Beach, FL, USA
3 Environmental Protection Department, Plantation, FL, USA

Florida is a major rookery site for Atlantic loggerhead (Carretta carretta) and important nesting grounds for green
(Chelonia mydas) and leatherback (Dermochelys coriacea)sea turtles. South Florida is becoming a highly urbanized
area with increased coastal development (i.e. condominiums, businesses, and hotels). Artificial lighting from these
structures repels nesting females and impairs the natural cues used by hatchlings to orient to the sea, thereby
increasing mis- and- disorientation events of the sea turtles. Florida Fish & Wildlife Conservation Commission
(FWC) and Broward County Environmental Protection Department attempted to address this problem by relocating
nests to darker beaches. Unfortunately, this alternative enabled residents and commercial businesses to prolong
compliance to established lighting ordinances. In an attempt to have the lighting ordinances enforced, FWC recently
ordered that fewer nests be relocated in Broward County, FL. As a result, many hatchlings during the nesting
seasons of 2006 and 2007 were adversely affected by beach lighting and suffered high mortality due to exhaustion,
dehydration, and predation. Municipalities with established lighting ordinances and the level of enforcement have
identified areas in need of improvement and further enforcement. The effectiveness of existing ordinances has also
shown strengths and weaknesses within the legal system. In addition, areas without lighting ordinances have been
identified and proposed ordinances are currently being sought. The purpose of this project was to examine mis-and-
dis orientation events over the past two nesting seasons, where less nest relocation occurred, in order to ascertain
any significant differences. With this information, current lighting ordinances and proposed lighting ordinances can
be modified to ensure the greatest survival rate for sea turtles.

EFFECTS OF PROLONGED RETENTION OF OLIVE RIDLEY HATCHLINGS IN
GUATEMALA

Scott Handy and Sarah Lucas
ARCAS, Project Parlama, Guatemala City, Guatemala, Central America

Sea turtle conservation in Guatemala relies entirely on the use of hatcheries, as the egg removal rate from nesting
sites is known to be as high as 99.9%. Current laws do not prohibit the consumption and market of sea turtle eggs so
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there is an egg donation system in place. Eggs are donated by local egg collectors to any of the 18 to 25 hatcheries
along the 260km of Pacific coast. As many of these hatcheries are run with extremely low budgets, there are
minimal staff, lacking scientific knowledge and operating with relatively weak conservation practices.
Consequently, the release of hatchlings is based on poor scientific knowledge and many of the projects are only
releasing their hatchlings at 6am. During this long period of retention inside the hatchery, the hatchlings are running
around “in frenzy”. Studies with other species of sea turtles have demonstrated that the hatchlings are likely to be
loosing vital energy needed for terrain and marine dispersal. At various tourist villages, hatchlings are held until the
Saturday sunset “hatchling races”. Each morning the hatchlings are collected in the hatchery and retained in a dry
bucket or holding tank of water for up to 6 days before the weekly “big event”. Based on the results of previous
research with other species of sea turtles, their energy levels are likely to be depleting rapidly, even hatchling deaths
have been recorded due to their prolonged retention. The Saturday races attract many tourists to gather outside the
hatchery where the hatchlings are sold and raced to the finish line some 10 metres towards the shore and the winner
receives a free meal at a local restaurant. The hatchlings that were not purchased for the race are released at the
finish line after the race has ended. Besides the issue of energy loss, this extent of hatchling retention is likely to be
dramatically affecting their dispersal through altering their imprinting process and their vital navigation skills, which
they instinctively learn immediately following hatching. Due to increased tourism at several beach towns, hotels are
now replicating the races as a means of attracting more tourists and are claiming to be “eco friendly” by “helping the
sea turtles”. This research is therefore aimed at understanding the extent of the energy and speed loss with our local
population of olive ridleys. This study involves measuring the change in running speeds and weight loss of
hatchlings that are held back for varying periods of time. The data can then be used as a valuable tool to educate
other hatcheries and hotel owners on the extreme importance of quick hatchling release to better the hatchling’s
chances of survival. However, if the data is to be used to its full potential, it is essential that CONAP (the
Guatemalan Environment Protection Agency) authorises this study and recognises its importance. New regulations
can then be formulated, based on the data from this study, to ensure the optimum approach to conservation of the
local olive ridley population.

DEVELOPING AN APPROACH FOR ADAPTATION TO CLIMATE CHANGE IN THE
INSULAR CARIBBEAN: THE HAWKSBILL SEA TURTLE AS AN INDICATOR
SPECIES*

Lucy A. Hawkes and Carlos Drews

Future climate change may alter atmospheric circulation, potentially changing temperatures, weather cycles, wind
and ocean currents. Coastal species, such as sea turtles, that use shorelines and other coastal marine ecosystems
could therefore be greatly impacted. The World Wildlife Fund, through a grant from the MacArthur Foundation is
working to develop an approach for adaptation options for endangered marine turtle management to climate change.
In order to develop an approach, an initiative was formed: ACT (Adaptation to Climate change in the marine
Turtles), an international initiative with an open door policy