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PRESIDENT’S REPORT (abridged*)

33rd Annual Symposium on Sea Turtle Biology and Conservation
*“Connections”
2-8 February 2013, Baltimore, Maryland, USA

Raymond R. Carthy, President, ISTS

The 33rd Annual Symposium on Sea Turtle Biology and Conservation was held on February 2-8, 2013
in Baltimore, Maryland, USA. Baltimore is within the National Capital Region which is a hub for
important scientific research, policy and decision-making by the nation's government and many leading
conservation organizations. The pioneering 1st World Conference on Sea Turtle Conservation was held
in Washington, D.C., 26-30 November 1979, and having this year’s meeting in the National Capital
Region just over 33 years later provided an inspirational link through time and location.

“Connections* was the theme for the Baltimore Symposium, and our focus for the meeting was to
explore the biological and ecological linkages that sea turtles share with their environments, while also
examining and celebrating the connections that they impose on us as we try to learn about and conserve
them. The theme was evident in the attendance, the program, the special sessions and activities, and the
partnerships that made the meeting a success. There were 1016 registrants, representing 67 countries,
and an additional 130 local students and educators attended particular sessions. The program included
7 regional meetings, 5 workshops, 4 special sessions, and a Video Night. There were 144 oral
presentations and 248 posters- an additional 53 talks were given during a three-day Terrapin, Tortoise
and Freshwater Turtle Meeting preceding the main Symposium. Forty-three Vendors and Exhibitors,
including many that were new to the event, contributed to an engaging venue. The National Aquarium
in Baltimore was a key partner in hosting the Symposium, providing volunteer personnel and access to
their facilities, and the Virginia Aquarium and Marine Science Center were strong partners in our
education efforts.

The Symposium was held at the Baltimore Marriott Waterfront in Baltimore’s Inner Harbor. The venue
provided ample meeting and lodging space for the participants. The convenient facilities and the very
accommodating staff were conducive to both intellectual and social interactions.

Educational Outreach: Positive local impact has become a strong tradition in hosting ISTS Symposia.
In Baltimore we enjoyed proximity to Washington, D.C. and increased participation by government
agencies and NGOs, but the primary outreach effort was a multi-faceted educational program. In
cooperation with the Virginia Aquarium and Marine Science Center and the National Aquarium, a
Teachers and Educators Workshop was held on February 2". Twenty-five local teachers and five
Symposium participants learned techniques and received materials that will aid them in incorporating
marine science, sea turtles, and the Chesapeake Bay into their curricula. Local schools (St. Demetrius
Bilingual Day School, Poolesville H.S., South River High School, Furman Templeton Prep, Dr. Rayner
Browne Academy, and Friends Meeting School) participated in a “Threats to Sea Turtles” Art Contest
sponsored by ISTS, and the winning artwork was displayed at the Symposium. The opening session on
Tuesday was followed by an early highlight- the “Sea Turtles Revealed” plenary was attended by 80
students and teachers from Baltimore middle and high schools ( St. Demetrius Bilingual Day School,
Dr. Rayner Browne Academy, Western High School, and Augusta Fells Savage Institute of Visual
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Arts). The students engaged a panel of renowned sea turtle biologists and conservationists with a
question and answer session where the panel was surprised to find themselves not only answering the
usual “how big “ and “how old” queries, but pondering some of the same difficult ecological questions
that drive their own work. The students and teachers that attended the Symposium's morning session
had lunch with various biologists, graduate students and others in the sea turtle community as an
opportunity for more personal “connections” between participants and students. Their lunch was
followed by a trip to the National Aquarium. The “Sea Turtles Revealed” session and the “Sea Turtle
Success Story” sessions on Tuesday afternoon were made available as a live webcast to 250 web
sharepoints that were provided to schools, colleges, and universities.

ISTS Awards 2013: The 2013 ISTS Awards Committee was chaired by Sally Murphy and the
members were Kimberley Maison, Stephen Dunbar, Jim Spotila, Dean Bagley, Ana Barragan, Ray
Carthy, and Roldan Valverde. The Committee did an excellent job and presented this year’s meeting
with an incredible group of awardees. The ISTS Lifetime Achievement Award was presented to Jack
Woody for a career dedicated to sea turtle conservation, including establishment of the sea turtle
program in the U.S. Fish and Wildlife Service, focusing attention on critical sea turtle conservation
issues in Mexico and Central America, garnering international protection for Kemp’s and olive ridley
turtles, and advocacy for TEDs. Hoyt Peckham received the ISTS Champions Award for his tireless
work in tackling difficult and pressing conservation issues for North Pacific loggerhead sea turtles, and
communicating effectively with stakeholders at all levels. There were two recipients of the Ed Drane
Award for Volunteerism. Betsy Brabson was recognized as an outstanding volunteer Project Leader for
the South Carolina Department of Natural Resources and for her role as a catalyst in protecting nesting
beaches against invasive flora and fauna. Daniela Freggi was honored for her pioneering volunteer
work in sea turtle veterinary care in Italy and as a dedicated promoter of national and international
cooperation and skill exchange in the Mediterranean. The ISTS President’s Award was presented to
Marydele Donnelly for over twenty-five years of profound involvement in global sea turtle
conservation efforts, including successful support of the TED requirement for U.S. shrimpers, the
InterAmerican Convention for the Protection and Conservation of Sea Turtles, and the U.S. Marine
Turtle Conservation Act.

Archie Carr Student Awards: There were 50 oral presentations and 89 poster presentations submitted
by students for consideration in the Archie Carr Awards. The winner for Best Biology Poster was
Vanessa Bezy and Runners Up were Deasy Lontoh, Tomoko Hamabata, and Jake Lasala.Best
Conservation Poster went to Nicole Reintsma. The Best Biology Oral was won by J. Roger Brothers.
Nicole Mazouchova won the Best Biology Field-based Oral and Justin Perrault was Runner Up. The
Conservation Oral winner was Elizabeth Bevan, and Francesc Domenech and Monette Schwoerer
received Runners Up honors in Conservation Field-based Oral and Conservation Experimental Oral
respectively.

(* The full text of the 2013 President’s Report can be found in the Marine Turtle Newsletter.)
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Africa Regional Meeting
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RETOMALA (Latin American Meeting)

WIDECAST (Caribbean) Regional Meeting
Mediterranean Regional Meeting

Pacific Island Meeting

Terrapin, Tortoise & Freshwater Turtle Meeting
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Dive Behavior Workshop

Sea Turtle Medicine Workshop

NMFS Permit Workshop
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IUCN Marine Turtle Specialist Group
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Jeff Seminoff (past president 2011)
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Nature Conservation Egypt
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STUDENT AWARDS

There were 139 student presentations in the Archie Carr Prize Competition - 50 oral presentations and 89 posters.
Award amounts: Winners = US $300 each, Runners-up = US $150 each. Grand total for all student awards = US
$2400.

ORAL PRESENTATIONS
Winner- Biology Experimental: J. Roger Brothers, UNC-Chapel Hill, USA.
A mathematical model consistent with geomagnetic imprinting hypothesis of natal homing.

Winner- Biology Field-Based: Nicole Mazouchova, Temple University, USA.
Effects of granular incline angle on the locomotion of loggerhead sea turtle hatchlings in the field.

Runner Up- Biology Field-Based: Justin Perrault, Florida Atlantic University, USA.
Bioaccumulation and biomagnification of mercury and selenium in leatherback sea turtles: a cause for concern in
this species.

Winner- Conservation: Elizabeth Bevan, University of Alabama-Birmingham, USA.
Implications of hatchling sex ratios and survival in the recovery program for the endangered Kemp’s ridley sea
turtle.

Runner Up- Conservation Field-based: Francesc Domenech, University of Valencia, Spain.
Incidental catch of the loggerhead turtle (Caretta caretta) by bottom trawling in the Valencian community.

Runner Up- Conservation Experimental: Monette Schwoerer, University of Central Florida, USA.
Shading in situ marine turtle nests: a potential practice to mitigate nest temperatures in response to climate change.

POSTER PRESENTATIONS

Winner- Biology: Vanessa Bezy, College of Charleston, USA.

Preliminary results: olive ridley sea turtle embryo mortality as a function of the nest microbial community at
Ostional, Costa Rica.

Runner Up- Biology: Deasy Lontoh, Mos Landing Marine Laboratories, USA.
Variation in remigration interval is linked to the foraging destination of Western Pacific leatherback turtles.

Runner Up- Biology: Tomoko Hamabata, Kyoto University, Japan.
Genetic structure of green turtles nesting in Northwestern Pacific Ocean.

Runner Up- Biology: Jake Lasala, Georgia Southern Univeristy, USA.
New microsatellite DNA analyses may confound current population models for loggerhead sea turtles (Caretta
caretta).

Winner- Conservation: Nicole Reintsma, Florida Atlantic University, USA.

Assessing a potential lighting problem for loggerhead hatchlings near the brightest lighthouse in the world: Arena
assays at Hillsboro Beach, Florida, USA

viii
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ISTS AWARDS 2013

Chair- Sally Murphy
Members: Kimberly Maison, Stephen Dunbar, Jim Spotila, Dean Bagley, Ana Barragan, Ray Carthy, and Roldan

Valverde.

President’s Award

Marydele Donnelly
Ed Drane Award for VVolunteerism

Betsy Brabson

Daniela Freggi

Life Time Achievement Award
Jack Woody

Champions Award

Hoyt Peckham

PLENARY AND SPECIAL SESSIONS

SEA TURTLES REVEALED: MARVELS, MYSTERIES, AND NEWS YOU CAN USE

Chair- Blair Witherington-Florida Fish and Wildlife Research Institute

Panel Members: Bryan Wallace-Oceanic Society, Jeanette Wyneken- Florida Atlantic University, David
Godfrey- Sea Turtle Conservancy, Kiki Jenkins-University of Washington, Pam Plotkin- Texas Sea Grant, Thane
Wibbels- University of Alabama-Birmingham, Baltimore middle and high schools.

SEA TURTLE CONSERVATION SUCCESS STORIES

Chairs- Hoyt Peckham- Center for Ocean Solutions and SmartFish, Lekelia Jenkins-University of Washington
Moderator- Juliet Eilperin- Washington Post

Invited Speakers:

THE SUCCESS OF THE US MARINE TURTLE CONSERVTION ACT AND ITS UNCERTAIN FUTURE
Marydele Donnelly, Sea Turtle Conservancy

CONSERVING SEA TURTLES BY LAND AND BY SEA IN PERU
Joanna Alfaro, ProDelphinus and University of Exeter

BUILDING SUSTAINABLE TED PROGRAMS WORLDWIDE
Marlene Menard, US Department of State/Office of Marine Conservation

THE GOOD, THE BAD, AND THE UGLY: CONSERVING SEA TURTLES IN NICARAGUA
Jose Urteaga, Fauna and Flora International

THE DECLINE AND RISE OF A SEA TURTLE: HOW KEMP’S RIDLEYS ARE RECOVERING IN THE
GULF OF MEXICO
Larry Crowder, Center for Ocean Solutions

BRAZIL’S SEA TURTLES ARE NOW WORTH MORE ALIVE: TAMAR’S SOCIAL PRODUCTION CHAIN
Neca Marcovaldi, Projecto TAMAR
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UNDERSTANDING RESILIENCE: CORE CONNECTIONS THAT SUSTAIN
Speaker- Elena Mustakova-Possardt Spoke as special session and workshop

SATELLITE TELEMETRY (PRESENTATIONS ARCHIVED ON SEATURTLE.ORG)
Chairs: Brian Stacy and Kristen Hart

ECOLOGICAL IMPLICATIONS OF BIOTELEMETRY DRAG IN MARINE TURTLES
T. Todd Jones, NMFS

OVERVIEW OF TAG TECHNOLOGIES: A MANUFACTURER’S PERSPECTIVE
Thomas Gray, Desert Star

TAG SELECTON AND TECHNIQUES FOR SATELLITE TRACKING SMALL HARD-SHELLED SEA
TURTLES
Kate Mansfield, Florida Atlantic University and Erin Seney, Erin Seney Consulting

TAG SELECTION AND TECHNIQUES FOR SATELLITE TRACKING LARGE HARD-SHELL SEA TURTLES
Kristen Hart, USGS

USE OF SATELLITE TELEMETRY TO DETERMINE SEA TURTLE MORTALITY
Yonat Swimmer, NMFS

AN UPDATE ON LEATHERBACK TURTLE SATELLITE TRACKING TECHNIQUES
Sabrina Fossette, NMFS
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VIDEO PRESENTATIONS

Les Amis de la Nature (Friends of Nature), Epidosde 2: Mayumba
Aimee Sanders, Gabon Sea Turtle Partnership & Wildlife Conservation Society

3M Project
Anfani Msoili, Association for the Social-Economic Development of Itsamia

Europa: 40 Years of Scientific Adventure
Jerdme Bourjea, Alefa Production and Kélonia

Ulithi Marine Turtle Project
Jennifer Cruce & JR Rulmal, Ulithi Marine Turtle Program & Oceanic Society

Tracking the Nicaraguan Eastern Pacific Hawksbills
Jose Urteaga, Eastern Pacific Hawksbill Initiative & Flora & Fauna International

Moochula- Giving Hawksbill Sea Turtles Hope
Barry Erdeljon & Sarah Gulick, Marymount University

A Non-Invasive Approach to Documenting Human Interactions with Nesting Sea Turtles
Ray Mojica & David Godfrey, Barrier Island Ecosystem Center & Sea Turtle Conservancy

Verde Salaje
Veronica de los Llanos & Belen Orsin, CNAC, Morocota Films & Xenon Films

Our Dreams Don’t Age
Neca Marcovaldi, Projecto TAMAR

Karumbé, Tortugas Marinas del Uruguay
Daniel Gonzalez-Paredes, Karumbé

Los Amigos De Las Tortugas (Turtle’s Friends)

Augustin Balestini, Programa Regional de Investigatcion y Conservacion de Tortugas Marinas de Argentina &
Reserva Natural Bahia Blanca,Bahia Falsa, Bahia Verde

Xi
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VIDEO PRESENTATIONS

Abstract titles marked with an * at the end of the title denote an Oral Presentation.
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1.
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Issa S. Al-Amri, 1.Y. Mahmoud, B. Al-Farsi, S.N. Al-Bahry, B. Al-Sumri, M.A. Al-Kindi, and S.K. Al-
Musharafi

HEAVY METALS DETECTION BY X-RAY MICROANALYSIS IN FRESHLY LAID EGGS OF THE
GREEN TURTLE, CHELONIA MYDAS, AT RAS AL-HADD, OMAN

Salma K. Al-Musharafi, Saif N. Al-Bahry, Ibrahim Y. Mahmoud, Issa S. Al Amri, and Abdulaziz A.
Al-Kindi

THE IDENTIFICATION OF PROGESTERONE RECEPTORS IN THE EMBRYONIC MALE USING
HISTOLOGICAL AND IMMUNOHISTOCHEMICAL TECHNIQUES IN THE GREEN TURTLE,
CHELONIA MYDAS, RAS AL-HADD, OMAN

Abdulaziz Y. Alkindi, I.S. Al-Amri, 1.Y. Mahmoud, S.N. Al-Bahry, S. Al-Yagoobi, and B. Al-Sumri

PRELIMINARY RESULTS: OLIVE RIDLEY SEA TURTLE EMBRYO MORTALITY AS A FUNCTION
OF THE NEST MICROBIAL COMMUNITY AT OSTIONAL, COSTA RICA
Vanessa S. Bézy, Roldan A. Valverde, and Craig J. Plante

THE MICRONUCLEUS TEST: A RELIABLE TOOL FOR HEALTH SCREENING OF GREEN
TURTLES
Virginia Borrat, Silvia Villar, Gustavo Martinez Souza, and Alejandro Fallabrino

THE EFFECTS OF TRACKING DEVICES ON ATLANTIC GREEN (CHELONIA MYDAS) SEA

TURTLE DIVE BEHAVIOR IN RELATION TO CARAPACE SENSITIVITY*
Ashley Chambers, Suzie Marlow, Nina Nahvi, Jeffrey George, and Christopher Devlin
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CLINICAL CONDITION IN OLIVE RIDLEY SEA TURTLES (LEPIDOCHELYS OLIVACEA) IN
GUASAVE, SINALOA, MEXICO

Paula Aguilar Claussell, Alan Zavala Norzagaray, Catherine E. Hart, César Paul Ley Quifionez, and
Alonso Aguirre

NOVEL MICROBIAL POPULATIONS RECOVERED FROM FAILED LOGGERHEAD SEA TURTLE
NESTS (CARETTA CARETTA) ON JEKYLL ISLAND, GA
K. S. Craven, M. Walker, M. Lamb, S.L. Schwartz, C. Weed, and J. Brofft Bailey

BENEFITS OF A COMPLETE X-RAY EVALUATION TO ASCERTAIN THE POSITION AND
ORIENTATION OF FISHING HOOKS IN INTRACOELOMATIC ESOPHAGUS TISSUES OF
LOGGERHEAD SEA TURTLES (CARETTA CARETTA)

Antonio Di Bello, Carmela Valastro, Daniela Freggi, Olimpia R. Lai, Giuseppe Crescenzo, and Delia
Franchini

EPIBIONTS OF NESTING FEMALE OLIVE RIDLEYS, LEPIDOCHELYS OLIVACEA, IN PLAYON DE
MISMALOYA, JALISCO, MEXICO
Ildefonso Enciso, Julia Cisneros, Fredy C. Gastelum, and Francisco J. Jacobo

PERCEPTION OF DIMETHYL SULFIDE (DMS) BY LOGGERHEAD SEA TURTLES: A POSSIBLE
CUE FOR LOCATING FORAGING AREAS
Courtney S. Endres and Kenneth J. Lohmann

THE GENTLE TREATMENT OF SEA TURTLE LESIONS BY HYPERMIX, A NEW BOTANICAL
PRODUCT FROM ITALY
Daniela Freggi and Antonio di Bello

FIBROPAPILLOMAS IN GREEN TURTLES ALONG THE COAST OF THE CONGO-BRAZZAVILLE.
SEVEN YEARS OF OBSERVATIONS GIVE AN INSIGHT INTO A RISING ISSUE IN CENTRAL
AFRICA

Alexandre Girard, Héléene NDembé, and Nathalie Bréheret

SERUM BIOCHEMISTRY PROFILE FOR NESTING HAWKSBILLS (ERETMOCHELYS IMBRICATA)
IN RIO GRANDE DO NORTE, BRAZIL*

Daphne Wrobel Goldberg, Santiago Alonso Tobar Leitdo, Armando José Barsante Santos, Gustave
Gilles Lopez, Jayme da Cunha Bastos, and Vera Lucia Freire da Cunha Bastos

PRELIMINARY STUDY OF ORGANIC AND INORGANIC POLLUTANTS IN MARINE TURTLES
FROM MAURITANIA (WEST AFRICA)
Feitoumatt Lematt Hama, Christelle Dyc, and Jacques Fretey

SEDATION AND ANESTHESIA OF HATCHLING LEATHERBACK SEA TURTLES
Craig A. Harms, Wendy Dow Piniak, Scott A. Eckert, and Elizabeth M. Stringer

VALIDATION OF ULTRASONOGRAPHY AS A NONINVASIVE DIAGNOSTIC TOOL TO MEASURE
SUBCUTANEOUS FAT DEPTH IN LEATHERBACK TURTLES

Heather Harris, Scott Benson, Michael James, Kelly Martin, Brian Stacy, Charles Innis, Julie Cavin,
Pierre-Yves Daoust, Paul Rist, Thierry Work, George Balazs, and Jeffrey Seminoff

Xiii
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12. SURGERY, REHABILITATION AND RELEASE OF A JUVENILE HAWKSBILL RESCUED FROM A
LONGLINE IN THE BAHIA DE JALTEMBA, NAYARIT, MEXICO
Catherine E. Hart, Alan A. Zavala-Norzagaray, Cesar P. Ley-Qufionez, Paula Aguilar-Claussell, and
Alonso A. Aguirre

13. A PRELIMINARY SCREENING OF PERSISTENT ORGANIC POLLUTANT CONCENTRATIONS IN
HAWAIIAN GREEN TURTLE PLASMA IN RELATION TO FIBROPAPILLOMATOSIS
Jennifer M. Keller, George H. Balazs, Brenda A. Jensen, Frances Nilsen, Marc R. Rice, and Thierry
M. Work

14.  I1SPOLYCYTHEMIA AN ADAPTATION TO HIGH CO? INCUBATION CONCENTRATIONS BY
LOGGERHEAD SEA TURTLE EMBRYOQS?
Robyn E. Lee and Mario J. Mota

15. EMBRYONIC GONADAL DIFFERENTIATION OF PROGESTERONE RECEPTORS IN THE GREEN
TURTLE, CHELONIA MYDAS, RAS AL-HADD, OMAN.
Ibrahim Y. Mahmoud, M. Alawi, M.W. Yaish, and S.N. Al-Bahry

15.  SCALING OF BITE PERFORMANCE WITH HEAD AND CARAPACE MORPHOMETRICS IN GREEN
SEA TURTLES (CHELONIA MYDAS)
Christopher D. Marshall, John Wang, Axa Rocha, Carlos Godinez, Shara Fisler, Tomoko Narazaki,
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Anatomy, Physiology, Health

STEROIDOGENIC EXPRESSION OF PROGESTERONE RECEPTORS DURING THE
GONADAL DIFFERENTIATION IN THE GREEN SEA TURTLE, CHELONIA MYDAS, RAS AL-
HADD, OMAN

Issa S. Al-Amrit, 1.Y. Mahmoud?, B. Al-Farsi?, S.N. Al-Bahry?, B. Al-Sumri®, M.A. Al-Kindi*, and
S.K. Al-Musharafi®

! Department of Biological Sciences and Chemistry, University of Nizwa, Nizwa, Oman
2 Department of Biology, Sultan Qaboos University, Muscat, Oman

® Department of Histopathology, Sultan Qaboos University Hospital, Muscat, Oman

* Department of Pathology, Sultan Qaboos University, Muscat, Oman

® Sur College of Applied Sciences, Sur, Oman

Steroidogenesis and progesterone receptors have not been studied in the green turtle. A total of 150 eggs
from green turtles, Chelonia mydas, were collected at random following oviposition from different nests at
Ras Al-Hadd Reserve during June 2010. The eggs were placed in an incubator set at 30°C. Under this high
temperature all hatchlings were females. Eight to ten eggs were examined every 48h for determination of
embryonic differentiation. Prior to day 20, the gonads were undifferentiated. However, between day 20-30
which is called the thermosensitive period (TSP), the undifferentiated gonads developed to primary ovarian
organ. Using immunohistochemistry technique, the progesterone receptors (PRs) were strongly expressed
during this period and throughout the incubation period which is also indicative of steroidogenic activities
such as the appearance of the ulturastructural steroidogenic features. The PRs remained strongly expressed
for the rest of the incubation period. However, prior to day 20, the PRs expressed weakly which indicates
the lack of gonadal differentiation. The appearance of the ovarian follicles in the ovarian stroma is a clear
indication that steroidogenic activity is already in process during the TSP. Results from this study are in
agreement with the detection of progesterone receptors using immunoblotting technique in both female and
male embryos.

HEAVY METALS DETECTION BY X-RAY MICROANALYSIS IN FRESHLY LAID EGGS OF
THE GREEN TURTLE, CHELONIA MYDAS, AT RAS AL-HADD, OMAN

Salma K. Al-Musharafi!, Saif N. Al-Bahry? Ibrahim Y. Mahmoud?®, Issa S. Al Amri®, and Abdulaziz
A. Al-Kindi®

! Sur College of Applied Sciences, Sur, College of applied Science, Sur, Oman
2 Department of Biology, College of Science, Sultan Qaboos University, Muscat, Oman
® Department of Biological Science and Chemistry, University of Nizwa, Oman

Freshly laid eggs from the green turtle (Chelonia mydas) were collected at random from different nests
immediately after oviposition at Ras Al-Hadd reserve. Eggshell of the green turtle is made up of three
major porous layers, the loose calcareous layer, the compact middle layer with multistrata and the fibrous
innershell membrane. The layers from each eggshell sample were analyzed separately for the detection of
heavy metal using Oxford energy dispersive X-ray spectrometer (EDS). The heavy metal spectrum x-
microanalysis as well as other elements spectrum of elemental was analyzed. Al, S, Si were the dominant.
The heavy metal percentage weight revealed that S, Si and P were the dominant. The presence of these
heavy metals may have detrimental effect on the health of the embryo during the incubation period.



33" ISTS Symposium on Sea Turtle Biology and Conservation, Baltimore, Maryland, USA

THE IDENTIFICATION OF PROGESTERONE RECEPTORS IN THE EMBRYONIC MALE
USING HISTOLOGICAL AND IMMUNOHISTOCHEMICAL TECHNIQUES IN THE GREEN
TURTLE, CHELONIA MYDAS, RAS AL-HADD, OMAN

Abdulaziz Y. Alkindi, 1.S. Al-Amrit, 1.Y. Mahmoud?’, S.N. Al-Bahry? S. Al-Yaqoobi? and B. Al-
Sumri®

! Department of Biological Sciences and Chemistry, University of Nizwa, Oman
2 Department of Biology, Sultan Qaboos University, Muscat, Oman
® Department of Histopathology, Sultan Qaboos University Hospital, Muscat, Oman

Immediately after oviposition, 150 eggs were collected at random from different nests of the green turtle,
Chelonia mydas, during June 2011 and were placed in the incubator set at constant temperature (26°C) to
develop embryonic males only. Between day 20 — 30 of incubation, which is known as the thermosensitive
period (TSP), the embryos were examined histologically for the presence of gonadal differentiation. A total
of 8-10 eggs were examined every 48h for the condition of the embryonic differentiation. As a result, all
the embryos examined after day 20 showed gonadal differentiation which consequently differentiated into
testicular tissues. In addition, it was confirmed that the testicular tissues were steroidogentically active
using the immunohistochemistry technique for the presence of progesterone receptors, which strongly
expressed throughout the thermosensitive period. Prior to day 20 the progesterone receptors were weakly
expressed without any steroidogenic activity. In summary, the testicular tissue followed the same pattern of
development as ovarian tissue, even though the incubation period was longer in males (60 days) compare to
females (50 days). The seminefrous tubules of the medulla were fully developed after day 20 in connection
with the strong progesterone receptor expression and the presence of ultrastructural steroidogenic features.
These conditions remained for the rest of the incubation period. Results from this study are in agreement
with the detection of progesterone receptor using immunoblotting technique in both female and male
embryos.

PRELIMINARY RESULTS: OLIVE RIDLEY SEA TURTLE EMBRYO MORTALITY AS A
FUNCTION OF THE NEST MICROBIAL COMMUNITY AT OSTIONAL, COSTA RICA

Vanessa S. Bézy', Roldan A. Valverde?, and Craig J. Plante®

! Graduate Program in Marine Biology, College of Charleston, Charleston, SC
2 Southeastern Louisiana University, Hammond, Louisiana, USA
® College of Charleston, Charleston, SC

The olive ridley sea turtle population at Ostional, Costa Rica exhibits mass nesting events (arribadas)
estimated at up to 500,000 nesting females over a period of only seven days. Despite the large population
of nesting females, concern remains that the low hatching success (8%) at this beach is not enough to
sustain the population long-term. Several studies have suggested that embryo mortality is associated with
the high microbial load resulting from the decomposition of eggs broken by overlapped nesting due to the
high nest densities characteristic of arribada events. Thus, a legalized community-based egg harvest
program is aimed at reducing the number of nests destroyed while providing the funds to support local
infrastructure and family income. However, no previous research has directly quantified microbial
abundance and the associated direct and/or indirect effects on hatching success in situ. This study aims to
determine the impact of microbial abundance on hatching success by monitoring natural nests and applying
experimental treatments to reduce the microbial load of the sand into which nests are relocated. Preliminary



33" ISTS Symposium on Sea Turtle Biology and Conservation, Baltimore, Maryland, USA

results show no significant differences in nest temperature or oxygen content across experimental
treatments, yet a marked increase in hatching success was observed in sand treated with a bleach (NaOCI)
solution. Natural nest observations revealed a significant spatial variation in hatching success in association
with significant differences in the organic matter content, temperature, and pO2 of the nest environment.
The mean pO2 of nests in the high nest density area was also significantly lower in the 1st and 2nd half of
incubation (15.43 kPa, p=0.001; 12.27 kPa, p=0.003; respectively), whereas nest temperatures were the
highest and exceeded the lethal limit (35°C). The oxygen levels and hatch rates observed in natural nests
are drastically lower than those previously observed when isolating nest density alone as a factor affecting
hatch rates. These preliminary results suggest that microbial abundance and other factors associated with
nest destruction at such high nest densities are likely responsible for the low hatching rates observed at
Ostional. Another field season is planned for 2013 and the molecular analysis to quantify the microbial
abundance in nest sand is on-going. Ultimately, treatments that successfully increase hatching success
could be applied as a management technique to improve hatching success at arribada beaches and in
hatcheries experiencing microbial infestations. This study will help identify a relationship between hatching
success and the microbial community of the sand while ensuring the sustainability of the egg harvest as a
conservation strategy. Acknowledgements: Funds to support field research for this study were provided by:
National Geographic Young Explorers Grant (C220-12), USFWS Marine Turtle Conservation Act (96200-
0-G037), and College of Charleston Graduate Research Awards. Funds to support this presentation were
provided by the College of Charleston Graduate School and Graduate Student Association, International
Sea Turtle Society, International Sea Turtle Symposium, U.S. Fish and Wildlife Service, U.S. National
Marine Fisheries Service, Ecoteach, Defenders of Wildlife, Sea Turtle Conservancy, Lotek, Sirtrack,
Telonics and CLS America.

THE MICRONUCLEUS TEST: A RELIABLE TOOL FOR HEALTH SCREENING OF GREEN
TURTLES

Virginia Borrat?, Silvia Villar?, Gustavo Martinez Souza®, and Alejandro Fallabrino*

! Karumbé & Laboratorio de Microscopia Electrénica de Barrido, Facultad de Ciencias & Seccién Genética,
Uruguay

2 Laboratorio de Microscopia Electrénica de Barrido, Facultad de Ciencias & Seccién Genética, Uruguay

® Karumbé & Programa de Pés-Graduagdo em Oceanografia Biol6gica, Universidade Federal do Rio
Grande & FURG, Laboratério de Estatistica Ambiental, Uruguay

* Karumbé, Montevideo, Uruguay

The green turtle (Chelonia mydas) is catalogued "Endangered” in the UICN red list. Uruguay is an
important area of feeding and development of juveniles, which are mainly concentrated in Cerro Verde and
La Coronilla (Dept. de Rocha). Sixty animals were analyzed, the samples were collected at different sites:
Pesquero and Cerro Verde, located in a sandy beach affected by a freshwater discharge (Andreoni Canal)
derived from man-made canals built for agricultural activities. These discharges have been documented as
strong modifiers of sandy beaches, affecting nutrient regimes, habitat features and the resident biota. It has
been observed that individuals sampled at mentioned sites remain for at least one season there. To analyze
the genetic health of the species, we used the micronucleus (MN) test in peripheral blood, following the
rules of the CHEA (Uruguay). The presence of micronuclei at cellular levels indicate a DNA loss, and
proof of micronucleated erythrocytes in peripheral blood provides clear and definitive results, with the
possibility of working in vivo, and requires only a drop of blood. Additionally, a sediment screening for
chemical elements were done for Pesquero, Cerro Verde and the discharge channel, through energy
dispersive spectroscopy (EDS) with a Thermo Scientific probe coupled to a Jeol 5900 LV SEM. The results
indicate the presence of thallium in the channel and Pesquero, which coincides with higher frequencies of
MN, i.e. greater genetic damage. Thallium has been used for decades as a rodenticide (pesticide; organic
metalloid). Currently, its use is prohibited in several countries in Latin America and it was declared a toxic
element by ATSDR (Agency for Toxic Substances and Disease Registry of the United States). However, at
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present some substances which are used as fertilizers and soil improvers for agricultural have been
developed and contain thallium, copper, manganese, silicon, nickel, tin, barium and molybdenum (several
such elements are also considered toxic in high concentrations). They are used mainly in potato, sorghum
and rice. The pesticides are often used for the same crop simultaneously, creating an additive genotoxic
effect. It may also occur synergism: the combined effect of two or more chemicals is greater than the sum
of the effects of each separately, or the enhancer; which occurs when an agrochemical does not have
genotoxic effect but in combination with another compound is much more toxic (even genotoxic). The
results show that when the distance is greater from the discharge channel, there is a decrease in the
frequency of micronucleated cells and total MN. Also, individuals kept in captivity for rehabilitation, have
shown a dramatic decrease in the frequency of MN in blood.

THE EFFECTS OF TRACKING DEVICES ON ATLANTIC GREEN (CHELONIA MYDAS) SEA
TURTLE DIVE BEHAVIOR IN RELATION TO CARAPACE SENSITIVITY*

Ashley Chambers, Suzie Marlow, Nina Nahvi, Jeffrey George, and Christopher Devlin
Sea Turtle Inc., South Padre Island, TX USA.

Tracking devices have become increasingly important for insight into aquatic species behavior. The main
behavioral patterns of these species are challenging to study because the behaviors occur while the species
are submerged and out of view. Sea turtle dive behavior has been well investigated in the wild using
tracking devices such as data loggers, satellite-linked transmitters, and animal-borne video. ‘Instrumented’
turtles are studied for the purpose of extrapolating behavior to untagged individuals; therefore, it is crucial
to consider the degree to which results are biased by the effects of tracking device attachment. We
monitored the behavior of a captive Atlantic green sea turtle (Chelonia mydas) for 60 days using a
specifically designed ethogram. A neutrally buoyant mock tracking device was constructed of PVC and
small weights. The device was attached to the subject’s carapace via neoprene and epoxy. Observations
occurred before and after mock tracking device attachment to assess behavioral changes due to presence of
the device. Interaction with the current line, which provides outflow of the tank’s filtration system, and
interaction with a PVC enrichment structure were both deemed as behaviors associated with carapace
irritation relief. Three behaviors changed significantly after device attachment: amount of time spent
swimming increased and interaction with the current line and PVC increased as well. The alteration in
behavioral activity may indicate that a tracking device attached to a wild turtle can skew dive data as a
result of behavior changing due to carapace irritation; however, the small sample size and the duration of
this study must be considered as they can both significantly impact results. This project is of considerable
interest to the scientific community in regards to the potential of tracking devices affecting behavior of sea
turtles. Acknowledgments: We would like to thank the following institutions for their continuous support as
well as financial contributions: Sea Turtle Inc. and its staff, volunteers, and interns; Eckerd College; and the
International Sea Turtle Symposium and its chairs as well as the travel grants committee. Additionally,
none of this would have been possible without the five other wonderful, hardworking interns who donated
their time and energy: Lauren Miller, Anthony Gillis, Sharon Lee, Sarah Nevison, and Alexis Bergman.
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CLINICAL CONDITION IN OLIVE RIDLEY SEA TURTLES (LEPIDOCHELYS OLIVACEA) IN
GUASAVE, SINALOA, MEXICO

Paula Aguilar Claussell', Alan Zavala Norzagaray*, Catherine E. Hart?, César Paul Ley Quifionez®,
and Alonso Aguirre*

L CIIDIR-IPN, Unidad Sinaloa, Juan de Dios Batiz Paredes No. 250, Col. San Joachin, C.P. 81101,
Guasave, Sinaloa, México.

2 Red Tortuguera A.C., Tepic, Nayarit, México. Doctorado en Ciencias en Biosistemética, Ecologia y
Manejo de Recursos Naturales y Agricolas (BEMARENA), Centro Universitario de la Costa, Universidad
de Guadalajara, Puerto Vallarta, Jalisco, México.

® Doctorado Regional en Biotecnologia, Universidad Auténoma de Sinaloa, Culiacén, Sinaloa, México.

* Smithsonian-Mason School of Conservation, Front RoyalDepartment of Environmental Science and
Policy, George Mason University, Fairfax, Virginia, USA.

During 2011-2012 ten cases were submitted to the CIIDIR-IPN Sinaloa for rehabilitation. These turtles
were found stranded on nearby beaches with strong signs of disease. All of the turtles were olive ridleys
(Lepidochelys olivacea) and displayed the same clinical condition with few differences - including severe
emaciation and dehydration, low reactivity and no signs of traumatic lesions. One of them presented
carapace lesions with transparent and inodorous fluid. They didn’t respond to any treatment and finally
died. At necropsy they also shared common lesions and evidence of chronic renal infection and subequent
damage. Clinical tests were done in order to determine the cause but we still have not identified the source
of the infection. It’s very important for us to know if any similar conditions have been submitted to another
rehabilitation centers and if they could determine the causes, particularly because olive ridleys are dying
fast and in terrible conditions without a precise identified pathogen, pollutant or toxin that causes this kind
of damage.

NOVEL MICROBIAL POPULATIONS RECOVERED FROM FAILED LOGGERHEAD SEA
TURTLE NESTS (CARETTA CARETTA) ON JEKYLL ISLAND, GA

K. S. Craven, M. Walker, M. Lamb, S.L. Schwartz, C. Weed, and J. Brofft Bailey

Armstrong Atlantic State University, Savannah, GA, USA

The composition and diversity of microbial populations present in loggerhead sea turtle nests is part of an
ongoing investigation of egg failure. Unhatched eggs are often characterized by the presence of black,
yellow or red areas on the shell or inside the eggs assumed to be associated with bacterial or fungal
invasion of the nest. Loggerhead nests in Georgia have averaged 66% nest success. It is consistent, yet,
lower than the estimated 80% for sea turtle populations worldwide. The goals of this project were to
substantiate anecdotal reports of microbes in sea turtle nests using molecular techniques, investigate and
compare microbial populations in nests found in Georgia and elsewhere, and assess the potential role of
opportunistic pathogens in egg failure. In 2010, unhatched loggerhead eggs were collected from six nests
that had completed incubation on the North, Central and Southern regions of Jekyll Island. Fluid was
collected aseptically and used to extract both DNA and RNA. Thirty eight DNA samples were screened by
PCR using fungal-specific primers (ITS5F and ITS4Rev) that amplify the internal transcribed spacer (ITS)
region. Of the 11 samples of DNA cloned and sequenced, five different genera were detected. However,
77% of the samples had 99-100% identity with Fusarium solani, a microbe suspected of causing embryonic
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mortality in sea turtle nests in the Pacific and Mediterranean. Thirty bacterial groups were detected based
on 395 16S rRNA sequences analyzed. Nine groups were recovered from multiple nests and seven of these
groups were > 99% identical to known or suspected pathogens - including members of Vibrio,
Enterobacter, Pseudomonas, Stenotrophomonas, Hahella, Achromobacter and Klebsiella. The detection of
Hahella chejuensis is of interest since it produces a prodigiosin (red pigment) which inhibits the growth of
certain cell types and has immunosuppressive activity. Forty DNA samples were screened using PCR
primers specific to H. chejuensis, and PCR products were produced from all eggs containing a pink-red
biofilm or fluid. The use of molecular identification and species specific primers and probes have revealed
the first known accounts of Fusarium infection and the presence of Hahella in sea turtle nests in the
southeastern US.

BENEFITS OF A COMPLETE X-RAY EVALUATION TO ASCERTAIN THE POSITION AND
ORIENTATION OF FISHING HOOKS IN INTRACOELOMATIC ESOPHAGUS TISSUES OF
LOGGERHEAD SEA TURTLES (CARETTA CARETTA)

Antonio Di Bello!, Carmela Valastro®, Daniela Freggi?, Olimpia R. Lai', Giuseppe Crescenzo', and
Delia Franchini

! Department of Veterinary Medicine, Bari University, Valenzano, Italy
2 WWEF Sea Turtle Rescue Centre, Lampedusa (Ag), Italy

Radiographic studies are among the most important diagnostic procedures in the clinical evaluation of sea
turtles. The anatomical structures for which it is possible to obtain an optimal assessment by radiographic
examination are respiratory tract, digestive tract, skeleton, carapace, and plastron. The fundamental and
indispensable projections for a proper radiographic estimation of the body are dorsoventral view, vertical
beam, horizontal beam, lateral view, and craniocaudal view. Radiographs in the dorsal-ventral projection
usually allow achieving the detection of fishhooks in the various sections of the digestive tract. In fact,
hooks are poorly detectable in other projections due to the intense radiopacity determined by the
superimposition of other anatomical structures, and to the inability to set the radiographic cassette in strict
contact with the body of the animal. On the contrary, when the hooks are stacked in the esophagus wall,
especially in the intracoelomatic tract, images in the dorsoventral beam do not allow to ascertain if the tip
or the hook barbs are dangerously close to airways (trachea and bronchi) or great vessels (brachycephalic
trunk). Without this information, the surgeon risks to cause irreparable injuries during the removal of the
hook. On the other hand, a complete radiographic study in two orthogonal projections is invaluable to
correctly assess position and orientation of the hook to properly schedule the surgery. The present study
included 21 loggerhead sea turtles (Caretta caretta) referred to the Department of Veterinary Medicine of
Bari University (ltaly), which showed drifting longlines hooks located in the caudal cervical or
intracoelomatic esophagus subsequently to a first radiographic evaluation in dorsoventral beam. The other
radiographic projections were obtained in horizontal beam lateral view, with turtles set on a radiolucent
support (plastic box) with the surface of the radiographic cassette adherent to the lateral margin of the
bridge. In order to reduce the overlap of soft tissues of the pectoral girdle, the front flippers were forward
stretched below the neck, and temporarily wrapped together with self-adhesive elastic bandage. X-ray
images were obtained with a digital acquisition system, which allowed improving contrast and brightness
of images by graphic processing. The opportunity to evaluate different radiograms obtained in two
orthogonal projections has allowed to precisely locate the position of hook, shank and bend with respect to
the horizontal midsagittal plane of the animal, the orientation of the tip (cranially, caudally or laterally), and
above all the closeness to vital anatomical structures. These significant assessments have allowed choosing
the most appropriate surgical approaches, and to avoid dangerous intraoperative maneuvers during removal
of hooks.
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EPIBIONTS OF NESTING FEMALE OLIVE RIDLEYS, LEPIDOCHELYS OLIVACEA, IN
PLAYON DE MISMALOYA, JALISCO, MEXICO

Ildefonso Enciso?, Julia Cisneros®, Fredy C. Gastelum?, and Francisco J. Jacobo?
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de Ecologia.
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de Ciencias Ambientales.

The presence of epibionts on marine turtles has been used for different purposes, such as biogeographic
indicators, migration routes and movements of pelagic life stages. With the goal to know the richness and
species distribution of epibionts, specimens were collected from 163 female L. olivacea from a total of 178
turtles observed nesting in the Playon de Mismaloya, Jalisco, representing 91.5% of the total sample. The
study period was in 2004, 2006 and 2007 during the months of July to December. The epibionts were
collected directly from the soft parts (neck and flippers) and the hard parts (carapace) of the turtle, and were
preserved in 70% alcohol. The total of epibionts collected was 2,567, corresponding to 10 species, the most
abundant was the ruby-eyed amphipod, Podocerus chelonophilus.

PERCEPTION OF DIMETHYL SULFIDE (DMS) BY LOGGERHEAD SEA TURTLES: A
POSSIBLE CUE FOR LOCATING FORAGING AREAS

Courtney S. Endres and Kenneth J. Lohmann

University of North Carolina, Chapel Hill, NC, USA

During their long-distance migrations, sea turtles of several species feed on jellyfish and other invertebrates
that are particularly abundant in ocean regions characterized by high productivity. An ability to distinguish
productive oceanic regions from other areas, and to concentrate foraging activities in locations where prey
density is highest, might therefore be adaptive. The volatile compound dimethyl sulfide (DMS) is released
by phytoplankton and accumulates in the air above productive ocean areas such as upwelling and frontal
zones. In principle, DMS might therefore serve as an indicator of a good foraging area for turtles. To
determine whether turtles perceive DMS, juvenile loggerhead turtles (Caretta caretta) were placed into a
water-filled arena in which DMS and other odorants could be introduced to air above the water surface.
Turtles exposed to air that had passed over a cup containing 10 nM DMS spent more time at the surface
with their noses out of the water than did control turtles exposed to air that had passed over a cup
containing distilled water. Odors that do not occur in the sea (cinnamon, jasmine, and lemon) did not elicit
increased surface time, implying that the response to DMS is unlikely to reflect a generalized response to
any novel odor. The results demonstrate for the first time that sea turtles can detect DMS, an ability that
might enable turtles to identify favorable foraging areas.
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THE GENTLE TREATMENT OF SEA TURTLE LESIONS BY HYPERMIX, A NEW
BOTANICAL PRODUCT FROM ITALY

Daniela Freggi' and Antonio di Bello?
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We tested a new botanical medicine produced in Italy on 10 sea turtle lesions - monitoring the wound
healing, and comparing the results with previous procedures. Turtle lesions have healed in a shorter time
and with the use of fewer antibiotics.

FIBROPAPILLOMAS IN GREEN TURTLES ALONG THE COAST OF THE CONGO-
BRAZZAVILLE. SEVEN YEARS OF OBSERVATIONS GIVE AN INSIGHT INTO A RISING
ISSUE IN CENTRAL AFRICA

Alexandre Girard?, Hélene NDembé?, and Nathalie Bréheret?

! Rénatura France, Paris, France
2 Rénatura Congo, Pointe Noire, Congo

The first observation of tumors consistent with fibropapillomas in Congo occurred in Nov 2005 on a
juvenile green turtle incidentally captured in traditional fishing nets in the Loango bay. Existence of
cutaneous fibropapillomas (FP) in sea turtles was known as early as 1938. Since then it has emerged, from
the 1980’s as a significant worldwide epizootic, mainly in Green turtles. The main and best known
epizootic took place in Hawaii. A long-term follow up of the cancer has also been implemented in Florida.
The disease has been described all around the world: in the Caribbean, Brazil, Atlantic coast of Costa Rica,
California, Pacific Coast of Mexico, Australia and India. The report of the disease on the west coast of
Africa (Eastern Atlantic) is more recent. The disease was diagnosed and histologically characterized in
green sea turtles at Corisco bay, in the Gulf of Guinea, on the border between Equatorial Guinea and Gabon.
Data collected over seven years (1998 — 2006) on the green turtle population of Corisco Bay reveal a 17%
prevalence of probable fibropapillomatosis in captured turtles. It was then observed in Mayumba National
Park in the South of Gabon just north to the Congo coast. In 2009 the disease was also described in green
turtles in Principe Island. From 2005 to 2012 in Congo, the Renatura NGO has implemented a programme
designed to release turtles incidentally caught in traditional fishing nets. The Sea Turtle Release
Programme allowed for more than 10,000 observations of green turtles to be made. Observation took place
mainly at The “Pointe Indienne” and in the Loango Bay which is an important feeding ground for green
turtles and hawksbill turtles located 40km north to Pointe Noire. The study of the recapture events shows
that the FP frequency in green turtles rises from 2005 to reach 15% on 2009. It decreases afterward and it is
around 8% in 2012. Thanks to a generalized linear model, we studied the factors that influence the
occurrence and gravity of FP such as the month of observation (seasonality), the year of observation (trend),
curved carapace lengths and maturity status of individuals, the presence of concomitant lesions or parasites,
previous Monel tagging and time since tagging, number of observation on the capture site and time spent
since the first observation on the capture site. The influence of FP on growth was also assessed in
comparing the growth curve in healthy turtles and affected turtles.
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SERUM BIOCHEMISTRY PROFILE FOR NESTING HAWKSBILLS (ERETMOCHELYS
IMBRICATA) IN RIO GRANDE DO NORTE, BRAZIL*

Daphne Wrobel Goldberg™?, Santiago Alonso Tobar Leitdo', Armando José Barsante Santos®,
Gustave Gilles Lopez*, Jayme da Cunha Bastos, and Vera Lcia Freire da Cunha Bastos'
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Andar, Vila Isabel, Rio de janeiro, RJ, CEP: 20551-030, Brazil.
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Forty one nesting females of Eretmochelys imbricata were sampled from Barreira do Inferno and Pipa,
located in the State of Rio Grande do Norte, Brazil, from January to March 2011 and from January to
March 2012 respectively. Blood samples (10 ml) were withdrawn from the dorsal cervical sinus into tubes
without anticoagulant. The triglycerides (1033 mg/dl + 202) and cholesterol concentrations (287 mg/dl +
42) were significantly higher than in literature. Both are likely to be raised in nesting females due to
vitellogenesis. The average values for total protein were 5.45 g/dl + 0.63 and 2.11g/dl + 0.43 for albumin.
Serum protein levels are often elevated during the reproductive season due to vitellogenesis, which requires
increased protein synthesis. Additionally, elevated albumin may be associated with increased demand for
egg production. On the other hand, urea values (20.6 mg/dl + 4.2) were slightly lower than those reported
for adult individuals of Caretta caretta, Chelonia mydas, Eretmochelys imbricata and Lepidochelys kempii,
outside reproductive period. Mean uric acid values (0.95 mg/dl + 0.17) were slightly higher than those
reported for nesting leatherbacks. Even higher values were found in juvenile green turtles (1.5 mg/dl £ 0.6)
probably because young C. mydas are primarily carnivores and according to literature, carnivorous reptiles
have higher uric acid blood levels. Moreover, uric acid levels are expected to be higher in foraging sea
turtles, as the animals feed daily. The mean calcium (11.6 mg/dl £ 0.25) and phosphorus (11.3 mg/dl + 1.4)
values were similar to those reported for reproductively active leatherbacks. Both minerals are likely to be
elevated in nesting sea turtles due to vitellogenesis and egg production. The mean sodium (139.6 mEg/l £
3.5), and potassium levels (5.09 mEqg/l £ 0.76) were also similar to reports for nesting sea turtles. The
average values for Alanine aminotransferase (ALT) reported here fall within the range found for nesting
leatherbacks and loggerheads. The Aspartate aminotransferase (AST) activity (55.4 U/l £ 17.1) was low
when compared to other studies. Although little is known about the tissue distribution of AST in sea turtles,
AST concentrations are not considered to be organ-specific in reptiles. Alkaline phosphatase (ALP) activity
(15.9 U/l = 3.7) was similar to that suggested for adult sea turtles. Furthermore, ALP is associated with
increased osteoblastic activity. Thus, it is probable that animals in development stage show higher
enzymatic levels, since osteoblasts are responsible for bone matrix synthesis. The serum Gamma-glutamyl
transferase (GGT) activity (10.8 U/l + 2.4) was similar to literature, although GGT is not a parameter
frequently used to evaluate sea turtles health conditions, since it is normally low. Biochemical intervals
reported here represent normal parameters for nesting hawksbills. However, there is still little published
information regarding hawksbills biochemical profiles and further studies are urgently required. To our
knowledge, this is the first study to report on biochemical reference intervals for nesting hawksbills in the
southeastern Atlantic Ocean.
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PRELIMINARY STUDY OF ORGANIC AND INORGANIC POLLUTANTS IN MARINE
TURTLES FROM MAURITANIA (WEST AFRICA)

Feitoumatt Lematt Hama®, Christelle Dyc?, and Jacques Fretey®
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Mauritania is an arid country of West Africa bordered by an almost straight 754 km-lengh beach along its
Atlantic seashore. The entire coastline is scarcely inhabited by humans except for a few villages and
fisherman’s camps, as for the two larger urban zone: Nouakchott (the capital) and Nouadhibou) of which
the population is estimated close to one million inhabitants. Sporadic and scattered Chelonia mydas and
Caretta caretta nests have been observed along the border between Senegal and the Baie du Lévrier.
Between Nouakchott and Nouadhibou, the National Park of Banc d’Arguin is of particular and important
conservation concern since its classification by IUCN as one of the main feeding areas of Chelonia mydas
in the world. The important fishery activities in the Mauritanian waters pose a significant threat to
immature and adult marine turtles which are trapped in artisanal and industrial fishing nets. As a
consequence, a lot of individuals become stranded along the coast. Incidentally, the poor facilities setting
up for treating the urban wastes (e.g. domestic, agricultural and industrial wastes), especially in Nouakchott
and Nouadhibou, and offshore waste produced by oil platforms contribute to increase the existing marine
pollution. By June 2012, 62 dead stranded marine turtles were observed on a stretch of coastline of about
200 km and, included 59 greens (51 immature and 8 adult individuals), 2 loggerheads and 1 leatherback
turtle. Ten fresh turtles were necropsied and tissues were collected (i.e. pectoral muscles, liver, kidneys and
fat) as well as the stomach content. Samples were kept frozen (-20°C) in Nouakchott until analysis for
organic and inorganic pollutants (Laboratory of Oceanology, ULg, Belgium), by one of us. The aim of the
present study is to determine the pollutant pattern of marine turtles inhabiting the Mauritanian coasts, both
on their nesting and feeding ground. Furthermore, opportunities for discussion should be given for both
marine turtle and environmental conservation guidelines.

SEDATION AND ANESTHESIA OF HATCHLING LEATHERBACK SEA TURTLES

Craig A. Harms', Wendy Dow Piniak?, Scott A. Eckert?, and Elizabeth M. Stringer’

! College of Veterinary Medicine and Center for Marine Sciences and Technology, North Carolina State
University, Morehead City, North Carolina, USA

2 Duke University Marine Laboratory, Beaufort, North Carolina, USA, and Wider Caribbean Sea Turtle
Conservation Network, Ballwin, Missouri, USA

® Wider Caribbean Sea Turtle Conservation Network, Ballwin, Missouri, USA, and Principia College,
Elsah, Illinois, USA

* Denver Zoo, Denver, Colorado, USA

Sedation or anesthesia of hatchling leatherback sea turtles was employed to acquire auditory evoked
potential (AEP) measurements in air and in water to assess their hearing sensitivity in relation to potential
consequences from anthropogenic noise. Although hatchling hard-shelled sea turtles are amenable to light
physical restraint for AEP measurements, leatherback hatchlings proved refractory to physical restraint
alone, with myogenic artifact masking AEP signals. To reduce artifacts caused by muscle movement, we
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sedated hatchlings with midazolam 2 or 3 mg/kg IV for in-air (n = 7) or in-water (n = 11) AEP
measurements, and anesthetized hatchlings (n = 5) with ketamine 6 mg/kg and dexmedetomidine 30 pg/kg
IV reversed with atipamezole 300 pg/kg half IM and half IV for in-air AEP measurements. Midazolam-
sedated turtles were also physically restrained with a light elastic wrap. For in-water AEP measurements,
sedated turtles were submerged 14 cm and brought to the surface every 45 — 60 seconds, or whenever they
showed intention signs for breathing, and not submerged again until they took a breath. Underwater tests
did not exceed 60 min. Time to effect, time to full recovery, heart rates, respiratory rates, post-procedure
venous blood gasses (pH, pCO2, pO2, HCO3-, lactate), number of movements disturbing AEP
measurements (in-air only), and subjective quality of release were recorded. Heart rate and blood gases
were measured from an additional six hatchlings after nest emergence to compare with sedated and
anesthetized turtles. Both sedation with midazolam and anesthesia with ketamine-dexmedetomidine were
successful for allowing AEP measurements in hatchling leatherback sea turtles. Disruptive movements
were less frequent with anesthesia than with sedation in the in-air group. Post-procedure temperature-
corrected venous blood pH, pCO2, pO2, and HCO3- did not differ among groups, although for the
midazolam-sedated in-water group, pCO2 trended lower and pO2 varied most widely, and in the ketamine-
dexmedetomidine anesthetized group there was one turtle considered clinically acidotic (temperature-
corrected pH = 7.117). Venous blood lactate was greater for hatchlings recently emerged from the nest than
for turtles sedated with midazolam in air, with the other two groups falling intermediate between but not
differing significantly from the high and low lactate groups. All releases of hatchlings to the ocean were
scored as good, except for one fair on one poor release out of 11 in the midazolam-sedated in-water group.
Use of midazolam for sedating red-eared sliders (Trachemys scripta elegans) and snapping turtles
(Chelydra serpentaria) has previously been described, but reports in sea turtles are lacking. Full anesthesia
for in-water AEP measurements, as has been reported for larger juvenile green turtles, was not pursued for
leatherback hatchlings because the small glottis and trachea posed physical limitations on protecting the
airway adequately with an endotracheal tube while submerged. Sedation allowed the turtle to protect its
airway voluntarily while limiting flipper movement. Midazolam or ketamine-dexmedetomidine (and
reversal with atipamezole) would be useful for other procedures requiring minor or major restraint in
leatherback sea turtle hatchlings and other sea turtles, although variable susceptibilities may require dosage
adjustments.

VALIDATION OF ULTRASONOGRAPHY AS A NONINVASIVE DIAGNOSTIC TOOL TO
MEASURE SUBCUTANEOUS FAT DEPTH IN LEATHERBACK TURTLES

Heather Harris®, Scott Benson?, Michael James®, Kelly Martin?, Brian Stacy®, Charles Innis®, Julie
Cavin®, Pierre-Yves Daoust’, Paul Rist’, Thierry Work®, George Balazs®, and Jeffrey Seminoff'°
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> NOAA/University of Florida, Gainesville, Florida, USA
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8 USGS National Wildlife Health Center, Honolulu, Hawaii, USA

°® NOAA Pacific Islands Fisheries Science Center, Honolulu, Hawaii, USA
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Leatherback turtles undergo substantial cyclical changes in body condition between foraging and nesting
grounds caused by periods of intensive foraging followed by prolonged fasting during migration and
reproduction. These anatomical changes are characterized by alterations in body mass and morphometric
measurements, prominence of dorsal carapacial ridges, and thickness at the base of the head and
appendages. Ultrasonography has been used to measure subcutaneous fat depth to quantify body condition
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in a variety of domestic and wild animal species, but has not been reported for use in any sea turtle species.
To assess the efficacy of this technique for leatherback turtles, a total of 21 turtles were sampled, including
foraging adults from central California (n = 4), Massachusetts (n = 1), and Nova Scotia (n = 5); nesting
adult females from Florida (n = 8); and immature turtles from the Pacific Islands region (n = 3). Ultrasound
images were obtained from four anatomical sites: dorsal shoulder, dorsal neck, lateral neck, and hind end.
Ultrasound sites were chosen based upon previously identified regions of fat deposition, accessibility of the
site for turtles on a nesting beach and on a capture boat, and ability of the ultrasound signal to penetrate the
tissue. A SonositeVet 180 Plus portable ultrasound machine with curvilinear transducer was used to
determine tissue boundaries of the epidermis, dermis, subcutaneous fat, and muscle. The thickness of each
tissue layer was recorded with the machine’s internal calipers. Rigid landmarks were used as reference
points and multiple measurements were obtained from the same site to facilitate comparison within and
between individuals. The dorsal shoulder region was identified as the best site for differentiation of tissues
and appeared to be less affected by position or movement of the body as compared with the neck and hind
end. Imaging through the carapace was not possible due to the tight matrix of dermal ossicles which
reflected the ultrasound signal. Ultrasound measurements of subcutaneous fat depth were validated and
confirmed histologically in a subset of turtles by directly measuring the fat layer at necropsy in dead turtles
(n = 8) and with surgical fat biopsy of live turtles (n = 2). Potential issues causing variability with this
method include operator-applied pressure of the transducer, position of the front flipper in flexion or
extension, gelatinous consistency of the fat reducing accuracy of direct measurements, and degree of tissue
autolysis and freeze-thaw artifact in dead animals. Ultrasound can be used to rapidly assess body condition
during nesting and in-water capture operations without requiring manual restraint or disrupting normal
nesting behavior. Quantitative assessment of body condition may provide valuable data that can be used in
conjunction with other health parameters to facilitate global health comparisons between increasing and
declining leatherback turtle populations, and may have applications for other sea turtle species.

SURGERY, REHABILITATION AND RELEASE OF A JUVENILE HAWKSBILL RESCUED
FROM A LONGLINE IN THE BAHIA DE JALTEMBA, NAYARIT, MEXICO

Catherine E. Hart?, Alan A. Zavala-Norzagaray?, Cesar P. Ley-Qufionez®, Paula Aguilar-Claussell?,
and Alonso A. Aguirre*
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2 CIIDIR-IPN, Unidad Sinaloa, Juan de Dios Batiz Paredes No. 250, Col. San Joachin, C.P. 81101,
Guasave, Sinaloa, México.

® Doctorado Regional en Biotecnologia, Universidad Autonoma de Sinaloa, Culiacan, Sinaloa, Mexico.
* Smithsonian-Mason School of Conservation , Front Royal, Virginia, USA.

We report the treatment, surgery and satellite tracked release of a juvenile East Pacific hawksbill turtle
(Eretmochelys imbricata) that was given to our research group after being cut from a longline by divers in
the Bahia de Jaltemba, Nayarit, Mexico. The turtle was transported to the wildlife department of the
CIIDIR-IPN in Sinaloa for treatment. Radiography was used to gather information on the position and size
of the hook. The hook measuring 3cm was found lodged in the esophagus. The removal of the hook was
complicated due to its relatively large size compared to that of the turtle (SCL: 40cm; SCW: 31cm; 5 kgs).
The hook was successfully removed by making an 5mm incision through the tissue on the neck through
which the point of the hook was cut allowing the subsequent removal of the shank through the mouth. After
38days to recuperate at the research center we returned the turtle named “Jaltemba” to the bay where she
had been caught. Jaltemba is the first sea turtle to be satellite tracked in the state of Nayarit which resulted
in the turtles release being attended by hundreds of people from the community, press (local and national)
and government officials raising awareness of sea turtle bycatch and EP hawksbill turtles in the Mexican
Pacific.
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A PRELIMINARY SCREENING OF PERSISTENT ORGANIC POLLUTANT
CONCENTRATIONS IN HAWAIIAN GREEN TURTLE PLASMA IN RELATION TO
FIBROPAPILLOMATOSIS
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Fibropapillomatosis (FP) prevalence in green turtles (Chelonia mydas) has varied through time and space in
Hawaii but appears to be declining island-wide for unknown reasons. Because of this variation and
immunosuppressive qualities of contaminants, scientists have hypothesized that pollutants may contribute
to this disease. To address this, in 2011, we screened 12 Hawaiian green turtle plasma samples for
concentrations of 164 persistent organic pollutants (POPs). Four groups of turtles were examined: free-
ranging turtles from Kiholo Bay (0% FP), Kailua Bay (low to moderate FP 0-10%), and Kapoho Bay
(higher FP >10%) and severely tumored stranded turtles that required euthanasia. Samples were archived
by the Biological and Environmental Monitoring and Archival of Sea Turtle Tissues (BEMAST) project at
the National Institute of Standards and Technology Marine Environmental Specimen Bank. Three samples
from each group were selected for POP screening. Only seven of 84 polychlorinated biphenyls (PCBs 99,
118, 138, 153+132, and 180+193), one of 19 organochlorine pesticides, one of 36 brominated flame
retardants, three of 16 hydroxylated/methoxylated polychlorinated biphenyls (PCBs) or polybrominated
diphenylethers (PBDEs), and two of nine halogenated phenols were detected with all other compounds
below the limit of detection. Medians (n = 12) were 66.7 pg/g total PCBs, 2.63 pg/g 4,4’-DDE, 14.6 pg/g
PBDE 99, 8.05 pg/g 40H-PCB 187, 275 pg/g 60H-PBDE 47, 127 pg/g 60H-PBDE 99, 352 pg/g 2,4,6-
tribromophenol, and 149 pg/g pentachlorophenol. For comparison, PCB levels in Hawaiian turtles are
approximately one order of magnitude lower than green turtles examined elsewhere and two orders of
magnitude lower than loggerhead turtles from the southeastern U.S. coast. The presence of hydroxylated
and phenolic compounds is a novel discovery for sea turtles. These compounds originate from liver
metabolism of parent pollutants (e.g., OH-PCBs) or are naturally synthesized by marine organisms like
algae or sponges (e.g., OH-PBDEs and 2,4,6-tribromophenol). Their presence at concentrations higher than
total PCBs leads to interesting questions about their origins and toxicity, particularly because hydroxylated
PCBs/PBDEs can be more toxic than the parent contaminant. Significant differences were detected among
the four groups for total PCBs (p = 0.0102; stranded>Kiholo>Kailua>Kapoho). Stranded turtles also had
the highest concentrations of 4,4’-DDE and PBDE 99 probably because of weight loss resulting in a release
of POPs from fat stores thus elevating the blood concentrations. Even though POPs probably did not play a
role in the genesis of tumors, the higher circulating levels after weight loss could exacerbate their poor
health status. Significant differences were also detected for 60H-PBDE 99 (p = 0.0037), in which Kiholo,
the FP-free site, was the only site with detectable concentrations. Kiholo turtles also had the highest
concentrations of 60H-PBDE 47, and Kailua turtles had the highest levels of 40H-PCB 187, 2,4,6-
tribromophenol, and pentachlorophenol. These findings provide some of the first baseline data for POP
exposure in Hawaiian sea turtles and suggest that these 164 POPs are not contributors of FP. Future
analysis of additional samples is expected to provide more statistical power to better answer this question.

13



33" ISTS Symposium on Sea Turtle Biology and Conservation, Baltimore, Maryland, USA

ISPOLYCYTHEMIA AN ADAPTATION TO HIGH CO? INCUBATION CONCENTRATIONS BY
LOGGERHEAD SEA TURTLE EMBRYOS?
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Loggerhead sea turtles lay their eggs approximately 30-45 cm deep and clutch incubation is dependent on
several intrinsic factors such as sand quality, temperature, moisture and compaction. Beach erosion has led
to beach restoration projects that create anthropogenic shorelines that may or may not be conducive to egg
incubation. Previous research has shown that nourished beaches with high sand compaction restrict the
diffusion of oxygen and carbon dioxide gases between the egg clutch and beach surface. Depending on
individual sand properties and nest location along the planform, high sand compaction can increase
embryonic mortality. However, in some situations, embryonic development proceeds and hatchlings
emerge successfully. This paradox leads to questioning if polycythemia could be an adaptation used by
loggerhead embryos to survive higher carbon dioxide (and lower oxygen) concentrations during incubation.
The experimental design consisted of two incubator conditions of high and low sand compaction. Each
incubator had 40 randomized eggs and each treatment had four replicates, plus in situ control nests.
Concentrations of carbon dioxide and oxygen were measured continuously throughout incubation. After
emergence, hatchlings were weighed, measured (straight carapace length, straight carapace width, body
depth), and a sample of 10 hatchlings/incubator had blood drawn from the dorsal cervical sinus. Blood was
used to make smears that were stained with Wright’s solution. Erythrocytes (rbc) were counted using a
light microscope under oil immersion and averaged for each experimental treatment. Data show that
clutches incubated in higher sand compaction had restricted gas diffusion rates and its embryos were
exposed to higher concentrations of carbon dioxide and lower oxygen. Conversely, clutches in lower sand
compaction had opposite gas concentrations and were similar to in situ nests. Hatchlings from high carbon
dioxide nests had higher RBC counts when compared to those from the opposite incubation treatment.
However, these values were not statistically significant so we cannot state that polycythemia is a survival
adaption used by sea turtle embryos under similar incubation conditions. Another possible explanation for
the high hatching success of some clutches exposed to high carbon dioxide and low oxygen is the effect
that carbon dioxide can have on the oxygen affinity of hemoglobin. As the amount of blood carbon dioxide
increases, more H+ are formed and blood pH decreases. This changes the percentage of oxygen saturation
of hemoglobin (Bohr Effect), causing it to deliver more oxygen to tissues. It appears that loggerhead sea
turtle embryos evolved different physiological adaptations to incubation conditions of high carbon dioxide
and low oxygen concentrations, such as those created when beach sand compaction is very high. Whether
through polycythemia, the Bohr Effect, or both, sea turtle embryos can develop under these compromised
incubation conditions. However, physiological constraints exist which limit the ability to adapt to these
incubation environments. Besides lowering the hatching success, high incubation concentrations of carbon
dioxide also lower hatchling physical characteristics and vigor, which decrease survivorship. Therefore, we
recommend that when designing a beach restoration project, that sand compaction be a key factor to
determine the successful incubation of sea turtle clutches.
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EMBRYONIC GONADAL DIFFERENTIATION OF PROGESTERONE RECEPTORS IN THE
GREEN TURTLE, CHELONIA MYDAS, RAS AL-HADD, OMAN.

Ibrahim Y. Mahmoud®, M. Alawi®, M.W. Yaish? and S.N. Al-Bahry?

! Department of Biological Sciences and Chemistry, University of Nizwa, Oman
? Department of Biology, College of Science, Sultan Qaboos University, Muscat, Oman

Steroidogenesis and the expression of the progesterone receptor (PR) is not well established during the
embryogenesis in the sea turtles. A total of 170 freshly laid green turtle (Chelonia mydas) eggs were
collected at random during June 2010 at Ras Al-Hadd Reserve, from different nests immediately after
oviposition. Shortly after, the eggs were placed in an incubator set at 30°C to produce 100% females. Eight
to ten eggs were dissected every 48h and the embryos were immediately frozen in liquid nitrogen. Prior to
day 20, the gonads were undifferentiated but became differentiated between day 20-30 which is known as
the thermosensitive period (TSP). The undifferentiated gonads gave rise to primary ovarian organ. To
detect progesterone receptors, soluble proteins were extracted and the concentrations were determined
using nanodrop. Then the proteins were separated by sodium dodecyl sulfate gel electrophoresis (SDS-
PAGE) and were detected by commassie blue staining technique. Progesterone receptors were then
specifically detected using western immunoblotting technique. Rabbit polyclonal to PR was used as a
primary antibody and alkaline phosphatase conjugated mouse IgG was used as a secondary antibody.
Progesterone receptors were present during the TSP which is an indicative of steroidogenesis. However,
these receptors were not present prior to day 20. These progesterone receptors remained stable for the rest
of the incubation period. The initiation of gonadal differentiation occurred almost 1/3 of the incubation
period. Results from this study are in agreement with the immunohistological studies of progesterone
receptor expression in both female and male embryos.

SCALING OF BITE PERFORMANCE WITH HEAD AND CARAPACE MORPHOMETRICS IN
GREEN SEA TURTLES (CHELONIA MYDAS)

Christopher D. Marshall', John Wang?, Axa Rocha®, Carlos Godinez*, Shara Fisler®, Tomoko
Narazaki®, and Katsufumi Sato’

! Texas A&M University, Galveston, TX, USA

2 Joint Institute of Marine and Atmospheric Research, University of Hawaii, Honolulu, HI, USA

® Centro de Investigacion Cientifica y de Educacién Superior de Ensenda, Ensenada, MX

* Comision Nacional de Areas Naturales Protegida, MX

> Ocean Discovery Institute, San Diego, CA, USA

® International Coastal Research Center, Atmosphere and Ocean Research Institute, The University of
Tokyo, Kashiwa, Chiba Prefecture, Japan

" International Coastal Research Center, Atmosphere and Ocean Research Institute, The University of
Tokyo, Kashiwa, Japan

Traditionally, adult green sea turtles (Chelonia mydas) are characterized as predominately herbivorous.
However, data from the pacific demonstrates that green turtles consume a more varied and omnivorous diet
comprised of sea grasses, algae, and animal matter. For example, green turtles off the Baja Coast of Mexico
occasionally target red crabs. Also, there is evidence that green turtles in this region consume more animal
matter in deeper water and more plant matter in shallower water. The ability to mix diets from a variety of
habitats should be reflected in adaptations of the feeding apparatus. Recent data in loggerhead turtles
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(Caretta caretta) demonstrate that bite force is correlated with head morphometrics and that the ontogeny
of bite force has implications for foraging ecology. Therefore, the objective of this study was to correlate
bite force data with head and carapace morphometrics from adult green sea turtles. We predicted that
maximum bite force in green sea turtles would be less in magnitude than loggerheads, but still forceful
enough to break vegetation, which is a tough material. In light of the omnivorous diet of some green turtles,
a high bite force would also be advantageous for consuming animal matter. In addition, we predicted that
bite force would be positively correlated with head width since an increase in the cross-sectional area of the
adductor mandibulae (as reflected by head width) should increase bite force. Therefore, mass, straight
carapace length, straight carapace with, greatest head width, height, and length, were collected along with
bite force from free-ranging green sea turtles (N=73) from Punta Abreojos, Baja California Sur, Mexico
and from several adult green sea turtles from Otsuchi, Japan. Subjects ranged from 13.6 to 147 kg, with a
mean straight carapace length and width of 56.6 cm (S.D. £12.5) and 45.2 £7.6, respectively. A bite force
apparatus that incorporated a piezoelectric force transducer, with bite plates customized for sea turtles, was
used to collect bite force data at the rostral most tips of the jaws from subjects. The maximum bite force
measured was 303 N. Mean HW, HH, and HL were 8.9 cm (+ 1.8), 9.0 (= 2.0), and 11.2 (*2.7),
respectively. A stepwise regression demonstrated that head width was the best predictor of bite force (P <
0.01; R2 = 0.61). Although the maximum bite force for green turtles was lower than that reported for
loggerheads, bite forces were relatively forceful compared to other marine durophagous vertebrates. In
addition, during bite force measurements, propalineal movement of the lower jaw was routinely observed.
This suggests that the maximum bite force may be slightly underestimated. This movement also suggests
that some degree of oral processing occurs during feeding events. The magnitude of bite force and
propalineal motion of the lower jaw of green turtles is likely an adaptation for cropping tough plant and
algal material, but bite forces generated are also in the range required to crush several crab and mollusk
species at small size classes.

USE OF HYPERBARIC OXYGEN THERAPY TO TREAT OSTEOMYELITIS IN A
LOGGERHEAD SEA TURTLE

Nancy S. Mettee

Wider Caribbean Sea Turtle Conservation Network (WIDECAST), Juno Beach, FL USA

Hyperbaric Oxygen Therapy (HBOT) involves inhaling 100% oxygen while under increased atmospheric
pressure. This fully saturates the hemoglobin in the red blood cell, and allows for hyperoxygenation of the
blood by further dissolving oxygen into plasma. The first use of HBOT was in 1600s, when a British
clergyman built a structure he called a domicilium and used hand bellows to pressurize the air inside. Its
use today has multiple physiological effects which have proven beneficial for a remarkable variety of
diseases. The objective of HBOT is hyperoxygenation, which is effective in the treatment of:
decompression sickness, carbon monoxide toxicity, retinal artery occlusion, crush injury/compartment
syndrome, compromised grafts, blood loss anemia, soft tissue infection, refractory osteomyelitis, and more.
Some of the important benefits include: vasoconstriction, reduction of edema, promotion of angiogenesis,
stimulation of fibroblasts, increase of collagen synthesis, increased oxidative killing by leukocytes, and
clostridial toxin inhibition. Treatment involves placing the patient in a chamber and increasing pressure to
2-4 atmospheres depending on overall condition and reason for use. Pressure is increased with addition of
100% oxygen and maintained for approximately one hour. Treatment frequency can be daily for several
months. In this case, HBOT was employed as treatment of refractory osteomyelitis. HBOT has many
beneficial effects specific for osteomyelitis as it will reduce the presence of anerobic bacteria and make
systemic antibiotics more effective. Furthermore, as oxygen tension in the infected bone is elevated above
normal levels, oxygen dependent polymorphonuclear cell function will increase. Finally, HBOT promotes
osteoclast function, as resorption of necrotic bone is also oxygen dependent. An adult female loggerhead
was presented in the fall of 2010 with both front flippers partially amputated by apparent shark bite. There
was a deep laceration on the ventral side of the right flipper which penetrated the carpal joint. The left front
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flipper was missing 60% of its distal tip. Over the subsequent year, wounds were cultured multiple times
and treated with appropriate systemic antibiotics for extended courses (60-90 days). Wounds were also
deeply debrided twice under anesthesia: once with silverlon drains placed to facilitate exudate leaving the
wound, and a second time with antibiotic impregnated beads placed into the wound bed to elute antibiotic
directly into the wound. Despite the variety of techniques and extended treatment intervals, when treatment
was discontinued, within 6 weeks the patient would become inactive, anorexic, and show a marked increase
in the WBC. Active osteomyelitis was visible radiographically as an increase in bone lysis in the affected
areas. HBOT therapy was initiated as an alternative therapy. The treatment sessions involved 1 hour “dives”
to 2.5 atmospheres of pressure for one hour 3 days a week for a total of 18 dives. Concurrent use of
appropriate systemic antibiotic was also used for its synergistic effect. The turtle was held in captivity for 1
year after treatment and showed none of the clinical or radiographic changes previously seen. The turtle
was tagged and released and her progress can be monitored by satellite tag.

ANATOMICAL STUDY OF HEART MORPHOGENESIS OF OLIVE RIDLEY (LEPIDOCHELYS
OLIVACEA) ON THE COAST OF OAXACA*

Eleazar A. Mijangos®, Hortensia M. Rosales?, Estela R. Hernandez*, and Isbel S. Del Angel*

! Escuela de Medicina Veterinaria y Zootecnia, Universidad Auténoma “Benito Juarez” de Oaxaca, México
2 Laboratorio de Embriologia, Escuela Nacional de Ciencias Bioldgicas, IPN, México, D.F.

Sea turtles are endangered, which is why research on embryos of these species is limited; obtaining
permission to collect samples is difficult. Because of this the study aimed to examine morphological
changes of the heart in embryos during development until hatching. Embryos were studied from 240 eggs,
which were collected from two olive ridley nests on the beach of Palmarito, in the municipality of Bajos de
Chila, San Pedro Mixtepec, Oaxaca, Mexico, under permit number SGPA/DGVS/01731 / 08 dated April 1
2008. The collected eggs were incubated in the sand protected by a corral on the beach. The first specimen
was taken on the 2nd day of incubation, and collection continued daily with sampling until day 45 of
incubation. The samples were injected with 10% formol for fixation and were preserved in the same
solution in plastic bags, labeled with the date and the day of incubation. Subsequently embryos were
obtained by cutting the shell of the egg and baring the yolk, where the organisms were extracted and fixed
in jars with 10% formol for 24 hours. After this fixing time, we proceeded to wash the embryos with tap
water for 12 hours and continued the processing in toto using the "Green Light" technique. This begins with
the embryos in the light green solution, then excess dye is removed by washing them in alcohol at 85°,
followed by dehydration through changes of one hour at 96° alcohol, absolute alcohol followed and the
mixture in absolute alcohol - salicylate, the transparentation was performed with salicylate - xilol mixture
and finally the embryo is mounted with synthetic resin and observed under a microscope to obtain the
results. It was noted that embryos on the 3rd day of incubation showed secondary encephalic vesicles,
cephalic flexure, were developing eyes and the heart was forming by the heart straight tube having a series
of expansions corresponding to arterial trunk, arterial bulb, primitive ventricle atrium and venous sinus, in
addition 7 to 9 pairs of somites. As the incubation days advanced until the 12th day, the following changes
were observed in the heart: the development of the cardiac loop corresponding to the first curvature called
bulboventricular asa, then the curvature took the form of an "S"; that ensures that the atria that are still
developing are positioned dorsal to the ventricle. We conclude that the morphological changes that occur
until the 12th day include a heart with well-formed structures, and from then until 45 days, the heart only
undergoes changes in its structural size (atria and ventricle) with the right atrium predominating in size
with respect to the left atrium.

17



33" ISTS Symposium on Sea Turtle Biology and Conservation, Baltimore, Maryland, USA

SEA TURTLE DERMAL SCUTE VARIATIONS FROM RESCUED INDIVIDUALS IN THE
GULF OF VENEZUELA

Beatriz Moran®, Ninive Espinoza Rodriguez’, and Héctor Barrios-Garrido'?

! Grupo de Trabajo en Tortugas Marinas del Golfo de VVenezuela. Maracaibo — Venezuela. Laboratorio de
Ecologia General. FEC. Universidad del Zulia. Maracaibo — Venezuela.

2 JUCN SCC Marine Turtle Specialists Group (IUCN SCC-MTSG). Centro de Modelado Cientifico.
Universidad del Zulia (CMC).

Species from the Cheloniidae family: Chelonia mydas, Caretta caretta, Eretmochelys imbricata,
Lepidochelys olivacea, Lepidochelys kempii and Natator depressus, presents as a distinctive feature the
presence of an osseous carapace covered with skin and scutes. In the Gulf of Venezuela (GV) four of the
six species belonging to this family are present; this area is a well-known foraging location for Caribbean
populations of marine reptiles. The number and arrangement of these scutes or scales are specific to each
species, the presence of supernumerary dermal shields or scales could lead to confusion at the moment of
correctly identify these species. This variation has been associated with altered dermal environmental
conditions during embryonic development. Based on the review of sea turtles individuals rescued and
included in the database of the Workgroup on Marine Turtles in the Gulf of Venezuela (GTTM-GV, by its
Spanish Acronym) a total of 19 individuals with presence of supernumerary scales were analyzed; 89% of
individuals belonged to the species Chelonia mydas and 11% of the species Caretta caretta. Several
variations in dermal shields agreements of both species’ carapace were observed, with a range from one to
four "extra™ scales or scutes. This phenomenon (called "Dovetail Syndrome™) does not affect the survival of
the individuals; it is known to be an anomaly related with either a genetic or embryogenesis condition and a
poorly understood phenomenon. All records and photographs of sea turtle individuals may have different
uses in sea turtle populations’ management and conservation programs. In foraging areas, such as the Gulf
of Venezuela, this data can complement the morphometric and meristic database with a standardized photo-
identification of individuals; such identification might be used in areas of illegal consumption and trade of
carapace and other products for a better control for these unlawful acts with endangered species.

PRELIMINARY EVALUATION OF MINIMALLY INVASIVE SEXING TECHNIQUES FOR IN-
WATER STUDIES OF LEATHERBACK SEA TURTLES

April Nason', Thane Wibbels?, Heather Harris®, and Michael James*

! Department of Biology, Dalhousie University, Halifax, NS CANADA B3L 2T2

2 Department of Biology, University of Alabama, Birmingham, AL, USA 35294-1170

® NOAA-SWFSC (contract), Marine Turtle Ecology and Assessment Program, Morro Bay, California,
USA

* Fisheries and Oceans Canada, Bedford Institute of Oceanography, Dartmouth, NS CANADA B2Y 4A2

Sea turtles do not contain heteromorphic sex chromosomes, precluding the use of genetic methods to
confirm sex of individuals. Common alternative techniques used to confirm sex include laparoscopy, gonad
histology and ultrasound of the inguinal region to view the reproductive organs. These techniques are not
practical for in-water studies of leatherback sea turtles that depend on humane and short handling protocols.
For large sub-adult and adult leatherbacks, tail length is a secondary sexual characteristic that can
accurately identify sex. However, unless phallus eversion occurs during handling or tag recapture data can
link individuals to nesting beaches, sex cannot be confirmed with absolute certainty. We explored the use
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of three techniques for identifying sex of leatherbacks live-captured off of Nova Scotia, Canada: ultrasound
of the tail to view the phallus, digital palpation of the phallus through the cloacal opening, and blood
sampling followed by testosterone radioimmunoassay (RIA) to analyze sex hormone levels. Digital
palpation was performed on two live adult male turtles and tail ultrasounds were performed on three live
adult turtles (two females and 1 male) and one stranded, dead adult turtle. For the latter, ultrasound was
promising as the phallus was identifiable using a 7.4cm field depth, especially when the phallus was
manipulated. Ultrasound on the live adult male turtle was inconclusive, possibly due to boat and animal
movement. Digital palpation of the phallus through the cloacal opening was unsuccessful in the two live
male turtles. Using 600pg/mL as the cutoff value between males and females, we found that testosterone
levels of 22 of 26 turtles agreed with their sex assignment based on tail length. The sexes of 9 of the 22
individuals were confirmed based on tag recapture data or phallus eversion. Three of four turtles for which
testosterone levels were discrepant with sex assignment based on tail length were visually determined to be
males with testosterone levels more typical of females. This may have been resulted from stress-induced
increases in cortisol, which can decrease testosterone levels.

FLOW CYTOMETRY OF MYCOBIOTA ISOLATED FROM NESTS, EGGS, AND
STILLBIRTHS OF THE SEA TURTLE ERETMOCHELYS IMBRICATA (LINNAEUS, 1766)

Milena S. C. Neves?, Mariana O. Castro?, Carina C. M. Moura®, Jodo Loreiro?, Luciana G. Oliveira®,
and Anabela Marisa Azul?
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The hawksbill sea turtle, Eretmochelys imbricata, was a subject of trade due to the collection of its eggs,
consumption of the female’s meat, and fishing activities in coastal areas. Besides human impacts,
pathogens have also led to high rates of mortality, especially fungi that can kill embryos and cause
cutaneous mycosis. Flow cytometry, a highly robust and fast technique, has become widely used in the last
couple of decades to estimate the genome size of living organisms, including fungi. This can be very useful
for biosystematics purposes. This study used this technique to quantify the genome size of fungal species
isolated from soil, stillbirths and hawksbill turtle eggs, and then to evaluate the usefulness of this character
to complement previous morphological identification of fungal species. Nuclear suspensions were obtained
after chopping the fungal tissue in 1 mL of lysis buffer, subsequent filtering of the solution through a 80
MM nylon filter and staining with propidium iodide. The stained samples were then analysed in the flow
cytometer and data was acquired in the form of histograms. Using this method, the genome sizes of
Fusarium solani, Aspergillus terreus, and A. niger were estimated as 1C=95 Mbp, 35 Mbp and 40 Mbp.
Consistent estimates among different replicates aided in the complementary identification of the fungal
species. Using this method, the genome size of Fusarium solani, Aspergillus terreus and A. niger was
estimated as 1C = 95 Mbp, 35 Mbp and 40 Mbp. The detection of Fusarium solani is particularly important
as this species is known to be the cause of mortality in embryos of some species of sea turtles. Further
studies related to the size of the fungal genome, its possible variations, and other inferences on gene
mutations in differentiation of species or subspecies are necessary to investigate their pathogenicity and
strengthen studies on the ecology and conservation of sea turtles.
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FLIPPER BEATING MODULATION OF GREEN TURTLES IN WATER AND ON LAND:
IMPLICATIONS FOR AQUATIC ADAPTATION AND LOCOMOTOR TRADE-OFF
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Sea turtles spend most of their lives in marine habitats, but they require a terrestrial environment for
oviposition. In both conditions, they use limbs for thrust production and modulating the stroke for
efficiency or higher thrust is important in their biomechanical strategy. We attached animal-borne
W1000L-3MPD3GT data loggers on green turtles during inter-nesting periods and recorded the surging
acceleration and swimming speed. We report how green turtles modulate flipper beating during travel in
the inter-nesting period and whether the stroke cycle is different between in-water and on-land. Firstly, we
assessed the relationship between swimming speed, stroke frequency, and amplitude of surging
acceleration representing stroke amplitude for varying swim speed. For varying speed, stroke frequency x
amplitude of surging acceleration had more explanatory power than stroke frequency or amplitude of
acceleration. Therefore, flipper-beating of sea turtle during continuous swimming is indicated to be
modulated by both of stroke frequency and thrust per stroke that may enable sea turtles to adopt flexible
swimming strategy depending on the situation. Assuming that the amplitude of acceleration is proportional
to the stroke amplitude, the relationship observed in this study indicated that Strouhal number slightly but
significantly decreases as swim speed increases. Secondly, stroke frequency was compared between during
swimming in water and crawling on land. The results showed that stroke frequency during terrestrial
crawling is significantly higher than that during swimming. It contrasts to previous studies of animals
performing drag-based swimming. Because green turtles are thought to be lift-based swimmers that
produce thrust mainly by dorsoventral excursion, anteroposterior excursion that is thought to be important
for drag-based swimming and terrestrial crawling may be restricted. Small anteroposterior excursion
resulting in short stride length may be complemented by higher stroke frequency during crawling. We
thank the Symposium Travel Fund and donors for assistance.

PAIN MANAGEMENT STRATEGIES IN SEA TURTLES AND PHARMACOKINETICS OF
TRAMADOL AND O-DESMETHYLTRAMADOL IN LOGGERHEAD SEA TURTLES (CARETTA
CARETTA)

Terry M. Norton®, Kurt K. Sladky?, Sherry Cox®, Steven Nelson', Michelle Kaylor*, Amy Hupp®, and
Rachel Thomas!

! Georgia Sea Turtle Center, Jekyll Island Authority, Jekyll Island, GA USA

2 Department of Surgical Sciences, School of Veterinary Medicine, University of Wisconsin, Madison, WI
USA

® Department of Biomedical and Diagnostic Sciences, College of Veterinary Medicine, University of
Tennessee, Knoxville, TN USA

Trauma is the most common reason for sea turtles to be presented to the Georgia Sea Turtle Center for
rehabilitation. Boat strike injuries account for over 20 percent of our caseload and these injuries are likely
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to be extremely painful. During the past few years, our understanding of reptile pain and its reduction
through analgesic (pain management) drugs has become clearer, although many of these drugs cause
respiratory depression in reptiles as they do in mammals. Tramadol hydrochloride is a centrally-acting
synthetic analgesic drug which is used for moderate to moderately-severe pain in a variety of species.
Tramadol is a very weak p-opioid (morphine-like drug) receptor agonist, induces serotonin release, and
inhibits the reuptake of norepinephrine. Tramadol is converted to O-desmethyltramadol, a significantly
more potent p-opioid agonist. The opioid agonistic effect of tramadol and its major metabolite(s) is almost
exclusively mediated by such p-opioid receptors. This further distinguishes tramadol from opioids in
general (including morphine), which do not possess tramadol's degree of receptor subtype selectivity and
which are much stronger opiate-receptor agonists. A recent study in red eared sliders showed that orally
administered tramadol provided analgesia in red-eared slider turtles, and the pain relieving effects appeared
to last for 4-5 days following a single oral dose. In addition, tramadol caused minimal respiratory
depression in the same turtles. The objective of this study was to determine the pharmacokinetics of two
orally administered doses of tramadol (5 and 10 mg/kg) and its major metabolite (O-desmethyltramadol) in
loggerhead sea turtles (Caretta caretta). After oral administration, the half-life of tramadol administered at
5 mg/kg and 10 mg/kg was 20.35 and 22.67 hours, whereas the half-life of M1 was 10.23 and 11.26 hours,
respectively. The maximum concentration (Cmax) for tramadol after oral administration at 5 mg/kg and 10
mg/kg was 373 and 719 ng/mL, whereas that of M1 was 655 and 1376 ng/mL, respectively. We were able
to determine that tramadol, administered orally to loggerhead sea turtles at both dosages provided
measurable plasma concentrations of tramadol and O-desmethyltramadol for several days with no adverse
effects. Plasma concentrations of tramadol and O-desmethyltramadol remained > 100 ng/ml for at least 48
hours and perhaps as long as 96 hours when tramadol was administered at 10 mg/kg. Based on therapeutic
levels that are achieved in humans, a dose of 10 mg/kg every 48 hrs should produce similar levels but
further studies are needed to confirm this information including multi-dose and pharmacodynamic studies.

SEA TURTLE HEALTH, VETERINARY CARE, AND REHABILITATION WORKSHOP IN
COSTARICA

Terry M. Norton®, Nancy Mettee?, Brian Stacy®, Noha Abou-Madi’, Alexia Maizel°, and Oscar Brene
Arias®

! Georgia Sea Turtle Center, Jekyll Island, Georgia, USA
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® University of Florida College of Veterinary Medicine, National Oceanographic and Atmospheric
Administration (NOAA), Gainesville, Florida, USA

* Cornell University School of Veterinary Medicine, Ithaca, New York, USA

® Reserva Playa Tortuga, Ojochal, Costa Rica

Sea turtles are global citizens whose status is imperiled worldwide. As nations struggle to conserve this
priceless natural resource by developing their own methods for conservation, it should be remembered that
rehabilitation is a powerful tool. While the number of animals returned to the sea is often inconsequential,
the number of people that can be influenced by the effort can be enormous.The positive effect of a
successful rehabilitation and public release back to the wild can ripple thru the community and inspire
people from many backgrounds.Sea turtles are effective ambassadors for ocean conservation worldwide.
Education programs using animals undergoing rehabilitation can highlight local threats to sea turtles. When
witnessed, this can develop an appreciation and even sympathy for the species which can have far reaching
effects. Sea turtle rehabilitation allows for "saving turtles, one person at a time". Sea turtle rehabilitation in
the United States attracts hundreds of thousands of visitors who are local and many more tourists from
other regions and countries. Many countries already have veterinarians that are willing to help but simply
lack the knowledge and the coordination with local biologists and wildlife rehabilitators to successfully
hold animals in captivity during convalescence. Due to endangered species law it is not practical or legal to
move animals across borders so it becomes vital that each nation have its own network for a successful
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rehabilitation program. The purpose of the sea turtle medicine and surgery workshop is to provide the
special training to these people. It is a 5 day intensive lecture and wet lab designed to expose veterinarians,
veterinary students, biologists, and rehabilitation specialists to the unique aspects of sea turtle health care. It
is taught by four veterinarians with extensive experience in facility development, husbandry, pathology,
and wildlife medicine.

FACTORS AFFECTING SURVIVORSHIP IN REHABILITATING SEA TURTLES WITH
FIBROPAPILLOMATOSIS

Annie Page-Karjian', Terry Norton?, Maya Groner®, and Nicole L. Gottdenker?

! University of Georgia, College of Veterinary Medicine, Department of Pathology, Athens, GA USA

% Georgia Sea Turtle Center, Jekyll Island, GA USA

® University of Prince Edward Island, Centre for Veterinary Epidemiological Research, Charlottetown, PE
Canada

Fibropapillomatosis (FP), a neoplastic disease of sea turtles with a likely primary herpesviral etiology, is
characterized by cutaneous, conjunctival, and occasionally visceral growths. We characterized the
occurrence, clinical presentation, case progression, and outcome of rehabilitating sea turtles with FP (n =
18) at the Georgia Sea Turtle Center, Jekyll Island, GA (GSTC). We also evaluated case data from a group
of non-FP turtles in rehabilitation (control group, n = 18). During 2009-2012, FP was present in ~5% of
rehabilitating sea turtles at the GSTC, including green (Chelonia mydas) and Kemp’s ridley (Lepidochelys
kempii) turtles. The majority of the FP+ turtles were juvenile (94.4%), female (87.5%), green (94.4%) sea
turtles. Highest FP prevalence was in the 25-29.9 cm and 40-44.9 cm SCL size classes (22.2% each).
Floating was significantly more likely to be observed in FP+ turtles than in non-FP turtles. Average time in
rehabilitation was 251 days (x SE 18.94) for FP+ turtles, and 127 days (x SE 62.59) for non-FP turtles.
Time to FP onset ranged from demonstration of FP lesions at the time of submission (0 weeks) to 40 weeks.
Of the FP+ cases, 61.1% were released following rehabilitation; 22.2% were euthanized due to FP; 11.1%
died in captivity; and 5.6% kept in permanent captivity. FP+ turtles had significantly greater odds of being
euthanized than non-FP turtles. This study summarizes multifactorial aspects of FP cases in rehabilitation,
suggests important parameters to evaluate in prospective FP cases, and provides potential predictors for
possible case outcomes.

BIOACCUMULATION AND BIOMAGNIFICATION OF MERCURY AND SELENIUM IN
LEATHERBACK SEA TURTLES (DERMOCHELYS CORIACEA): A CAUSE FOR CONCERN IN
THIS SPECIES?*

Justin R. Perrault

Florida Atlantic University, Boca Raton, Florida, USA

Leatherback sea turtles (Dermochelys coriacea) make long-distance migrations between foraging areas and
breeding areas. Within foraging areas, leatherbacks consume vast amounts of prey that can expose them to
high concentrations of environmental toxicants. Increased concentrations of contaminants may have
detrimental impacts on health, reproduction and survival. Specifically, 1 chose to analyze mercury, a
toxicant with no known biological function, and selenium, a necessary nutrient that is known to detoxify
mercury, yet can be toxic at elevated concentrations. To quantify bioaccumulation and biomagnification of
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mercury and selenium in the leatherback food chain, I collected and analyzed water and prey samples from
areas where leatherbacks feed and liver samples from stranded leatherbacks of all life stage classes
(hatchlings, juveniles, subadults, adults). Lastly, one food sample and multiple liver samples from post-
mortem lab-reared leatherback post-hatchlings were collected. All samples were analyzed for total mercury
and selenium compounds by spectrometric methods. | found that both of these trace elements tended to
biomagnify up the food chain: water samples had the lowest concentrations of mercury and selenium, while
liver samples from the adult life stage class had the highest concentrations of these elements. Analyses of
captive-raised individuals, which fed on a manufactured diet that used tuna as a protein source, showed
bioaccumulation of mercury. Individuals that were captive for longer had much higher concentrations of
mercury in their livers than those individuals that died in quarantine (i.e., before feeding began) indicating
biomagnification and bioaccumulation can start early in life and primarily occurs from food intake;
however, absorption of the yolk sac may cause a slight increase in bodily mercury levels at this early life
stage. Liver samples of stranded juvenile leatherbacks had significantly lower concentrations of both
mercury and selenium in comparison to the adult life stage class. In leatherbacks, mercury and selenium
concentrations in the liver of adult individuals were much lower than marine mammal species, but are often
similar to or higher than fishes, birds, and other marine turtles. One interesting observation found is that
concentrations of both mercury and selenium in the liver of the stranded leatherback adults were greater
than or equal to levels known to affect health of some bird species and were above tolerance limits
established for human food consumption set by a variety of environmental and public health agencies. This
observation is important in areas where turtle meat is consumed by human populations. Such levels suggest
that scavengers and predators upon leatherbacks are also at risk unless they have physiological mechanisms
to detoxify ingested mercury. Anthropogenic deposition of trace elements and toxicants into the
environment is of concern because bodily concentrations of both mercury and selenium increase as
leatherbacks age. Because these organisms are long-lived, toxicant loads may increase to physiologically
harmful levels in these imperiled species and to their consumers.

GREEN SEA TURTLES (CHELONIA MYDAS) RECEIVED AT CENTRO DE RECUPERACA0O
DE ANIMAIS MARINHOS (CRAM/FURG) IN 2011

Roberta Petitet!, Pedro Bruno?, Lais Guterres®, Andrea Adornes?, Lauro Barcellos?, and Rodolfo
Pinho da Silva Filho?

! Centro de Recuperagdo de Animais Marinhos, CRAM-FURG; Programa de Pés-graduacéo da
Oceanografia Biol6gica, Instituto de Oceanografia, Universidade Federal de Rio Grande — FURG, Rio
Grande, Brazil

2 Centro de Recuperacio de Animais Marinhos, CRAM-FURG, Rio Grande, Brazil

® Laboratério de Tartarugas e Mamiferos Marinhos, Universidade Federal do Rio Grande (FURG), Rio
Grande-RS, Brazil

Although the Centro de Recuperacao de Animais Marinhos (CRAM-FURG) receives a number of green
sea turtles exhibiting different types of injuries each year, numbers were unusually high during 2011, with
92 green turtles being admitted for treatment. These turtles ranged from 28.5 to 62.0 cm curved carapace
length (CCL) (mean = 38.0 £ 4.96 cm CCL) and injuries were classified as: 1) heavy epibiont load, 2)
debris ingestion, and 3) fishery interaction. The purpose of the current study was to assess potential
relationships between injury type and stranding date. Of the total 92 green sea turtles received, 56 had
debris in their gastrointestinal tract, 21 exhibited heavy epibiont loads, 9 displayed evidence of fishery
interaction, and for the remaining 9 turtle’s cause of stranding could not be determined. In addition, three of
the individuals exhibited two types of injuries. Two ingress peaks were observed, one during April/May
and the other in October/November. Turtles received during the first peak were cachectic and severely
dehydrated, while those during the second peak displayed good body condition and only moderate
dehydration. We propose that the first peak results from consumption of debris that accumulates in great
quantities near the beaches of Rio Grande do Sul State, Brazil, from tourist use of the area during summer
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months (December to March). Because early juvenile green turtles may not yet have fully transitioned to an
herbivorous diet, if food resources are limited in these areas then the turtles might adopt a mixed,
omnivorous feeding strategy that could lead to consumption of debris. Treatment for debris ingestion was
intensive hydration, antibiotic therapy, and regular feeding; however only two (5%) of individuals
displaying this type of injury had good response to the treatment and were released. Green turtles received
during the second ingress peak appeared to represent those turtles that stayed in inshore waters during the
winter (July to September) and possibly entered a lethargic, dormant state due to low water temperatures
(~10° C) and food availability, which in turn allowed extensive epibiont colonization of the turtles’
carapaces. This behavior may be comparable to the dormancy observed for Gulf of California green sea
turtles, which have been observed to decrease activity and partially bury themselves in the substrate at
temperatures below 15° C. Treatment for the second group first involved hydration as well as regular
feeding and 14 (70%) of the individuals responded well, beginning to eat on their own, and were
subsequently released. No ingress pattern was evident for the 9 turtles exhibiting signs of fishery
interaction, as they were received throughout the year, and 5 of these turtles were rehabilitated and released.
Acknowledgements: We acknowledge the following organizations for the travel grants, International Sea
Turtle Society, U.S. Fish and Wildlife Service, U.S. National Marine Fisheries Service, Ecoteach,
Defenders of Wildlife, Sea Turtle Conservancy, Lotek, Sirtrack, Telonics and CLS America

AGE AND GROWTH OF GREEN SEA TURTLES (CHELONIA MYDAS) IN SOUTHERN
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Sea turtles of the species Chelonia mydas use the Brazilian coast for development and reproduction, with
the major nesting beaches located in Trinidade Island (ES State), Atol da Rocas (RN State) and Fernando
de Noronha (PE State). The majority of studies on green turtles in Brazil involve adult females on nesting
beaches and information about juveniles during their pelagic and neritic stages is fragmentary. In the
current study, age was estimated for 55 green sea turtles through skeletochronoogical analysis of humerus
bones. All turtles in the study stranded dead on Cassino Beach in Rio Grande do Sul state in southern
Brazil and curved carapace lengths (CCL) ranged from 28.0 to 49.0 cm (mean = 38.3 cm +4.98 SD). As
annual growth mark deposition has been validated for green sea turtles, the number of lines of arrested
growth (LAGSs) was taken as the age estimated for those samples that retained the annulus (i.e. diffuse LAG
denoting the end of the first year). For larger turtles whose humeri exhibited resorption, or destruction of
early growth marks, a correction factor was applied to estimate the number of lost LAGs. This correction
factor was based on two models, the first denoted “naive” made no distinction between inter- and intra-
individual variability and the second denoted “hierarchical”, took this distinction into account. The
hierarchical model fit the data set best, probably because these reptiles experience stochastic conditions
throughout their lives, so that some individuals may grow more than others. Ages estimated for the sample
ranged from 3 to 12 years. Schnute’s growth model was fit to age-at-CCL data and was used because of its
versatility in shape and lack of a requirement for data from the entire size range (i.e. hatchlings to adults
near asymptotic size). As the sample only included juveniles and growth was generally linear, a linear
model also fit the data quite well and both this and the Schnute model had similar DIC (Deviance
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Information Criteria) values. The “Body Proportional Hypothesis” (BPH) was incorporated into the
calculation of growth rates through conversion of sequential growth mark measures to estimates of CCL.
Growth rates averaged 2.46 cm CCL + 0.59 SD year-1 and ranged from 1.31 to 3.58 cm CCL year-1 and
were similar to results from other skeletochronological analyses of Atlantic green turtles, but lower than
those estimated through mark-recapture. Humeri from 43 of the green turtles retained an annulus, allowing
back-calculation of size at age 1 and it averaged 22.97 cm CCL + 5.3 SD and ranged from 11.92 to 34.97
cm CCL. It is likely that the turtles retaining the annulus were new recruits and, as a result, their ages
should approximate pelagic stage duration. Ages for these turtles ranged from 1 to 7 years, similar to
estimates from North Atlantic green turtle populations, as assessed through skeletochronological data and
stable isotope analysis. The results of the current study provide the first age and growth data for juvenile
green sea turtles in the south Atlantic. Acknowledgements: We acknowledge the following organizations
for the travel grants, International Sea Turtle Society, U.S. Fish and Wildlife Service, U.S. National Marine
Fisheries Service, Ecoteach, Defenders of Wildlife, Sea Turtle Conservancy, Lotek, Sirtrack, Telonics and
CLS America.

BACTERIAL FLORA IDENTIFIED FROM LEATHERBACK TURTLE (DERMOCHELYS
CORIACEA) EGG SHELLS AND NEST SAND AT GRANDE RIVIERE BEACH, TRINIDAD.

Ayanna Carla N. Phillips', Neville Stewart', Johanna Coutou®, Stacy Rajh', Antonio Watson®, Adam
Jehu?, Hamish Asmath?, Francis Dziva®, Ridley Holder", and Raymond Carthy®
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Grande Riviere beach, on the island of Trinidad, supports the country’s largest nesting population of
leatherback turtles, Dermochelys coriacea. It is estimated that up to 5000 turtles come ashore to nest on the
970m stretch of beach annually. Throughout the nesting season which spans from March to August, nests
are naturally disturbed by newly nesting females, resulting in egg breakage and loss of some egg viability.
This environment provides ideal conditions for the growth and proliferation of microbes. Dramatic changes
in the course of the Grande Riviere river also significantly affect this nesting site, by periodically washing
away large areas of sand and the nests therein. Tidal activity quickly replenishes the void area with ‘new’
sand throughout the season, thus potentially altering microbial load in the affected zone. This study sought
to identify the range of bacterial flora present in beach sand and egg shells on the nesting beach, with
emphasis being placed on bacteria that may pose a threat to animal health, including turtle hatchling health,
as well as those of public health significance. It further sought to determine the extent to which the bacterial
load and bacterial species on the beach changed throughout the season. Three sample sets were taken
during the 2011-2012 nesting season, representing the early, peak and late season. Each sample set
consisted of 40 sand samples collected across the entire beach, in addition to swabs of any egg shells that
were adjacent to the sand sample site. Samples were cultured on a variety of nutrient agars and selective
media, standard biochemical tests were used to identify organisms to the genus level and heterotrophic
plate counts were performed to quantify the bacterial load of each sample. Pseudomonads have been found
to predominate. We discuss the pathogenic bacteria identified, the nesting areas with the highest bacterial
load and the potential threats posed to visitors and hatchling health. Further studies will seek to document
the fungal pathogens that may pose a threat on this heavily nested, highly traversed beach.
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The green sea turtle (Chelonia mydas) feeds and nests along the Brazilian coast. Fibropapillomatosis (FP),
a disease characterized by skin tumors, is a growing threat to this species, having a multifactorial and
complex etiology (Chelonid Fibropapilloma-associated Herpesvirus, genetic and environmental factors
including organochlorine compounds and heavy metals). This study assessed leukocyte activity
(phagocytosis and oxidative burst) from non-affected turtles (control group) and affected turtles (FP group)
by flow cytometry, and correlated these results with hematological data. The evaluation of leucocyte
activity is extremely necessary because turtles affected by FP are immunosuppressed. Specimens of C.
mydas were randomly caught or rescued on beaches in Ubatuba/SP and S&o Sebastido/SP (Brazil). After
capture, debilitated green sea turtles remained at TAMAR-ICMBIio Rehabilitation Center in Ubatuba/SP.
Blood samples were taken and biometric data (curved carapace length, curved carapace width and body
mass) were recorded from 58 juveniles specimens (23 without tumors and 35 with tumors) in accordance to
protocols of TAMAR-ICMBIio. Frequency and distribution of tumors by anatomical region were also
recorded. Leucocytes were obtained using Percoll Amersham Biosciences® and the stimuli applied were
Phorbol Miristate-Acetate for oxidative burst and Zymosan A (Saccharomyces cerevisiae Bio Particles®,
Alexa Fluor® 594 conjugate) for phagocytosis. Tumor number per animal ranged from 1 to 59, with the
anterior limbs being the most affected region. Animals with FP were larger in size (42.18 cm * 8.42) than
turtles without FP (39.26 cm + 12.34). The values of hematological parameters (from 43 turtles) were
similar (p>0.05) for both affected (n=24) and non-affected (n=19) turtles. Additionally, hematological
results were also compared with reference values from non-affected juvenile green sea turtles caught in
Fernando de Noronha/PE, Brazil, revealing that the turtles from this study had lower values for Hematocrit,
Hemoglobin, Mean Cell Volume (MCV), Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular
Hemoglobin Concentration (MCHC) and Eosinophils (Eos), but higher values for total Leucocytes,
Heterophils (Het), Monocytes (Mon) and Lymphocytes (Lym). The results of flow cytometry included
samples from 22 specimens (8 non-affected and 14 affected turtles). Three cell populations, isolated first by
Percoll Amersham Biosciences®, were observed: Lym, Mon and Granulocytes (Gran). Phagocytosis and
oxidative burst analyses (geometric mean of fluorescence intensity) included two populations (Mon and
Gran). Phagocytosis and oxidative burst from turtles with and without tumors did not differ (p>0.05).
However, there was a significant difference (p<0.05) between control group and stimulus group for
Phagocytosis. The pathogenesis of FP is still unclear, so elucidating some parameters linked to diseases
related to pollution are relevant in studying ecosystem imbalances and are important for new directions in
sea turtle conservation issues. Acknowledgements: Fundacdo de Amparo a Pesquisa do Estado de Séo
Paulo (FAPESP): 2010/01781-8 and 2011/04565-7; Projeto TAMAR-ICMBiIo.
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A PROPOSAL TO OBJECTIVELY CLASSIFY FIBROPAPILLOMATOSIS SEVERITY IN SEA
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Fibropapillomatosis (FP) is a disease that affects sea turtles, especially green turtles, Chelonia mydas.
Researchers attribute complex etiology involving genetic and environmental factors, as well as the
Chelonid Fibropapilloma-associated Herpesvirus. Specimens of C. mydas were caught in different feeding
areas along the Brazilian coast: Ubatuba-SP (n=63), Vitéria-ES (n=23) and Almofala-CE (n=4). Biometric
data was collected in accordance to protocols of TAMAR-ICMBio-Brazil, and the number and distribution
of the tumors per anatomic region (anterior and posterior flippers, including adjacent skin; cervical region;
plastron; eyes; inguinal region and tail; carapace and horny scales of head) were recorded. Tumors were
measured and classified for each individual according to their diameter based on Work & Balazs: A ( <1
cm), B (1 ¢cm < tumor < 4 cm), C (4 cm < tumor < 10 cm) and D (> 10 cm). A total of 3,035
fibropapillomas were counted, ranging from 1 to 129 (34.49 + 27.69) per turtle and were classified as: FPA
(43.14% of tumors), FPB (50.55%), FPC (5.98%) and FPD (0.33%). Tumors were distributed in greater
quantities on the anterior and posterior flippers (respectively 44.12% and 29.36%), cervical region
(11.51%), plastron (4.97%), near the eyes (4.16%), inguinal region and tail (3.22%), carapace (1.79%) and
head (0.88%). Based on this data, we developed a system to objectively classify the severity of
fibropapillomatosis based on the quantity of the tumors in each size category. The number of tumors in
each size category was then used to calculate a novel fibropapillomatosis index (FPI) for each individual:
FPI = (1xFPA)+(2xFPB)+(4xFPC)+(8xFPD), where FPx is the number of tumors of the x size category
that were counted on that individual. The resulting fibropapillomatosis index may be used to classify the
degree of this disease of that individual as “mild” (FPI1<50), “moderate” (50<FPI<100) or “severe”
(FP1=100). Through this index, individuals with the same number of tumors may be classified very
differently. For example, consider two hypothetical individuals with 40 tumors: individual A has 10 tumors
smaller than 1 cm, 25 tumors from 1 to 4 cm, 4 tumors from 4 to 10 cm, and one tumor larger than 10 cm;
individual B has 37 tumors smaller than 1 ¢cm, 2 tumors from 1 to 4 cm, and one tumor from 4 to 10 cm. As
a result, individual “A” will have a fibropapillomatosis index of 84 and will be classified as “moderate”,
whereas individual “B” will have an index of 45 and will be classified as “mild”. This fibropapillomatosis
index will be applied to green turtles caught along the Brazilian coast to correlate the severity of
fibropapillomatosis with other health and environmental variables in order to develop a better
understanding of the regional manifestations of the disease and its implications for the conservation of this
species. Acknowledgements: Fundacdo de Amparo a Pesquisa do Estado de S&do Paulo (FAPESP):
2009/53956-9, 2010/01781-8, 2011/04565-7; Projeto Tamar-ICMBIo.

27



33" ISTS Symposium on Sea Turtle Biology and Conservation, Baltimore, Maryland, USA

IMMUNOTOXIC EFFECTS OF SELECTED PCBS UPON IN VITRO EXPOSURE IN JUVENILE
LOGGERHEAD SEA TURTLES, CARETTA CARETTA

Estelle Rousselet’, Milton Levin®®, Erika Gebhard-Cote?, Benjamin M. Higgins*, Sylvain De Guise?,
and Céline A.J. Godard-Codding®

! VetAgroSup-Campus Vétérinaire de Lyon, Lyon, France

2 Department of Pathobiology and Veterinary Science, University of Connecticut, Storrs, USA

® Center for Environmental Sciences and Engineering, University of Connecticut, Storrs, CT, USA

* National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Southeast
Fisheries Science Center, Galveston, USA

® Department of Environmental Toxicology, The Institute of Environmental and Human Health, Texas
Tech University, Lubbock, USA

The loggerhead sea turtle, Caretta caretta, is considered endangered by the IUCN and is currently
protected under the Endangered Species Act. Sea turtles face numerous environmental challenges including
exposure to anthropogenic chemical pollutants such as polychlorinated biphenyls (PCBs). Although banned
in the 1970s in the United States, they still persist in the environment and are documented to exert
immunotoxicity in a wide range of species. This is of particular concern as modulation of the immune
system may lead to an increase of disease’s susceptibility. A battery of in vitro immune assays, previously
optimized in loggerhead sea turtles, was used to quantify the direct effects of selected PCBs at increasing
concentrations (0.5, 1, 2.5, 5, 10, 15 and 20 ppm) on peripheral blood leukocytes. The effects of PCB 105
and 138 on innate immunity were assessed (eosinophils phagocytosis and natural killer (NK) cell activity).
The activity of NK cell after exposure to PCB 169 was also determined. Acquired immunity was tested by
incubating lymphocytes with PCB 105, 153 or 180 for 96 h while phytohaemagglutinin (PHA)-induced T
lymphocyte proliferation was measured. Blood samples from healthy juvenile captive loggerhead sea
turtles were collected from the cervical sinus under the appropriate permits. The results show that: (1)
peripheral blood mononuclear cell viability was > 90% after 96h of exposure of either coplanar PCBs (105,
123, 169) and non-coplanar congeners (138, 153, 180) at all tested concentrations; (2) PCB 105 and 138
significantly increase phagocytosis at 10 and 15 ppm (p<0.002, n=4, PCB 105) and 15 ppm (p<0.04, n=4,
PCB 138) compared to unexposed eosinophils; (3) PCB 169 did not modulate NK cell activity, while PCBs
138 and 105 significantly decreased NK cell activity at 15 ppm (p=0.007, n=3) and 20 ppm (p=0.008, n=3),
respectively, compared to unexposed control; and (4) PCB 180 significantly decreased T lymphocyte
proliferation at 10, 15 and 20 ppm (p<0.001, n=3). None of the other PCBs tested (105 and 153) modulated
T lymphocyte proliferation, however, data obtained with these two congeners had insufficient statistical
power to determine significant differences if they existed. In conclusion, this is the first study reporting the
toxic effects of two PCBs (105 and 138) on sea turtle innate immunity such as phagocytosis and NK cell
activity. Any modulation of immune functions may increase the likelihood of infection, which may impact
the survival of individuals. This research will help establish relationships between chemicals measured in
loggerhead sea turtles and the integrity of defense mechanisms as indicators of disease susceptibility to
pathogens and consequently guide veterinarians and wildlife rehabilitators in caring for and treating
afflicted animals. Acknowledgements: The authors would like to thank the supporting personnel at the
NOAA Fisheries Service Galveston Sea Turtle Facility. Funding and logistic support for this project was
provided by the Rotary Foundation. | would like to thank the Sea Turtle Symposium for making trip to the
33th Sea Turtle Symposium possible through a student grant travel.
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Fibropapillomatosis (FP) is an important conservation threat to green turtles, Chelonia mydas, due to its
widespread and complex character. Its etiology is not yet entirely understood and its impacts on sea turtle
populations is a priority for conservation efforts. The body condition index (BCI) can be used for routine
green sea turtle health evaluations. This study used BCI to evaluate and compare the condition of C. mydas
specimens with (n=94) and without fibropapillomas (n=127) in relation to capture location, gender and
capture method in Brazilian waters. Biometric data (curved carapace length-CCL, curved carapace width-
CCW and body mass-BM) were recorded. Straight carapace length (SCL) was extrapolated (SCL=(CCL-
2.2464)/1.0363) and then Body Condition Index was calculated (BCI=BM/SCL?). BCI had a normal
distribution (KS=0.053 P=0.140), and a General Linear Model with Tukey’s post-hoc test was used to
compare BCI in relation to capture location (Ceard, Espirito Santo, Rio de Janeiro, Santa Catarina, Sdo
Paulo), gender (female, male, not determined), capture method (incidental netting, floating, stranded,
others) and fibropapillomatosis (absent, present). Animals captured through incidental netting were further
compared to the fishery type (fishing hooks, floating siege, corral, trawl nets, gillnets, driftnet, cast net, not
determined). BCI was not significantly different among genders (F=1.83, P=0.163) or whether they had
fibropapillomatosis or not (F=0.01, P=0.919). However this may result from the fact that there was great
variation in the number and distribution of tumors, and therefore the impacts on body condition may vary
largely among individuals with the disease. There was a significant difference in relation to capture
location (F=2.89, P=0.023), however the Tukey post-hoc comparison failed to identify it (all P>0.05). BCI
differed in relation to capture method (F=11.05, P<0.001): turtles captured though incidental netting (1.50
+ 0.19) had a higher BCI than those found floating (1.29 + 0.33), stranded (1.30 + 0.23) or captured by
other methods (1.41 + 0.26). Among the animals captured through incidental netting, BCI was different
depending on the fishery type (F=3.22, P=0.002), with a higher BCI for animals captured by fishing hooks
(1.86 £ 0.08; n=2) than in those captured by cast nets (1.42 + 0.10; n=17). These groups did not differ from
others, nor did any other groups differ from one another. Further studies are currently under development to
correlate BCI with FP severity and tumor distribution, as well as with levels of persistent organic pollutants
such as organochlorine pesticides and polychlorinated biphenyls in tissues samples of C. mydas caught
along the Brazilian coast to clarify their role in the etiology of fibropapillomatosis. Acknowledgements:
Fundacdo de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP): 2011/04565-7 and 2010/01781-8;
Projeto TAMAR-ICMBIo and the International Sea Turtle Symposium and sponsors.
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Four cases are reported and documented on prolapse and expulsion of oviduct in olive ridley (Lepidochelys
olivacea) during nesting on beaches as Caimanero, Rosario, Sinaloa (1989), Stone Island, Mazatlan,
Sinaloa (1997); Playa Brujas, Mazatlan, Sinaloa (2003) and Playa Ceuta, Elota, Sinaloa (2011), which
according veterinarians consulted due to deficiencies in calcium, they also lay eggs before prolapsing
shelled or shell very weak.

EVIDENCE FOR NUTRITIONAL PROMOTION OF SEA TURTLE TUMORS

Nicole Sarto® and Kyle Van Houtan?
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Around the Hawaiian Islands, green sea turtles are often afflicted with fibropapilloma, a potentially
debilitating, tumor-forming disease associated with herpes virus. While the disease itself is not uncommon,
the continuous expression of large tumors leading to animal mortality is cause for concern. Recent spatial
analysis work has shown that disease rates are highest in watersheds where human land use impacts are
greatest. The proposed mechanism for this correlation posits that nitrogen-rich runoff enters the neritic
environment and is taken up by invasive algae, which are then eaten by foraging turtles. The algae store the
excess nitrogen as arginine, which is an amino acid essential to herpes growth. Using stable isotope
analysis, we are comparing the dietary composition of tumored and tumor-free turtles during their pre-
recruitment and post-recruitment life stages. In tumored turtles, we expect to see evidence that they are
eating algae that have been enriched with N15 post-recruitment. This would provide additional evidence for
the mechanistic role of diet in promoting this disease.

PLASMA CONCENTRATION OF VITELLOGENIN IN THE LOGGERHEAD SEA TURTLE
(CARETTA CARETTA): FROM THE NESTING BEACH TO IN WATER STUDIES

Kimberly Smelker, Lauren Smith, and Roldan Valverde

Southeastern Louisiana University, Hammond, Louisiana, USA

The loggerhead sea turtle (Caretta caretta) is a keystone species found throughout the temperate waters of
the world’s oceans. Four of the 9 distinct population segments (DPS) are listed by the IUCN as endangered,
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including the Northwest Atlantic Ocean DPS. This population is made up of mostly juveniles and immature
adults but also includes many females that nest along the U.S. east coast. Research on the reproductive
physiology of sea turtles has clarified the distinct seasonal cycles in hormone production during
reproduction. Several physiological processes, such as vitellogenesis, are under hormonal control during
the reproductive cycle in females. As a precursor protein for yolk production in oviparous vertebrates, liver
production of vitellogenin (vtg) is induced by estrogen typically only in reproductively active females;
however, both males and females carry the vtg gene. Both progesterone (P4) and testosterone (T) are
inhibitors of vitellogenin production; therefore rising concentration of these hormones is thought to cease
vitellogenesis at the end of the ovulatory phase. The multi-hormonal control of vitellogenesis and the
biologically healthy concentration of vtg in sea turtles are not fully understood. To date, concentrations of
vtg in wild populations of loggerhead sea turtles during reproductive and non-reproductive periods has not
been described. This study describes the circulating concentration of vtg in nesting (n = 193) and non-
nesting loggerhead females (n = 44) from the Northwest Atlantic Ocean DPS, and also reports
concentrations of vtg in males (n = 111), juveniles and non reproductive females (n = 250) of the same DPS.
Blood samples were collected from turtles caught off the coast of South Carolina in 2008 and 2009, and
from nesting females in 2008 at Hutchinson Island, Florida. All samples were analyzed using Enzyme-
linked Immunosorbent Assays specific for Caretta caretta vtg. The detection limit of the assay used to
analyze the South Carolina samples was estimated at 3.5 pg/ml, and the detection limit of the assay used to
analyze the Florida samples was estimated at 0.5 pg/ml. Vitellogenin concentration in turtles captured at
South Carolina ranged from undetectable to 16 pg/ml, with a mean detection of 6.0 pg/ml + 1.3 pg/ml. A
single female yielded a vtg concentration of 146 pg/ml, and was not included in the mean. In nesting
Florida turtles, vtg concentration fluctuated between 1.3 mg/ml and 96 mg/ml, with a mean of 18 mg/ml +
1.6 mg/ml. There was a significant difference between vtg concentration in reproductive females versus
males and non-reproductive females. Vtg concentration was correlated with month in both nesting turtles
and turtles captured off shore. Vtg concentration was not correlated with size, or whether or not an emerged
female oviposited. These results indicate that low concentrations of vtg can be detected in males and non-
reproductive females, and that vitellogenesis is complete before the end of the nesting season in
reproductive females. This assay is useful in determining variations in vitellogenin concentration during the
reproductive cycle and can also be used to identify exposure to xenoestrogens at ecologically meaningful
concentrations in juveniles, males, and non-reproductive females.

DETERMINATION OF HEMATOLOGICAL AND BIOCHEMICAL VALUES IN AWILD
POPULATION OF GREEN TURTLE (CHELONIA MYDAS) IN NORTHERN PERU

Tania Suarez-Yana', Jeffrey C. Mangel?, David Montes 1.}, Renato Zufiiga®, and Joanna Alfaro-
Shigueto?

! Pro Delphinus, Lima, Peru; Cayetano Heredia University, Lima, Peru
2 Pro Delphinus, Lima, Peru; University of Exeter, Cornwall, UK
¥ Cayetano Heredia University, Lima, Peru

The green sea turtle (Chelonia mydas) is the most common sea turtle in Peru. The species is considered
endangered by the IUCN as a result of anthropogenic threats including fisheries bycatch and threats at
nesting beaches. Due to their migratory behavior, green turtles are an important bioindicator of the coastal
marine environment, both locally and globally. In addition, variability in hematological and biochemical
values may occur because of geographic area, diet, season, age, etc., which help define the variance in each
population. In this study, we analyzed 32 clinically healthy individuals that were incidentally captured in
artisanal fisheries from Sechura Bay, Peru. The average hematological and biochemical values found were:
erythrocytes 0.52 + 0.18 x 106/uL, hematocrit 33 £ 5 %, mean corpuscular volume 720.62 + 288.76 fL,
leukocytes 15.25 + 5.73 x 10%/uL, heterophils 9.66 = 4.43 x 103/uL, lymphocytes 3.58 £+ 1.61 x 103/pL,
eosinophils 0.55 + 1.41 x 103/uL, monocytes 1.47 + 0.91 x 10%uL, normal thrombocytes, alkaline
phosphatase 38.04 + 14.85 UI/L, alanine aminotransferase 32.38 + 42.89 UI/L, aspartate aminotransferase
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191.17 + 64.63 UI/L, urea 64.31 + 37.84 mg/dL, creatinine 0.25 + 0.28 mg/dL, glucose 148 + 52 md/dL,
total protein 4.2 + 0.7 g/dL, albumin 2.2 £ 0.6 g/dL, globulin 2.1 = 0.4 g/dL and A/G ratio 1.1 = 0.6 g/dL.
There was no correlation of body size with any of the blood parameters measured. The values of
erythrocytes, hematocrit and mean corpuscular volume are within the reference values from other Pacific
Ocean regions. While there are similarities with blood chemistry values reported here with those from other
healthy green sea turtle populations, urea, total protein, albumin and globulin values are higher probably
due to an omnivorous diet rich in proteins and carbohydrates. Post-capture stress may have affected glucose
and heterophils values.

COMPARISON OF BEHAVIORAL RESPONSE TO COLD WATER BETWEEN GREEN AND
LOGGERHEAD TURTLE JUVENILES

Runa Tabata®, Ayana Wada®, Junichi Okuyama’, Yuka Obe', Kana Nakajima®, Nobuaki Arai*, and
Masato Kobayashi?

! Kyoto university, Kyoto, Japan
? Yaeyama station, Research Center for Subtropical Fisheries Seikai National Fisheries Research Institute,
Fisheries Research Agency, Ishigaki, Japan

Generally, loggerhead turtles nest at the temperate zones, but green turtles nest at the subtropical and
tropical zones. Thus loggerhead turtle juveniles are assumed to have a tolerance for colder water, and they
are triggered escape reaction at lower temperature than green turtle juveniles. Comparing the behavioral
response to cold water between loggerhead and green turtle juveniles, may enable us to get a key of the
difference in distribution among two species. We conducted a tank experiment to reveal the behavioral
response of green and loggerhead turtle juveniles to water temperature. In this study, we used 8 green and 8
loggerhead turtle juveniles captured at Ishigaki island, Japan (24°N, 124°E) and then bred for about 1
month at Yaeyama station, Research Center for Subtropical Fisheries Seikai National Fisheries Research
Institute, Fisheries Research Agency, Japan. In the first experiment, to compare the activity level in the
different water temperature of loggerhead and green turtle juveniles, the juveniles were settled in the
experimental tank which could change the water temperature voluntarily by a thermo-regulator. Then, we
monitored the number of their stroking and their swimming performance for 30 minutes at different
temperatures (15, 20, 25 and 28 °C). In the second experiment, to reveal their behavioral response to the
water at different temperature, we flowed different waters in temperature from one side and another of the
tank, then monitored which temperature they preferred. As a result of this study, both green and loggerhead
turtle juveniles escaped from the waters at low temperature, but loggerhead turtle juveniles demonstrated a
greater tolerance for lower temperature than green turtles. Our results indicate that loggerhead juveniles are
able to disperse in wider range than green turtle juveniles.

ESTABLISHING A GLOBAL DNA BARCODE AND MOLECULAR PHYLOGENY FOR
MARINE LEECHES (OZOBRANCHUS SPP.) FROM SEA TURTLES IN THE ATLANTIC AND
PACIFIC OCEAN BASINS*

Triet M. Truong, Philip Lavretsky, Jeffrey L. Peters, and Audrey E. McGowin

Wright State University, Dayton, OH, USA

The possible role of Ozobranchus spp. in sea turtle fibropapillomatosis (FP) disease etiology has not been
fully explored, yet these ectoparasites have been shown to contain high concentrations of the
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fibropapilloma-associated turtle herpesvirus virus thought to cause FP. Only two O. spp. (Ozobranchus
branchiatus and Ozobranchus margoi) are known to be associated with sea turtles. O. branchiatus has
historically had a species-specific relationship with host Chelonia mydas yet host divergence has recently
been recorded. Likewise, FP was first reported in C. mydas but has since been documented to a lesser
degree on all other species of sea turtles. Assessment of their potential role in FP etiology requires accurate
species identification. Morphological identification of O. spp. can be difficult or impossible due to their
small size and various life stages including larval and cocoon. DNA barcoding using mitochondrial
cytochrome c oxidase | (COI) gene was employed to identify both O. branchiatus and O. margoi at all
stages of development that were collected from turtles in the Pacific and Atlantic ocean basins. Collection
sites included Barbados (five O. spp. samples from Eretmochelys imbricata), Florida (43 from Chelonia
mydas and 13 from Caretta caretta), Hawaii (34 from C. mydas), Hong Kong (two from C. mydas), Brazil
(ten from C. mydas), and Mexico (two from Lepidochelys olivacea). O. branchiatus was found in both
ocean basins, while O. margoi was only found in the Atlantic Ocean. All Pacific turtle hosts were green
turtles (C. mydas) with the exception of olive ridley turtles (L. olivacea) from Western Mexico. The COI
marker has proven successful at meeting all the requirements for a DNA barcode. Diagnostic sites at COI
successfully identify not only the species of marine turtle leech but also determine from which ocean basin
the specimen originated. Furthermore, pooled samples yielded identical genetic information as unpooled
samples from the same locations. Although COI is conserved for O. margoi in the Atlantic, at least four
COl haplotypes for O. branchiatus exist in each ocean basin. Phylogenetic analysis of O. spp. at other
genes (18S rDNA, 28S rDNA, and histone H3) may establish whether Atlantic and Pacific Ocean turtles
are infested with cryptic species of O. branchiatus. Preliminary data indicates 28S rDNA to be
uninformative because it was conserved in all O. branchiatus samples from Florida and Hawaii. On the
other hand, O. branchiatus specimens from Hawaii and Florida revealed two fixed sites for 18S rDNA.
New primers were developed to sequence histone H3, revealing gene duplication for O. branchiatus and
possibly three for O. margoi. Acknowledgments: Special thanks to the WSU WISGC for funding much of
the research and to the International Sea Turtle Symposium for providing a travel award to attend the 33rd
Annual Symposium on Sea Turtle Biology and Conservation. Support for the grant has been made
available through generous donations by the International Sea Turtle Society, U.S. Fish and Wildlife
Service, U.S. National Marine Fisheries Service, Ecoteach, Defenders of Wildlife, Sea Turtle Conservancy,
Defenders of Wildlife, Lotek, Sirtrack, Telonics, and CLS America.

TWO NEW RECORDS OF MARINE LEECHES (HIRUDINIDA : OZOBRANCHIDAE) OF SEA
TURTLES IN TAIWAN*

Cheng T. Tseng and 1. J. Cheng

National Taiwan Ocean University, Keelung, Taiwan

Marine turtle leeches (Ozobranchus spp.) are ectoparasites of sea turtles. They can cause such symptoms as
anemia, large-scale thinning of the dermal layer and general deterioration in the health of sea turtles. Only
two species were identified on turtles examined from Taiwan: Ozobranchus branchiatus, only found on the
green turtle (Chelonia mydas), with 7 external gills on each side of its abdomen and Ozobranchus margoi,
found on the loggerhead turtle (Caretta caretta), with 5 external gills on each side of its abdomen. From
July 2009 until July 2011 in eastern Taiwan’s Don-Ou village, the infection rate of O. branchiatus and O.
margoi were 8.5% (2/23) and 37.5% (3/8), respectively. We report the first records of both leech species in
Taiwan. We observed an extreme case of infection, with approximately 400 O. margoi on a single
loggerhead turtle taken as by-catch in the local pound net fishery on December 14, 2009. The infection
caused cloacal swelling and localized carapace depression.
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TAIL GROWTH IN HAWKSBILL TURTLES MATURING AT MONA AND MONITO ISLANDS,
PUERTO RICO

Robert P. van Dam? and Carlos E. Diez?

! Chelonia Inc., San Juan, Puerto Rico
2 Programa de Especies Protegidas, Departamento de Recursos Naturales, San Juan, Puerto Rico

Mona and Monito Islands harbor a large aggregation of immature and adult hawksbill turtles that use a
variety of habitats for foraging and breeding. Since 1992 we have performed annual in-water surveys of
hawksbills along the nearshore waters of both islands, an effort that includes turtle capture for tagging,
measurement and sampling. Here we report on 1,177 plastron to tail-tip measurements taken over a 21 yr
period for 665 individual hawksbill turtles. Measured turtles ranged in size from 20.00 to 91.80 cm straight
carapace length (SCL). Hawksbill tail lengths scale linearly with SCL for both sexes from 20.00 cm until a
median 64.00 cm SCL, beyond which tail lengths bifurcate by gender and indicating the onset of maturity.
Hawksbills can exhibit long tails (extending well beyond the carapace) and other secondary male
characteristic from 50.10 cm SCL. Tail growth trajectories for nine maturing male turtles yielded mean
peak tail growth rates of 3.50 cm/yr (range 1.60-4.80 cm/yr). Based on these tail growth rates, males can be
expected to take on average 6.90 yr after reaching 64.00 cm SCL to become fully mature.

THE EVOLUTION OF LEATHERBACK (DERMOCHELYID) TURTLES

Roger C. Wood*, James L. Knight?, David Cicimuri?, and Albert Sanders®

! The Wetlands Institute, Stone Harbor, NJ, USA
2 South Carolina State Museum, Columbia, SC, USA
% The Charleston Museum, Charleston, SC, USA

Recent discoveries of relatively well-preserved fossil shells (in Egypt, Peru, California, Maryland, and
especially South Carolina) have permitted reassessment of the evolutionary history of leatherback
(Dermochelyid) turtles. A review of the entire fossil record of Dermochelyids allows the formulation of a
phylogenetic hypothesis for this extremely divergent family of turtles. In the past, there has been a
tendency to refer most Dermochelid fossils to one extinct genus, Psephophorus, the implication being that
some form of Psephophorus eventually evolved during the Teriary into the living genus Dermochelys.
However, cladistic analysis clearly indicates that Dermochelyid evolution has been considerably more
complex. The earliest known fossil leatherbacks in the Cretaceous had a shell morphology rather similar to
other types of contemporaneous marine turtles. Over time several distinct leatherback lineages evolved, all
but one of which became extinct. As many as three different types of Dermochelyids coexisted at various
times during the Tertiary. One of these is represented by forms having a smooth, unridged carapace, as well
as, apparently, a fully ossified plastron. There are other leatherback lineages typified by varying numbers of
anteroposterior carapacial ridges and distinctive ridge morphologies. It is now clear that most taxa
previously referred to Psephophorus are not assignable to that genus, and Psephophorus is definitely not
ancestral to Dermochelys. Features of Dermochelyid shell evolution include: 1) a progressive decrease in
shell thickness; 2) a concomitant decrease in the size of individual ossicles (and therefore an overall
increase in the number of ossicles forming the carapace); 3) wide variation in the number of anteroposterior
ridges on the carapaces of different taxa (from zero to seven or more); 4) variation in the cross-sectional
structure of the anteroposterior ridges; 5) the development of undulting crests along the length of the
ridges; and 5) an increase in the number of ossicles between adjacent ridges.
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Conservation, Management and Policy

QARAPARA - SEA TURTLE CONSERVATION IN CHILE

Rocio E. Alvarez, Marcela A. Mella, Cristian E. Squella, Kharla I. Skamiotis, and Tatiana P.
Vuskovic

Qarapara Sea Turtles Chile, Chile

The migration routes and foraging habitats of four of the five species of sea turtles that inhabit the Eastern
South Pacific are found along the coast of Chile. These four species include Caretta caretta, Chelonia
mydas, Dermochelys coriacea and Lepidochelys olivacea. Important research studies and conservation
efforts in different parts of the country are conducted by universities and government institutions. However,
even though some foraging sites have been identified and are monitored systematically, there is a gap in the
integration of the information collected throughout the country. Qarapara Tortugas Marinas Chile was
formed in 2012 by young professionals from different disciplines (veterinary medicine, marine biology,
ecotourism, agriculture, etc.) with knowledge in various areas related to these species and the support of
experts in the field of sea turtles. It's mission is to promote, coordinate and develop research that
contributes to the knowledge and conservation of sea turtle populations and their habitats in Chile, and
integrate the development of associated human communities and form networks throughout the country.
The scope of the work incorporates advice on rescue and rehabilitation activities, environmental education
and research. The first studies in Bahia Salado, a foraging site for the black turtle (C. mydas agassizii)
located in the north of the country which is the southernmost congregation site of this species in the Eastern
South Pacific, have just begun. Furthermore, in order to gain experience and build a cooperating network,
we have conducted a series of outreach activities and participated in scientific workshops in Chile and
abroad. Likewise, our NGO has the support of private organizations and experts in various fields concerned
with the protection of marine ecosystems and their biodiversity.

NESTING BEACH AND BYCATCH MONITORING EFFORT IN SIERRA LEONE

Edward Aruna’, Augustine Sesay™?, Ibrahim Bah'?, Francis J. Tucker™?, Aiah P. Koroma®, and
Ibrahim Boima'?

! Reptile and Amphibian Program - Sierra Leone, Freetown, Sierra Leone
2 MTCP-SL, Marine Turtle Program- Sierra Leone
® Conservation Society of Sierra Leone (Rtd), Sierra Leone

The Marine Turtle Program - Sierra Leone (MTCP-SL) began as a student research project in the late 1990s
and has turned into a full sea turtle conservation program in Sierra Leone. The project actually started in
2001 after five of the world's seven species of sea turtles were identified in Sierra Leone. Threats imposed
on the five marine turtle species and their nesting beaches were documented during a national survey that
was funded by the USFWS in 2006. However, the species of sea turtles that nested in Sierra Leone still
needed to be identified. In order to identify and protect the nesting sea turtles, MTCP-SL, with support
from USFWS and in collaboration with the Conservation Society of Sierra Leone, the Wildlife
Conservation Branch (WCB) of the Ministry of Agriculture, Forestry and Food Security (MAFFS) and the
Ministry of Fisheries and Marine Resources (MFMR), set up taskforce groups along selected coastal
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communities based upon the result of the national survey. Responsibilities of the taskforce group included
bycatch and beach monitoring, while MTCP and the collaborating organizations listed above embarked on
education and sensitization campaigns. Results of these efforts include the release of captured turtles,
burying of dead turtles and identification of marine turtle species that nest on beaches in most communities.
So far, MTCP-SL has documented all five species nesting on beaches in Sierra Leone, and in over three
years, has identified over 600 turtles and released over 15,000 hatchlings. With the presence of MTCP, the
government has now afforded much protection for sea turtles in Sierra Leone. This is demonstrated by the
inclusion of marine turtles into both wildlife and fisheries acts as protected species.

HALTING INDONESIAN SEA TURTLE DECLINES: EXPANDING AND IMPROVING
EFFECTIVENESS OF PROTECTED AREAS FOR TURTLE NESTING SITES

Irawan Asaad"? Cherryta Yunia®, Wen Wen®, and Sangeeta Mangubhai®

! Directorate General of Forest Protection and Nature Conservation, Ministry of Forestry, Indonesia.

Z Contact address : Forestry Centre, Manggala Wanabakti Building Block V11, 7th Floor, Gatot Subroto
Street, Jakarta (10470), Indonesia.

® The Nature Conservancy, Indonesia - Marine Program, Bali, Indonesia

Sea turtle species in Indonesia are experiencing declining population trends. Direct catches for personal
consumption or for sale at national and global markets, uncontrolled coastal development, pollution,
disease and climate change are all contributing to turtle declines. A gap analysis, which is a method to
identify important ecosystems and habitats while investigating the representation of ecosystems that have
not been included in the system of conservation area networks, was conducted in order to analyze the status
of sea turtle conservation. There have been at least 95 major nesting beaches documented in Indonesia,
many of which are regionally significant. Of these, 95 nesting areas 53 (56%) lack protection status.
Halting turtle declines will require two key actions: 1) establishing conservation areas that protect currently
unprotected turtle nesting beaches, and 2) increasing the effectiveness of management efforts at existing
protected beaches. To accomplish this requires investment in programs focusing on community
empowerment, public awareness, enforcement, inter-governmental collaboration and scientific studies;
these will all be important factors in ensuring the long-term survival of these species.

THE XUNLIAO GUANGDONG PROVINCE EXPERIENCE: RELEASING SEA TURTLES FOR
RESTOCKING AND CONSERVATION AWARENESS IN CHINA

George Balazs', Ka-yan Ng? He-Xiang Gu®, and Feiyan Zhang®

! NOAA Pacific Islands Fisheries Science Center, Honolulu, Hawaii USA
2 City University of Hong Kong, Hong Kong SAR P. R. China
® Huidong Gangkou Sea Turtle National Nature Reserve, P. R. China

There is widespread global and historic multi-cultural interest in releasing or returning sea turtles to the sea
for restocking efforts, conservation awareness, government-sponsored activities, and even for religious
purposes. Sources of these turtles have included hatchlings from artificial hatcheries, captive rearing
projects, captive breeding, fishery by-catch, and turtle rehabilitation facilities. Often the turtles are released
in considerable numbers with advance publicity attracting many adult and child spectators filled with
excitement and interest. The mass release of sea turtles for restocking and conservation awareness in
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Mainland China occurs periodically but not predictably as to date and location. Very little information in
English has been reported outside of China about internal turtle release events. These activities usually
include the release of other marine life such as fish, shrimp, and crabs obtained from aquaculture facilities.
On June 6, 2012 the authors were honored to participate in the release of 134 turtles and an array of other
marine life at Xunliao, Oceania Point Resort, in Guangdong Province, People's Republic of China. The
event marked the government's seasonal closure prohibiting the use of certain fishing gear in the South
China Sea, including Guangdong Province. Thirty-four of the turtles released were from fishery by-catch
turned in to the authorities by fishermen. These turtles ranged up to 99 cm carapace length and included 33
green turtles and one loggerhead all obtained from the coastal waters of Guangdong Province, such as Daya
Bay. In addition, 100 others were captive-reared green turtles estimated to be 45cm carapace length. All
turtles appeared to be healthy, active, and in excellent body condition. This presentation explores and
photographically illustrates some of the unique aspects of China's spectacular sea turtle release
phenomenon, as witnessed at Xunliao. Ideas are set forth for the possibility of enhanced conservation study
involving both cultural and biological science perspectives. The People's Republic of China has vigorous
and growing sea turtle conservation and research programs that deserve praise and partnership to improve
the status of regional stocks.

AN UPDATE ON THE STATUS OF SEA TURTLE CONSERVATION IN VIEQUES AND AN
EXAMPLE IN CO-MANAGEMENT OF THE SPECIES BETWEEN GOVERNMENT AGENCIES
AND COMMUNITY BASED ORGANIZATIONS

Mike Barandian®, Mitsuka Bermudez?, Francheska Ruiz}, and Erick Bermudez*

L USFWS-Vieques NWR, Viegues, Puerto Rico, USA.
2TICATOVE, Inc. & USFWS- Vieques NWR, Viegues, Puerto Rico, USA.

There is an informational void on the status of sea turtles in Vieques and the role that this island plays in
the overall conservation of these endangered species in Puerto Rico, to this date. Therefore we will be
presenting information on the sea turtle monitoring program that has been taking place in Vieques (both on
and off the Vieques National Wildlife Refuge) since the U.S. Navy left the island and transferred the
property to the Municipality of Vieques, the Puerto Rico Conservation Trust and the Department of the
Interior. This data and work will be contrasted with the previous sea turtle management work done by the
U.S. Navy. The presentation will highlight the cooperation and co-management of sea turtle conservation
between Government Agencies (the PR-DNER and the USFWS) and local community groups in Vieques
(TICATOVE, Sea Grant at UPR in Humacao, the Vieques Historical and Conservation Trust). The
programs continues to go through growing pains and improvements; yet we believe that it is proving itself
to be successful and may be useful to other municipalities in Puerto Rico or even other regions that could
benefit from this type of cooperative sea turtle conservation efforts between well trained community based
conservation organizations and Government agencies.
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COMMUNITY-BASED CONSERVATION OF MARINE TURTLES ON TETEPARE ISLAND,
SOLOMON ISLANDS

Allan Bero*, Hobete Aku*, John Read?, Katherine Moseby?, Gillian Goby?, Eleanor Sterling®, and
Michael Esbach?

! Tetepare Descendants' Association, Munda, Solomon Islands
2 Ecological Horizons, Adelaide, Australia
® Center for Biodiversity and Conservation, American Museum of Natural History, New York, NY, USA

Tetepare Island, the largest uninhabited island in the South Pacific, is an icon of Solomon Islands
biodiversity and conservation management. In response to destructive logging threats, displaced
landowners formed the Tetepare Descendants' Association (TDA) with the core objective of conserving
natural resources for the use of future generations. TDA’s flagship conservation program is focused on
monitoring and conserving marine turtles, particularly greens (Chelonia mydas), hawksbills (Eretmochelys
imbricata), and leatherbacks (Dermochelys coriacea), in both their foraging and nesting environments.
Through this monitoring, TDA seeks to gain a better understanding of the demographic characteristics,
distribution, and population status of globally endangered sea turtles around Tetepare. By strengthening and
expanding existing community-based monitoring programs, this project also seeks to empower local
communities to manage their resources, laying the foundation for long-term marine turtle conservation. In
addition, by linking this community-based effort to nearby islands, this project is able to catalyze
partnerships that can cope with local economic and social challenges to sea turtle conservation. Results
from this study will improve our overall understanding of sea turtles in the greater Pacific region, and
contribute to the development of an effective management plan to protect sea turtles and their ecosystems
around the island.

U.S. NAVY ENVIRONMENTAL COMPLIANCE AND CONSERVATION EFFORTS FOR SEA
TURTLES IN THE ATLANTIC AND GULF OF MEXICO

Danielle M. Buonantony®, Richard. J. Nissen?, David T. MacDuffee?, Keith A. Jenkins®, Anurag
Kumar®, and Andrew DiMatteo*

! Chief of Naval Operations, Washington, D.C., USA

2 U.S. Fleet Forces Command, Norfolk, VA, USA

® U.S. Navy Marine Mammal Program San Diego, CA, USA

* Naval Facilities Engineering Command Atlantic, Norfolk, VA, USA

Environmental stewardship is an integral part of the Navy’s mission. It protects and preserves the
capabilities of training areas, ensures operational flexibility, and sustains the resources and public support
needed to carry out the Navy’s mission. The Navy is responsible for compliance with a suite of
environmental and natural resources laws and regulations that apply to the marine environment, and in
particular, to sea turtles. To comply with these mandates, the Navy works closely with regulatory agencies
and must be able to properly evaluate the impacts of at-sea training activities on protected species. In order
to institute efforts to minimize these impacts there must be: 1) the best available data on the density and
distribution of the species in question; 2) the criteria necessary to assess impacts; and 3) the creation of the
practical mitigation measures. To meet these objectives, the Navy developed the Navy Marine Species
Density Database (NMSDD) which documents density estimates for all sea turtle populations where the
Navy primarily trains in the Atlantic Ocean and Gulf of Mexico. The Navy also established an initial set of

38



33" ISTS Symposium on Sea Turtle Biology and Conservation, Baltimore, Maryland, USA

quantitative criteria for assessing acoustic impact to sea turtles from sonar and explosives. These data are
utilized in regulatory compliance documents to support quantitative modeling and qualitative assessments
of the potential impacts of a variety of Navy stressors on sea turtles and their habitats, including but not
limited to the use of sonar, explosives, and military expended materials. Additionally, the Navy employs
mitigation measures both at-sea and on Navy installations to minimize the impacts of Navy activities on sea
turtles and to promote conservation of their populations. Some of these measures include monitoring sea
turtle nests on Navy beaches during the nesting season, having trained lookouts to observe mitigation zones
during at-sea training activities to minimize potential effects to sea turtles, and conducting or funding sea
turtle research to reduce knowledge gaps. The Navy continues to be a leader in environmental stewardship
and utilize the best technology and techniques to improve our compliance and conservation efforts with
respect to sea turtle populations. However, deficiencies in the amount or quality of data available, as well
as access to research, can significantly limit the Navy’s ability to assess and mitigate impacts. As a result,
the Navy plans to improve partnerships with international, federal, state, and local agencies; public and
private organizations; and academic institutions by engaging stakeholders to maximize our effectiveness in
addressing environmental issues.

NESTING OF LEATHERBACKS AT COSTA RICA NORTH CARIBBEAN COAST

Didiher Chacén-Chaverri', Didiher A. Chacén-Vargas', Luis Fonseca-Lopez?, and Vanessa Lizano?

1 WIDECAST, Costa Rica
2 Ecopareadero, Limén, Costa Rica

The project was developed in the north Caribbean coast of Costa Rica, particularly on Pacuare and Moin
Beaches. The objective was the protection and monitoring of sea turtle nesting on these locations. These
places have very strong and particular threats over the nests, nesting females and habitat. The poaching of
eggs, the hunting specifically over green and hawksbill and the impact of ocean erosion, expressed as loss
of sand, excess of organic matter deposited on beach and coastal floods were the most important impacts
over the nesting critical habitats. Both places show a nesting over 2000 nests of leatherback, green and
hawksbill turtles. Monitoring and conservation patrols, hatcheries, alternative livelihoods and
environmental education were some of the activities developed to reduce the impacts and increase the
number of hatchlings getting the water.

COMMUNITY BASED SEA TURTLE CONSERVANCY IN SOUTHEASTERN PUERTO RICO:
PROYECTO ATMAR A STORY OF SUCCESS.

Luis A. Crespo’, Carlos E. Diez?, and ATMAR volunteeers'

! Proyecto ATMAR, Maunabo, Puerto Rico
2 Puerto Rico Department of Natural Resources, San Juan, Puerto Rico

Since 2001 and through the ATMAR Project, community volunteers in the coastal town of Maunabo
southeast of the island of Puerto Rico have worked to assist in the conservation of sea turtles. This project
is a story of success in community-based turtle conservation. Organized and run by community volunteers
who are committed to stop the poaching of nests and turtles, ATMAR Project is the oldest of its kind in
Puerto Rico and has become a model for other coastal communities on the island. It has worked
continuously for 12 years and has helped other communities to get organized and to work for the same
purpose. More than 65 volunteers have been involved with the project, and several thousand people have
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been impacted. Volunteer work includes conducting nests surveys, night patrols, tagging turtles and
hatchling work. All field data obtained through their work is part of the National Sea Turtle Project of
Puerto Rico. Volunteers also serve as guides to those who are interested in learning about sea turtles. A
very important part of their work is educational - visiting schools, churches, communities and universities
to inform others about the project and its work. Volunteers also utilize newspaper, television, radio, and
internet outlets (www.tortugasmaunabo.com) to publish information about the project and the importance
of conservation. As a result of the project, nest poaching decreased significantly (6% in the early years).
During the past three years the poaching of nests and turtles has been 0 %. In addition, leatherback nests
have increased from 53 to 199 per season and hawksbill nests increased from 15 to 129 per season.
Proyecto ATMAR thanks our sponsors: Puerto Rico Department of Natural and Environmental Resources,
Regional Newspaper LA ESQUINA, Cooperativa Mauna-Coop and Sea Grant-University of Puerto Rico at
Humacao Campus.

THE PROTECTION OF SEA TURTLE IN NEW CALEDONIA

M. Jean Louis D'Auzon?, Théa Jacob? M. Dominique Lafage®, and Laurence Bachet®

1 ASNNC, Nouméa, New Caledonia

2\WWF, Nouméa, New Caledonia

¥ BWARA TORTUES MARINES, Bourail, New Caledonia
* DENV, Nouméa, South Province, New Caledonia

Here we present the history of sea turtle occurrence and protection in New Caledonia. The “Bwara Tortues
Marines” association was created by Emmanuel Hernu and Dominique Lafage in July 2006 to protect "La
Roche Percee" Beach, which is the first nesting beach for Caretta caretta in New Caledonia. There are
numerous threats to nesting sea turtles, including stray dogs, fires and lights of the campers and residents,
cars on the beach and egg poachers. Cages were constructed to protect the nests from dogs. Four-hour
patrols were conducted every evening (8:30 pm) and morning (5:00 am) on the beaches of “ La Roche
Percee” (1.8 kilometers) and “Baie des Tortues” (.3 km). We have education programs to raise awareness
of the locals but behavior modification is difficult and we do not hesitate to lodge complaints to the
authorities against the offenders. We also have a school program to educate young people about sea turtle
conservation. We work with two South Pacific scientists, George Balasz of Hawaii and Colin Limpus of
Australia, to create a database for turtles and their nests. We created a nursery for trees resistant to sea
spray to reforest the coast. We also worked with the authorities to create current fisheries legislation.
Harvesting and/or selling sea turtles and their eggs is now forbidden, as well as the disturbance of nesting
sea turtles by humans or dogs. Melanesians have the right to harvest turtles for food only for important
ceremonies and have to request permission from the authorities.

SEA TURTLE CONSERVATION IN UNITED ARAB EMIRATES: STATUS OF
IMPLEMENTATION OF IOSEA MEMORANDUM OF UNDERSTANDING

Himansu S. Das and Maitha A. Al Hameli

Environment Agency Abu Dhabi, UAE

Two species of sea turtles, the hawksbill (Eretmochelys imbricata) and green (Chelonia mydas),
predominantly occur in the waters of the Emirate of Abu Dhabi, United Arab Emirates (UAE). Both
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species extensively use UAE waters for foraging and one species, the hawksbill, nests on the sandy beaches
of at least 18 offshore islands. UAE is a signatory to the UNEP-CMS Memorandum of Understanding
(MoU) on the conservation and management of marine turtles and their habitats of the Indian Ocean and
South-East Asia (IOSEA) since 2007. The “Conservation and Management Plan” (CMP) appended to the
MoU lists 6 objectives and 24 programmes (actions) to be considered by signatory states for
implementation. UAE has been undertaking at least 60% of the actions listed in the CMP. Investigation of
causes of sea turtle mortality reveals that 46% of sea turtles die from drowning in illegal or abandoned
fishing nets followed by 25% from vessel strike. Seasonal aerial surveys indicate that at least 67.4% of sea
turtles (both green and hawksbill) occur within the MPAs during 2011compared to 62% in winter 2004 and
64.8% in winter 2009. This trend of gradual increase of foraging turtles within the protected areas may be
the result of protection of foraging areas of green as well as hawksbill sea turtles within the MPAs. All
nesting beaches in the UAE are protected by Federal Law no 23 (1999) and are being monitored
continuously since 2000. Inter-annual nesting variability ranges from 155 to 242 nests in the emirate of
Abu Dhabi and 142 to 261 nests in the emirate of Sharjah. Data on nesting processes and patterns are being
collected and analysed. As part of the objective under rehabilitation of sea turtle habitats, UAE has
regulations in place to rehabilitate sea turtle habitats impacted by human activities by implementing
appropriate mitigation measures. As part of the study to understand sea turtle ecology of the region, UAE
has been involved in a regional program of satellite tagging to study post nesting migration of the nesting
species in order to review and revise conservation initiatives taken up by the Range States within the Gulf.
Meetings with stakeholders, training to teachers, field tours for students, beach cleaning involving general
public are part of the public awareness program that has yielded significant results as evidenced by reports
of dead and stranded turtles by various stakeholders and increased number of requests by schools for
teachers training and field trips for students. The paper presents the status of implementation of IOSEA
MoU in the UAE and analyses the methods followed and results achieved.

MAKING CONNECTIONS: THE INTER-AMERICAN CONVENTION FOR THE PROTECTION
AND CONSERVATION OF SEA TURTLES (IAC)

Belinda M. Dick and Veronica C. Chamorro

Inter-American Convention for the Protection and Conservation of Sea Turtles (IAC), Washington D.C.,
USA

Without a doubt, sea turtles connect us. As ambassadors of the oceans they bring people and countries
together. The Inter-American Convention for the Protection and Conservation of Sea Turtles (IAC) is
becoming a leader in this initiative by connecting decision makers, scientists and NGOs in order to make
the best possible management decisions for the future of this species. In 2001, the IAC was established to
encourage international cooperation to protect and conserve sea turtles in the Americas. The IAC is quite
unique in being the only legally binding treaty for sea turtle conservation and protection in the Western
Hemisphere. Its objective is to promote the protection, conservation and recovery of the populations of sea
turtles and those habitats on which they depend by using the best available scientific information and taking
into consideration the environmental, socioeconomic and cultural characteristics of the parties. Although
the Conference of the Parties is the highest entity of the Convention, it has two subsidiary bodies, the
Consultative Committee of Experts (CCE) and the Scientific Committee (SC), to which each country
nominates a specialist in diverse topics relating to sea turtles. The CCE has an additional nine members,
three from each of the following sectors: non-governmental organizations, private sector and scientific
community. These committees, as well as the participation of official IAC observers, provide the IAC with
a balanced, transparent approach to address current challenges facing sea turtles. In order to strengthen its
ability to effect change, the IAC supports efforts to harmonize national legislation throughout the region by
providing countries with guidelines to prepare national sea turtle action plans and thus provide a more
effective management. The IAC promotes cooperation among its party countries and non-party countries
through a series of agreements, resolutions and memorandums of understanding to help create policies and
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programs that safeguard sea turtles and their habitats. For example, under these agreements and resolutions,
IAC Parties have taken actions such as the creation of protected areas specifically for sea turtles and
prohibiting certain types of fisheries. In order for the IAC to follow-up on compliance with the mandates of
the Convention, IAC Parties submit annual reports highlighting their activities in favor of sea turtle
protection and conservation, especially regarding the leatherback and hawksbill turtles, their efforts to
mitigate fisheries interactions with sea turtles and adaptation to climate change. Just a decade after its
existence, it is important to recognize and applaud the efforts and achievements carried out by its current 15
member countries in implementing the objectives of the Convention. The IAC is a testament to the
extraordinary regional efforts taken to preserve these ancient animals, and inspires all of us to continue this
good work by addressing the many challenges that sea turtles still face.

CONSERVATION OF SEA TURTLES IN PUERTO RICO: FROM SCIENTIFIC RESEARCH TO
COMMUNITY-BASED MANAGEMENT.

Carlos E. Diez', Raimundo Espinoza?, Luis Crespo®, and Suki Bermudez*

! Department of Natural and Environmental Resources of Puerto Rico, San Juan, Puerto Rico
2 The Nature Conservancy, San Juan, Puerto Rico

® ATMAR, Maunabo, Puerto Rico

* TICATOVE, Vieques

During the early 1990s until the 2010s, sea turtle projects in Puerto Rico focused on basic research
conducted by university and government agencies. These studies were related to status surveys, genetics,
fibropapillomatosis assessments, migration patterns, sex ratios, population trends and dynamics, amongst
other specialized studies such as diving behavior and diet selection. These studies contributed greatly in the
elaboration of management and recovery plans for sea turtle species that occur in Puerto Rico (hawksbill
turtles, green turtles and leatherbacks). However, many of the recommendations that these studies yielded
were not implemented. During 2010, the Department of Natural and Environmental Resources of Puerto
Rico (DNER) started to deputize management and conservation strategies through local community-based
groups (most of them incorporated as “non-profit” organizations). A total of eight groups are authorized to
conduct such tasks. These groups are: ATMAR (Maunabo-Yabucoa), Vida Marina (Isabela), Yo Amo El
Tinglar (Hatillo, Arecibo, Barceloneta), ATIPUR (San Juan), Chelonia (Dorado and Culebra), TICATOVE
(Vieques), Coalicién del Corredor Ecoldgico del Noreste (Luquillo-Fajardo) and Playas pal Pueblo (lIsla
Verde). The groups are responsible for collecting statistical data (nests counts and hatchling production).
Also, they are authorized to conduct management actions such as beach clean-ups, habitat restoration,
stranding/rehabilitation of injured animals, assist hatchlings and adult females during disorientation events,
preventive vigilance against poachers, control of exotic predators, outreach and proposed designations for
protected areas. All these activities are in close coordination and collaboration with the DNER. The
following presentation illustrates the significant contributions of combining both strategies (scientific
research and community-based management).
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INTERAGENCY COLLABORATIONS IN MARYLAND 1990-2012: NATIONAL PARK SERVICE
AND MARYLAND DEPARTMENT OF NATURAL RESOURCES

Cindy Driscoll*, Tami Pearl?, Jamie Testa®, Allison Turner?, Brenda Kibler!, and Jack Kumer?

! MD DNR Fish and Wildlife Health Program, Oxford, MD, USA
2 National Park Service, Berlin, MD USA

The Maryland Department of Natural Resources (MD DNR) formed the Sea Turtle Stranding Program in
the Fall of 1990. MD DNR is responsible for all dead-stranded sea turtles in Maryland waters as well as
nesting sea turtles. Our geographic response area includes 3,800 miles of Maryland coastline in the
Chesapeake Bay and on the Atlantic Ocean. Assateague Island is a 37-mile (60 km) long barrier island
located off the eastern coast of the Delmarva Peninsula. The northern two-thirds of the island is in
Maryland while the southern third is in Virginia. The MD DNR has partnered with the National Park
Service at Assateague Island National Seashore in an effort to document species occurrence, causes of
strandings and nesting activities, as well as to promote sea turtle conservation. This presentation
summarizes 22 years of collaborative conservation in Maryland. The majority of stranded sea turtles are
found along the coast of the Atlantic Ocean and this presentation will focus on the species found along
AINS shores. Four species of sea turtles have been found in Maryland: loggerhead (Caretta caretta), green
(Chelonia mydas), leatherback (Dermochelys coriacea), and Kemp’s ridley (Lepidochelys kempii). The
loggerhead is the most commonly stranded sea turtle. Loggerhead strandings increased in 1998, 2001 and
2002, and leatherbacks stranded in large numbers along the mid-Atlantic coast in 2004. Data collection
parameters include date, species, location, carcass size, body decomposition index, evidence of human
interaction, and gross necropsy findings. Little is published about sea turtles in Maryland, yet there is a
need to provide this information when conservation measures are proposed. Two loggerhead nesting events
have been fully documented in the 22 years of our partnership: one in 1999 and one in 2012. False crawls
are rarely reported, but have been noted. A nesting protocol is currently being developed with other
partners to help protect nesting beaches and document nesting attempts. We hope to gain a better
understanding of threats to sea turtles in our state through a thorough examination of nesting in the mid-
Atlantic with a comparison to stranding records. Acknowledgements: The authors wish to thank all past
and current rangers and natural resource biologists in sea turtle conservation in MD, including federal and
state staff the Assateague Island National Seashore.

INFLUENCE OF TIDAL CURRENTS ON OFFSHORE MIGRATION AND SURVIVAL OF SEA
TURTLE HATCHLINGS RELEASED FROM THE GULF OF FONSECA, HONDURAS

Noemi Duran* and Stephen G. Dunbar?

! Marine Research Group, Department of Earth and Biological Sciences, Loma Linda University, Loma
Linda, California, USA. Protective Turtle Ecology Center for Training, Outreach, and Research, Inc.
(ProTECTOR), Colton, California, USA.

2 Protective Turtle Ecology Center for Training, Outreach, and Research (ProTECTOR) Honduras,
Tegucigalpa, Honduras.

Punta Raton is the main olive ridley nesting beach on the Pacific coast of Honduras. As part of a
conservation project established by the Honduran Government, more than 200,000 hatchlings have been
released since 1975, yet until 2011, no studies had been performed on their fate, and there were no data
available on survival or mortality rates. Because Punta Raton is located in the eastern end of the Gulf of
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Fonseca, a shallow inlet of the Pacific Ocean, released hatchlings must swim more than 30 km towards the
West before reaching the open sea. In 2011, we carried out a study on aquatic predation during hatchling
offshore migration. Although no predation events were observed, we did observe tidal currents strongly
affecting hatchling movement. From September to November 2012, we followed 14 hatchlings for up to 12
hours, releasing them at different times respective to high tide and tracking their movements until the next
high tide. We released half of the hatchlings from the local hatchery and the other half from the main
nesting beach in the area, 2 km South of the hatchery. We plotted our data in a GIS and observed that the
hatchlings released from the hatchery moved Southwest during the outgoing tide but were pulled Northeast,
in the opposite direction to the mouth of the Gulf, during incoming tidal movements. One hatchling was
carried several miles up into one of the local estuaries. Hatchlings released from the nesting beach were
also pulled back towards the coast during incoming tides, but their trajectories were more variable. To
assess the influence of tidal currents in the absence of hatchling movement, we did two trials (one from
each releasing point) with dead hatchlings. Their trajectories followed the same patterns as live hatchlings.
These results suggest that hatchlings released from Punta Raton become entrapped in the tidal cycle,
delaying their exit from the Gulf and extending their vulnerability to predation, entanglement in nets, and
beach strandings. The possibility exists that these hatchlings are staying in the estuaries and using them as
early juvenile feeding grounds, although this seems unlikely since there are currently no reports of neonates
or juvenile Olive ridleys seen in the area. Further research is needed to assess if hatchlings from Punta
Raton are eventually able to leave the Gulf, the temporal scale of this exodus, and what routes they may be
utilizing. Conclusions from this and subsequent studies will also have important applications to assessing
and enhancing the effectiveness of the sea turtle conservation efforts currently implemented by the
Honduran Government. This research has been funded by ProTECTOR, the Boyd Lyon Sea Turtle Fund
and a Sigma Xi grant from Loma Linda University. | appreciate the Travel Award granted by the
International Sea Turtle Symposium to attend the 2013 meeting, supported by generous donations from the
International Sea Turtle Society, U.S. Fish and Wildlife Service, U.S. National Marine Fisheries Service,
Ecoteach, Defenders of Wildlife, Sea Turtle Conservancy, Defenders of Wildlife, Lotek, Sirtrack, Telonics
and CLS America.

ON EFFECTIVE PARTNERSHIPS THROUGH SEA TURTLE CONSERVATION
Michael Esbach
Center for Biodiversity and Conservation, American Museum of Natural History, New York, NY, USA

Across the world’s oceans and coastlines, the territories of indigenous peoples often overlap with critical
sea turtle habitats. Consequently, the fate of these ancient mariners lies heavily in the hands of indigenous
or local communities, placing community-level partnerships at the heart of sea turtle conservation efforts.
This idea is not new; conservation organizations have been partnering with communities for decades.
However, with a focus on awareness and scientific monitoring activities, many of these partnerships have
been unable to link community action to direct conservation efforts and have failed to engender a long-term
commitment to sea turtle conservation. In order to be successful, these partnerships can no longer be
consultative or passive, but need to accept the diverse perspectives of local communities and focus on
enabling community decision-making capacity and fostering opportunities for community-level
engagement in sea turtle conservation. Sea turtles represent an excellent opportunity to achieve this type of
partnership due to their ability to attract international investment, focus capacity-building objectives,
increase community-level engagement, and ultimately provide a platform for indigenous voices. Overall,
this type of participatory engagement can improve the long-term conservation of sea turtles in changing
social, political, and ecological contexts. To illustrate this point, | provide a case study that identifies the
challenges and impacts of a partnership between the Tetepare Descendants’ Association (TDA) from the
Solomon Islands and the Center for Biodiversity and Conservation at the American Museum of Natural
History. With increased investment, we are strengthening TDA'’s flagship conservation program focused on
monitoring sea turtles, which provides us with a clear capacity building agenda and also empowers this
communities’ agency to steward their customary resources.
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A DECISION FRAMEWORK FOR PRIORITIZING MULTIPLE MANAGEMENT ACTIONS

Mariana MMPB Fuentes', Bob Pressey?, Piero Visconti?, and Helene Marsh?®

! ARC COE, James Cook University, Australia
Z Sapienza Universita di Roma
¥ SEES, James Cook University, Australia

Conservation funds are grossly inadequate to address the plight of marine turtles. Government and
conservation organizations faced with the task of conserving marine turtles desperately need simple
strategies for allocating limited resources. The whole array of management actions necessary to stop
decline and support recovery of marine turtles is usually described in their recovery plans, which aim to
maximize the long term survival. Although recovery plans often provide a planned and logistical
framework for policy makers to coordinate their work, the majority do not provide any support to help
prioritize resources across identified management actions, and when they do, there is no transparency of
how these priorities were determined. However, where conservation targets and management actions are
diverse, within a species or population, the frameworks that set these priorities are vital. Here we present a
novel framework which explicitly prioritizes actions necessary to minimize the impacts of several threats
across the geographic range of the flatback turtle population in the Gulf of Carpentaria and Torres Strait
(GOCITS). This framework includes a budget constraint and maximizes the expected improvement in
species persistence, resulting from a set of selected management actions that accounts for the likelihood of
the action being successfully applied and accepted by local communities. This structured approach can be
applied to guide prioritization of other species in similar contexts.

DEVELOPMENT OF A SUSTAINABLE ECO-TOURISM SYSTEM AT BLUFF BEACH, BOCAS
DEL TORO PROVINCE, PANAMA.

Emma Harrison*, Drew Hart?, and Cristina Ordofiez Espinosa’

! Sea Turtle Conservancy, San Jose, Costa Rica
% Sea Turtle Conservancy, Bocas del Toro, Panama

Bluff Beach, located on Isla Colon, in Bocas del Toro Province, on the Caribbean coast of Panama,
supports nesting populations of leatherback (Dermochelys coriacea) and hawksbill (Eretmochelys
imbricata) sea turtles. Unfortunately, various anthropogenic threats have been identified in recent years,
including the illegal take of nests and females, and degradation of the nesting habitat through sand
extraction and inappropriate use of the beach during the filming of reality television programs. The local
indigenous community acknowledged the potential negative impacts of such threats on these critically
endangered species, and in 2010 established a grassroots conservation organization; the Bocas Hawksbill
Association (Asociacion Natural Bocas Carey - ANABOCA). Members of ANABOCA have been working
with Sea Turtle Conservancy (STC) staff to conduct a regular monitoring and conservation program along
4.8 km of beach since 2010; results indicate that 250 — 300 leatherback, and 100 — 150 hawksbill nests are
laid each season. Due to its proximity to Bocas Town, and relative ease of access, Bluff Beach is subject to
considerable tourist activity, especially tours to observe nesting turtles at night. To date, however, such
tours have been conducted in an ad hoc and uncontrolled manner, with no formalized training of guides, no
regulation of the number of tourists permitted on the beach, and no established regulations or best practices.
These problems arise primarily from the fact that while designated as a Municipal Reserve, Bluff Beach is
not included in the official list of protected areas of the National Environmental Authority (Autoridad
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Nacional del Ambiente — ANAM); thus there is no law enforcement or protection, no restriction of access,
and no control on the use of the natural resources in the Reserve. During 2012, under its contract with the
USAID Regional Program for the Management of Aquatic Resources and Economic Alternatives, STC has
collaborated with ANABOCA and other regional stakeholder groups to form an Advisory Group for Bluff
Beach Municipal Reserve, with the goals of: a) establishing a turtle tourism program for the Reserve that
ensures economic benefit for the local community while simultaneously minimizing the impacts of tourism
on turtles and the nesting habitat; b) working with the municipality to encourage them to establish the
Reserve as an ANAM protected area, and thus ensure its adequate protection; and c) establishing a
management plan for the Reserve, which will ultimately subsume the turtle tourism administrative program
and ensure its long-term viability. The Advisory Group has also assisted ANABOCA in obtaining legal
incorporation and developing a business structure, and has provided scientifically-informed training for
guides and beach monitors. Results from a series of meetings and workshops conducted throughout 2012
will be presented, to demonstrate the development of the Advisory Group and the steps taken to establish a
sustainable turtle tourism program at Bluff Beach. Conclusions and recommendations will be provided, as
will an analysis of some problems encountered to date, and the solutions devised to address them. There
will also be a summary of the proposed next phase in this ongoing process.

HABITAT-USE OF BREEDING GREEN TURTLES, CHELONIA MYDAS, TAGGED IN DRY
TORTUGAS NATIONAL PARK, USA: MAKING USE OF LOCAL AND REGIONAL MPAS

Kristen M. Hart!, David G. Zawada?, Ikuko Fujisaki®, and Barbara H. Lidz’

! United States Geological Survey, Southeast Ecological Science Center, Davie, Florida, USA

2 United States Geological Survey, St. Petersburg Coastal and Marine Science Center, St. Petersburg,
Florida, USA

® University of Florida, Department of Wildlife Ecology and Conservation/Ft. Lauderdale Research and
Education Center, Davie, Florida, USA

Use of existing marine protected areas (MPAS) by far-ranging marine turtles can be determined using
satellite telemetry. Because of a lack of information on MPA use by marine turtles in the Gulf of Mexico,
we used satellite transmitters in 2010 and 2011 to track movements of 11 adult female breeding green
turtles (Chelonia mydas) tagged in Dry Tortugas National Park (DRTO), in the Gulf of Mexico, south
Florida, USA. Turtles nested every 9 to 18 days and consistently used a common core-area within the
DRTO boundary, determined using individual 50% kernel-density estimates (KDEs). We mapped the area
in DRTO where individual turtle 50% KDEs overlapped using the USGS Along-Track Reef-Imaging
System, and determined the diversity and distribution of various benthic-cover types within the mapped
area. We also tracked turtles post-nesting as they transited to foraging sites 5 to 282 km away from tagging
beaches; these sites were located both within DRTO and in the surrounding area of the Florida Keys and
Florida Keys National Marine Sanctuary (FKNMS), a regional MPA. Year-round residency of 9/11
individuals (82%) both within DRTO and in the FKNMS represents novel non-migratory behavior which
offers an opportunity for conservation of this imperiled species at both local and regional scales. These data
comprise the first satellite-tracking results on adult nesting green turtles at this remote study site.
Additional tracking could reveal whether the distinct inter-nesting and foraging sites delineated here will be
repeatedly used in the future by these and other breeding green turtles.
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CURRENT STATUS OF SEA TURTLE CONSERVATION IN SRI LANKA

Thushan Kapurusinghe

Turtle Conservation Project, 11, Perera Mawatha, Madakumbura, Panadura, Sri Lanka

Five species of sea turtles nest in Sri Lanka: green (Chelonia mydas), leatherback (Dermochelys coriacea),
olive ridley (Lepidochelys olivacea), loggerhead (Caretta caretta) and hawksbill (Eretmochelys imbricata)
turtles. Coastal communities of Sri Lanka depend on surrounding natural resources for their survival. In
addition, development activities are taking place in many coastal areas of the island. As a result, very
important coastal habitats (i.e. coral reefs, sea grass beds, mangroves) and coastal fauna (i.e. marine turtles)
are under serious threat of extinction. After the eradication of terrorism from the island, the government
now plans to extend development to the northeastern coast, which includes large scale tourism projects.
Domestic travel and tourism have increased after the war, resulting in coastal habitat degradation such as
damage to the coral reefs on the Pigeon Islands and Bar Reef of the Kalpitiya Peninsula. Large mangrove
areas have been cleared in Kalpitiya area to construct luxury hotels, disturbing the Puttlam lagoon system
where sea turtles and dolphins are found. Sea turtle hatcheries are still illegally operated in Sri Lanka and
the Department of Wildlife Conservation has failed to regulate these hatcheries. There is a great political
influence to keep the illegal turtle hatcheries in operation. Although the nesting turtles are protected in
National Parks (NP) such as Yala NP, Kumana NP and Wilpattu NP, natural predators account for nearly
100% egg predation in these areas. Sea turtle by-catch seems to be the biggest threat for survival in their
marine habitat. Thousands of turtles become entangled in fishing nets and drown each year. TCP has
recorded several fishhook entanglements associated with long-line fisheries but further research is needed
to fully understand this problem. The new harbor which is being constructed in Hambanthota is posing a
serious threat to sea turtles in the Ussangoda-Godawaya and Rekawa sea turtle sanctuaries. Additionally,
there is a proposal to remove beach sand from the Ussangoda-Godawaya Sanctuary. The planting of
introduced beach pines (Casuarina) along the beaches of Ussangoda-Godawaya sanctuary disturbs the sand
dune formation process and shows negative impacts on nesting activities of critically endangered
leatherback turtles. Sea turtles that nest in Kosgoda beach forage in Hikkaduwa Marine Sanctuary and these
turtles are being used as tourist attractions as children ride them and locals feed them. Although there is a
wildlife office located in Hikkaduwa Marine Sanctuary, they fail to prevent these illegal activities. Also,
both Kosgoda and Rekawa beaches are currently becoming narrower each year, limiting suitable nesting
habitat for sea turtles.

BYCATCH AND CUMULATIVE IMPACTS IN U.S. FISHERIES: WHERE ARE THEY NOW?

Amanda J. Keledjian, Beth Lowell, and Casey Youngflesh

Oceana, Washington, DC, USA

Fishing-related injury and mortality is one of the primary threats impeding the recovery of threatened and
endangered sea turtle populations in U.S. waters. Studies have estimated that up to 346,500 sea turtle
interactions occurred in U.S. fisheries each year throughout the 1990s, with over twenty percent of those
likely causing mortality. Many measures have since been implemented to minimize these harmful impacts,
but are they helping? We assess U.S. fisheries identified as having high levels of turtle bycatch over the last
two decades and provide an update on progress in three areas: accounting for cumulative impacts, reducing
bycatch, and refining bycatch estimates through improved observer coverage. This evaluation reveals the
cumulative number of takes authorized in U.S. fisheries and shows that even where improvements have
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been made, many gaps still exist in comprehensively minimizing the harmful impacts of fisheries. No
improvements have been made by the National Marine Fisheries Service to account for cumulative
incidental takes across fisheries that operate in the same region and interact with the same populations of
turtles. Accounting for these significant cumulative impacts when authorizing additional incidental takes of
loggerheads and other sea turtle species is required under the Endangered Species Act and should be a
future priority. Although estimated bycatch has declined in a number of fisheries, we question the validity
of these estimates based on poor compliance with conservation measures, particularly in southeast Atlantic
shrimp trawls. Likewise, observer coverage has improved in only a few of the fisheries, with coverage
actually declining since the early 2000s in several cases, leaving insufficient data to accurately estimate
bycatch. Oceana combats these shortcomings by promoting measures that will ensure adequate
management, monitoring, and enforcement. In the coming years, it will be important for the National
Marine Fisheries Service to develop a cost-effective system to effectively document cumulative impacts,
elucidate the sub-lethal impacts of fisheries interactions, and enforce existing conservation regulations.
This analysis highlights the importance of advocacy and litigation in ensuring that fishing activities are not
threatening the recovery or future existence of sea turtle populations within U.S. waters.

MANAGEMENT TOOLS TO PROTECT THE CALIFORNIA CURRENT LARGE MARINE
ECOSYSTEM: ARE THEY ENOUGH TO SAVE LEATHERBACK AND LOGGERHEAD SEA
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As highly migratory species, sea turtles depend on safe passage through open oceans to successfully feed
and reproduce. Recent tagging data of Pacific leatherback and loggerhead sea turtles and other large marine
vertebrates has shed light on ocean migrations and the importance of the California Current large marine
ecosystem in attracting and retaining these animals. These data prompt the question of how to protect the
open water habitat of loggerhead and leatherback sea turtles. We compared and contrasted the recent
scientific papers on sea turtle concentrations and environmental parameters used to predict these
concentrations with available U.S. management measures. To protect and recover endangered leatherback
and loggerhead populations in the North Pacific Ocean, the U.S. National Marine Fisheries Service
(“Fisheries Service”) must designate critical habitat, defined by the Endangered Species Act as specific
geographic areas essential for conservation and that may require special management and protection. In
January 2012, the Fisheries Service identified leatherback critical habitat based on the density of prey items,
specifically gelatinous zooplankton, but declined to recognize migratory pathways as part of the critical
habitat. The Fisheries Service uplisted North Pacific Ocean loggerhead sea turtles from threatened to
endangered in September 2011, triggering their statutory requirement to designate critical habitat no later
than a year after designation. Critical habitat protection provides a greater chance of recovery of
endangered species. Species with critical habitat protected under the Endangered Species Act are twice as
likely to be recovering as those without. In the case of Pacific leatherback, the current implementation of
critical habitat protection is inadequate. Since designation of Pacific leatherback critical habitat, a scientific
study suggested that the time leatherback sea turtles spend searching for food may be hindering population
recovery, which underscores the need to protect sea turtle prey. Therefore the designation of prey density as
the primary element of critical habitat is a positive step. The Fisheries Service identified activities that may
affect leatherback critical habitat, but these are largely coastal threats, including coastal water pollution, oil
spill response, power plants, desalination plants, and tidal and wave energy projects. This suggests we need
to explore more ways to protect open water habitat within the 200-mile U.S. exclusive economic zone. The
Fisheries Service must designate North Pacific Ocean loggerhead critical habitat in the near future. This
provides a second chance to examine what parameters compose habitat for highly migratory species in the
California Current large marine ecosystem and how to define this habitat to ensure conservation and
recovery of sea turtles.
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Three different species of marine turtles (Eretmochelys imbricata, Chelonia mydas, Dermochelys coriacea)
lay eggs on the Guadeloupe archipelago beaches from April to November and are protected by a National
Recovery Plan. Those same beaches are often the scenes of many human activities which may lead to
serious damages on marine turtles land habitat and on reproduction: large vegetation deterioration (quantity
and quality), sand compression made by vehicles, inappropriate lighting of the beaches, which can put the
turtles under pressure during the egg-laying season. The French Forest Service (ONF), The Fish and
Wildlife Service (ONCFS) and the Coastal Region Institute (CDL) in Guadeloupe, together with the
Marine Turtle Protection Network, are sett