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PRESIDENT’S REPORT

34rd Annual Symposium on Sea Turtle Biology and Conservation
10-17 April 2014, New Orleans, Louisiana, USA
Roldan A. Valverde, President, ISTS

A total of 785 people from 73 countries registered for the Symposium. The venue for the symposium was the
Marriott Hotel on Canal Street, New Orleans. A total of 176 oral papers and 273 posters were originally
submitted to organizers. These original submissions included the highest number of oral presentations on in-
water biology science ever submitted to a symposium, with a total of 35, or approximately 20% of all oral
presentations originally submitted. Due to normal attrition associated with every symposium, in the end the
symposium included a total of 158 oral presentations in general sessions and a total of 235 posters. Of the
oral presentations, 32 (20%) corresponded to in-water biology research, more than any other category
presented in this symposium.

Travel grants: A total of 119 registrants received a travel grant to the New Orleans symposium (12 from
Africa, 13 from US/Canada, 5 from English Caribbean, 4 from South Asia, 8 from Asia Pacific, 16 from
South America, 6 from Europe, 23 from Mexico-Central America, 32 others). This level of travel grant
awards represents about 15% of the total registered participants. Travel grants took the form of room grants,
which was highly advantageous for the awardees and for the ISTSociety. Room awards contributed a total of
about 561 room nights, which made a significant contribution to our hotel’s room block. Because rooms were
awarded to a group and not to individuals the organizing committee was able to serve more people in a more
effective way. Also, this strategy saved our Treasurer the time and effort to write checks and keep track of
the awards, and gave the ISTSociety better control over how the grants are assigned and used, thus increasing
efficiency and effectiveness of the awards.

Pre-symposium Meetings Workshops: A total of eight Special Interest and Regional meetings were held
prior to the main symposium. These were the Terrapin, Tortoise & Freshwater Meeting, the RETOMALA,
the Africa Regional, the Mediterranean Regional, the East Asia Regional, Indian Ocean South East Asia
Regional, the Pacific Islands Region-Oceania, Eastern Pacific Hawksbill Initiative and the Marine Turtle
Specialist Group. These meetings were successful and contributed to bring attendees early to the symposium.
A total of five workshops were offered before the symposium. These were the Sea Turtle Rehabilitation and
Health Workshop (with a total of 237 registered participants), the Educators Outreach Workshop (with 18
local, national and international participants), the Digital Marketing Workshop (with 83 participants), the
GIS Workshop with 197 participants, and the Temperature-dependent Sex Determination Workshop (with
151 participants).

Key Note Speakers: Three Key Note speakers delivered three 30 minutes addresses to symposium
participants. Jack Frazier’s presentation gave the audience a comprehensive overview of the topic Sea Turtles

and Cultures, which nicely served to frame the theme of the symposium. Duncan MacKenzie immediately
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followed Jack’s presentation, speaking about the pros and cons of using sea turtles as animal models to
conduct physiological studies. Lastly, David Owens delivered an enthusiastic, informative and entertaining
speech about the history of sea turtle research and the historical involvement of women in this research. All
three speeches were excellent and very well received by the audience.

Symposium Sessions: Two special sessions were held during the symposium: Biology and Conservation
of the Sea Turtles of the Gulf of Mexico and Collaborative Fisheries Research. The first session focused on
work conducted in the Gulf of Mexico and was held the first day of the symposium. This session included
papers from the entire Gulf (Mexican and US waters), and offered an emphasis on in-water work. The second
special session on collaborative fisheries focused on work being done by scientists in collaboration with
fishermen to collect fisheries-specific information and promote effective conservation and management
practices among fishermen.

Business Meeting: Very important issues were addressed during the plenary business meeting conducted
the last day of the New Orleans symposium. One of the most important issues was the approval of the
overhauled Constitution and Bylaws of the Society. Other issues discussed were the travel committee report,
the Treasurer’s report and the Resolutions submitted, among others.

Social Events: Welcome Social, Live and Silent Auctions, Farewell party, Student Awards were some of
the social events held during the symposium. Among those events, a Speed Chatting with Experts event was
held the night of the first day of the meeting. Of all these vents, the Welcome Social held the night before the
first day of the symposium was arguably the most popular. This included a surprise Mardi Gras-style parade
with a second line Jazz band guiding symposium attendees over the streets of New Orleans.

Resolutions: A very important component of the every symposium is the issuing of Resolutions,
documents that allow the ISTSociety at large to pronounce itself with regard to issues pertaining to sea turtle
conservation around the world. Two very important resolutions were passed during the New Orleans
symposium: The first resolution was relayed to the Australian Minister of the Environment, Hon Greg Hunt
regarding the protection of sea turtle populations in the Great Barrier Reef region. The second resolution was
sent to the President of Mexico Enrique Pefia Nieto and pertained to the protection of loggerheads in Baja
California, Mexico. Receipt of letters was acknowledged and press notices regarding these letters appeared
in Australian and Mexican newspapers.

Finances: Society’s finances were a major concern going into the New Orleans symposium. Indeed,
during the plenary business meeting we learnt that the Society’s finances were in worse shape than originally
thought. Fortunately, thoughtful planning by the Society’s Board and effective execution by the organizing
committee resulted in a very successful symposium, both scientifically and financially. After paying for all
our obligations incurred prior and during the symposium, our revenues were sufficient to overcome past debts
and leave us in a solvent situation. Hopefully, the model developed for the New Orleans symposium will be
adopted for future symposia.

The financial success achieved in New Orleans was due to a series of measures taken. For instance, historical
but expensive items, such as simultaneous translation and exceedingly high travel grant levels were
significantly reduced or eliminated. Also, the New Orleans symposium was held as a joint meeting with the
Southeast Regional Sea Turtle Network, which eliminated any competition for resources. Additionally,
important sponsorship was secured from major donors, such as Shell and the National Federation of Wildlife
and Fisheries, as well as the Marine Turtle Conservation Act of the USFWS, and the National Atmospheric
Aeronautic Administration. Also importantly, organizers were able to secure sponsorship from the Virginia
Institute of Marine Science to cover all meeting expenses for one entire day of the Symposium (CFR session),
which significantly reduced our costs. Significantly, the organizing committee was able to partner with
Southeastern Louisiana University, which allowed us to receive tax-exempt status in Louisiana, among other
measures. Finally, significant assistance from The Zenith Group, our contracted meeting provider, made it
possible for us to realize significant savings on hotel expenses.
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STUDENT AWARDS

There were 54 oral presentations and 92 poster presentations entered by students in the Archie
Carr Prize Competition. The Program Chairs worked closely with the Student Award Chairs to
minimize conflicting student presentation times, thereby ensuring all student presentations were
seen by the judges. The Symposium President graciously provided space and lunch for the
judges during their final meeting.

Judges of the presentations in New Orleans were:

Larisa Avens, Ana Barragan, Cathi Campbell, Wendy Dow Piniak, Mariana Fuentes, Marc
Girondot, Caroline Good, Emma Harrison, Jen Keller, Cynthia Lagueux, Ann Marie Lauritsen,
Kate Mansfield, Zoé Meletis, Dave Owens, Erin Seney and Brian Shamblin.

The winners of the student awards included two undergrad presenters (noted in the table below).
Students receiving awards were from universities in the USA, Australia and Spain.

Award amounts: Winners = US $300 each, Runners-up = US $150 each. Grand total for all
student awards = US $2100.

Student Awards for Poster Presentations at ISTS34, New Orleans, USA:

Category Format | Prize Student Institution Title
Biology Poster | Winner Eric Parks | Savannah Analysis of trace
(undergrad) | State element composition
University, of loggerhead sea
USA turtle bone via laser
ablation
Biology Poster | Runner up | Celine University of | No news is good
Mollet Central news. Juvenile marine
Saint Florida, USA | turtles unaffected by
Benoit HABSs in Indian River
(undergrad) Lagoon, Florida
Biology Poster | Runner up | Cristian University of | Genetic diversity of
Ramirez- | Puerto Rico, leatherback turtles
Gallego USA from Puerto Rico
Conservation | Poster | Winner Meghan University of | Reducing sea turtle
Gahm Rhode Island, | mortality in the Mid-
USA Atlantic and Southern
New England summer
flounder trawl fishery
Conservation | Poster | Runner up | Kimberly | James Cook Patterns of marine
Riskas University, turtle bycatch reported
Australia in commercial
fisheries logbooks,
Australia
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Student Awards for Oral Presentations at ISTS34, New Orleans, USA:

Category Form | Prize Student Institution Title
at
Biology Oral | Winner Cali Turner University of | Habitat use of North
Tomaszewicz | California, Pacific loggerhead
San Diego, turtles and duration
USA spent in a high-
bycatch area near
Baja California
using
skeletochronology
and stable isotope
analysis
Biology Oral | Runnerup | Melanie University of | Evaluation of scute
Lopez-Castro | Florida, USA | thickness to infer life
history records in the
carapace of green
and loggerhead
turtles
Biology Oral | Runnerup | Nathan Perdue Revealing the
Robinson University, migratory behavior
USA of nesting
leatherback and
loggerhead turtles
from South Africa
using satellite
telemetry and stable
isotope analysis
Conservation | Oral | Winner Jose Luis Complutense | Systemic gas
Crespo-Picazo | University of | embolism in dead
Madrid, and live loggerhead
Spain sea turtles due to
bycatch
Conservation | Oral | Runnerup | Aliki Drexel Untangling
Panagopoulou | University, fishermen-turtle
USA relationships:

perceptions of sea
turtle interactions
with small-scale
fisheries in Crete,
Greece
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ISTS AWARDS 2014

Members: Sally Murphy (Chair), Dean Bagley, Stephen G. Dunbar, Kimberly Maison, Jim Spotila

Life Time Achievement Award President’s Award
Anne Meylan Jennifer Homcy
Frank Paladino Rod Mast

Jim Richardson

SPECIAL FEATURES

SPEED CHATTING WITH THE EXPERTS
Chairs Emma Harrison, Zoé Meletis
Panel: Jack Frazier- “Hall of Fame” (anything turtle related!)
David Godfrey- NGO funding
Robert Hardy- Tracking technology
Michael Jenson- Genetics
T. Todd Jones- Physiological ecology
Brad Nahill- VVolunteering and ecotourism
Nancy Mettee- Veterinary medicine, first aid in the field and sea turtle rehabilitation
Anne & Peter Meylan- In-water research
Pamela Plotkin- Conservation science
Erin Seney- Independent consulting and marine policy
Roldan Valverde- Arribadas and sea turtles of the Gulf of Mexico

FILM NIGHT
Chair- Katherine Comer Santos
See Video Presentations beginning on page 250.

DEEP WISDOM FROM EPIC FAILURES

Chair: Wallace J. Nichols

Panel: Ana Barragan, Alejandro Fallabrino, Rod Mast, Dave Owens, Nick Pilcher, Pam Plotkin, Jeffrey Seminoff,
Bryan Wallace

WORKSHOPS

DIGITAL MARKETING
Organizer: Miguel da Silva

GEOGRAPHIC INFORMATION SYSTEMS (GIS)
Organizer: Andrew DiMatteo

SEATURTLE REHABILITATION & HEALTH
Organizers: Daniela Freggi & Terry Norton

TEMPERATURE-DEPENDENT SEX DETERMINATION (TSD)
Organizer: Marc Girondot

IN-WATER WORKSHOP WITH ROBERT HARDY
Speaker- Robert Hardy

EDUCATION OUTREACH
Organizers: Frances Kinney, Karen Burns, & Lisa Landry

Xi
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Opening Remarks and Keynotes

THE STATUS AND THREATS OF SEA TURTLE POPULATIONS IN THE GULF OF MEXICO*

Roldan A. Valverde

Southeastern Louisiana University, Hammond, LA, USA

Five sea turtle species are known to inhabit the Gulf of Mexico. Historical exploitation of these populations was
significant after the discovery of the New World and this exploitation contributed to the decimation of these
populations. Data on commercial landings of sea turtles in the Florida west coast showed a large level of harvest
between 1880 and 1897, reported in the hundreds of metric tons annually. On the western Gulf, a large but ephemeral
sea turtle fishery directed mainly to green turtles operated in Texas for only a few years, harvesting approximately
250 metric tons annually; this unsustainable fishery collapsed before 1900. Between 1880 and 1973 the Louisiana sea
turtle operation harvested less than 10 metric tons annually, indicating that sea turtle populations in the north central
and western Gulf were not robust enough to support a directed fishery for long. Sea turtle landings in Florida and the
rest of the Gulf declined significantly through the early and mid 1900s. As a result, sea turtle imports increased
significantly through this period to supply to US markets. However, sea turtle imports placed significant strain on the
sea turtle populations of the Caribbean and elsewhere, causing a significant drop in imports up to 1975, when the
international trade was halted by the enactment of the Endangered Species Act and the Convention on International
Trade of Endangered Species. Hereafter the main threats to sea turtle populations in the Gulf of Mexico became
incidental catch in long line and shrimping fisheries, along with pollution and habitat destruction. This caused sea
turtle strandings to increase appreciably since the mid 1980s to date in the Gulf. A major oil spill, the Deepwater
Horizon explosion, coincided with a significant reduction in the number of nesting events of the Kemp’s ridley sea
turtle in the western Gulf since 2010. It is unknown what the long term effect of that oil spill will be on the Kemp’s
ridley. Current status of sea turtle populations show that these are very low in the Gulf of Mexico judging by the low
nesting observed throughout their range. In-water data show that sea turtles are more abundant on the eastern Gulf,
around the Florida Peninsula. No data on in —water abundance is available for the southern Gulf. The low abundance
of sea turtle populations in the Gulf renders them highly vulnerable to natural and anthropogenic threats; this is
particularly true for the Kemp’s ridley. The data-deficiency of the Gulf makes it very difficult to establish the status
of sea turtle populations, and precludes the establishment of population trends and future assessments of the
populations following major disturbances in the Gulf. The development of in-water index sites along the entire Gulf
represents a critical need to ascertain current population trends and the impact of future anthropogenic and natural
phenomena on the sea turtle populations of the Gulf of Mexico.

CULTURES OF TURTLES; TURTLES OF CULTURE*

Jack Frazier

Department of Vertebrate Zoology—Amphibians & Reptiles, National Museum of Natural History, Smithsonian
Institution, Washington, DC, USA

Diverse roles are played by marine turtles in various societies, a fact well known by “members of the global sea turtle
community.” These vary from tangible, consumable items like basic sources of meat, eggs, oil, leather, and
tortoiseshell, to intangible, highly complex matters such as foci of intellectual, emotional, and spiritual inspiration.
For example, the cosmological vision of a massive turtle supporting the world, which occurs in diverse societies from
Asia to America, is commonly cited. In fact, there is an astounding diversity and pervasiveness of cultural roles played
by marine turtles in diverse societies around the world; and not all of them are viewed in a positive light. While this
provides for curious stories and general amusement, in a realm where “hard science” is held as the utmost of
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achievements, such cultural information is routinely regarded as peripheral, inconsequential, or irrelevant to the
greater objective of understanding and conserving turtles. In societies that put an enormous premium on technology
and “progress,” a relatively lower value for cultural information is particularly accentuated. In contrast, many activities
that are wrapped in the cloak of “science,” and especially technology, are sanitized, sanctified, and bestowed enhanced
acceptability, attractiveness, and significance. The devaluing of cultural aspects contradicts fundamental veracities
that form the foundations of human-turtle interactions, and are the derivations of the complex ways in which different
people and societies interact with marine turtles. This encompasses the full range of human-turtle interactions, from
direct predation for food and commodities, to veneration of objects of emotional and spiritual importance, to selection
of subjects for scholarly investigation. It is essential to understand that the cultures of turtles are extremely diverse;
and what one person or society may assume is a basic given, other people or societies may not perceive, appreciate,
or accept. This is illustrated by the diversity and complexity or responses of different societies to identical turtles
employed as various flagship species: to one group a turtle can be the highest symbol of Nature, all things sacred and
requiring veneration and protection; to another group the same turtle can be a powerful symbol of cultural identity and
traditions, requiring capture and butchery. In diverse respects, cultural considerations are akin to gravity: invisible,
omnipresent, impossible to remove, and often very difficult to explain except in the most general of terms. Indeed, the
scientific endeavor itself — no matter how “hard” the science — is embedded within a complex cultural context, no
matter how much some practitioners try to deny this. The presentation will elaborate on the turtles of culture.

GETTING PAST N=1. CHANGING CULTURES OF SEA TURTLE SCIENCE MAKE AN UNLIKELY
CANDIDATE A MODEL SPECIES FOR COMPARATIVE ENDOCRINOLOGY*

Duncan S. MacKenzie

Texas A&M University, Dept. of Biology and Graduate Program in Marine Biology

As threatened or endangered species broadly distributed in remote locations and poorly suited for laboratory study,
sea turtles would seem to be inappropriate subjects for endocrinology, which traditionally has required invasive and
precisely controlled studies in captivity to elucidate hormone function. Indeed, many early studies of sea turtle
hormones were limited by small sample sizes. However, a review of sea turtle endocrine studies over the past fifty
years reveals that in spite of these constraints they have made numerous important contributions to comparative
endocrinology, particularly in the areas of pituitary hormone function, stress physiology, and reproductive
endocrinology. Although sea turtle endocrinology arose out of the study of captive animals, it provides excellent
examples of how comparative endocrine research initiated to understand basic aspects of animal function can yield
practical applications to conservation of wild species. Several examples will be given in this presentation, including
characterization of gonadotropin function during multiple nesting, evidence for vasotocin secretion during oviposition,
and the use of androgens to establish sex ratios or determine nesting frequency. As the culture of sea turtle science
has evolved away from studies of captive animals to focus on understanding animal function in the wild, so too has
comparative endocrinology. Sea turtle endocrine studies are thus poised to make unique and potentially transforming
contributions to the developing fields of eco-endocrinology and evo-endocrinology, among the grandest of challenges
in the future of comparative endocrinology.
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SEA TURTLE PEOPLE CULTURES: CAN WE BE WEIRD, PASSIONATE AND FUNCTIONAL?*

David Wm. Owens

College of Charleston, Grice marine Lab., Charleston, South Carolina

This informal talk is based on some random and not very scientific observations of the People who study and do
conservation on the magnificent organisms we call sea turtles. Human societies are often defined by their cultures.
More than other scientific groups I have known, Sea turtle People have a culture of passion, adventure, collaboration
and caring for both the turtles and the people who live with the turtles. In my dichotomous key of sea turtle people
there appear to be two major taxa. The first group is small and defined by a primary focus on the turtles. We call
these “Turtle-Turtle People” with such figures as Dr. Colin Limpus, Dr. Peter Pritchard and Mrs. Sally Hopkins
Murphy and Dr. Jack Frazier leading this very small and select cohort. The other branch of my key are the “People—
Turtle People” which includes most of the rest of us. Like the first group we are passionate, but not very focused and
largely influenced by the other people who love sea turtles - and there are now thousands of us. Because true sea
turtle people are durable and persistent, they usually keep coming back to the fold and thus the men become somewhat
blustery and fine folk we affectionately call “Silverbacks” from our relatives the gorillas. The ladies on the other hand
are especially wise and wonderful collaborators and match makers. We call them the Madams of the sea turtle world.
All sea turtle people will become either Silverbacks or Madams long before you would guess this could happen. As
an old guy, my favorite Silverbacks were Archie Carr, John Hendrickson, Fred Berry and Larry Ogren. My favorite
Madams are Thelma Richardson, Sally Hopkins Murphy and Barbara Schroeder. In the early 1980s these three ladies
formed the heart and soul of what we now know as the International Sea Turtle Society (ISTS). Interestingly, or rather
should | say “uninterestingly”, prior to this early 80s era there were almost no Madams in the sea turtle world. For
example, the leaders of the IUCN Marine Turtle Survival Group were all males for the first 20 years. It was all
Silverbacks top to bottom. Thanks to the inspired leadership of Dr. Carr, Dr. James Richardson and Dr. Llewellyn
Ehrhart, this all changed radically in the late 70s and early 80s as many outstanding larval Madams soon joined the
ranks and have now assumed their rightful roles as world leaders of sea turtle conservation and research. Numerically,
ladies outnumber men in the sea turtle world today and one does not have to be very astute to realize that most of the
student awards at the ISTS meetings now deservingly go to the larval madams. Finally, we must be very proud that
the small and loosely organized Sea Turtle Workshop from the Southeast US of the 1980s has now evolved into the
important international organization representing the worldwide distributions of our focal species. These are all Good
Things that we should all be proud of in the ISTS. Good things for sea turtle science and good things for all of marine
conservation.
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Anatomy, Physiology, and Health

GOT PLASMA? VALIDATION OF A TESTOSTERONE ELISA FOR SEX DETERMINATION AND
REPRODUCTIVE ASSESSMENT OF THREE SEA TURTLE SPECIES*

Camryn D. Allen?, Jeffrey Schwenter?, Dave Wm. Owens?, Anne Meylan®, Peter Meylan*, Michelle N.
Robbins!, Nicholas M. Kellar?, Tomo Eguchi!, Hendrik Nollens®, and Jeffrey A. Seminoff!

1 Southwest Fisheries Science Center, NMFS, NOAA, 8901 La Jolla Shores Dr., La Jolla, CA 92037

2 College of Charleston, 205 Fort Johnson Rd, Charleston, SC 29412

3 Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute, 100 8th Avenue S.E., St.
Petersburg, FL 33701

4 Natural Sciences, Eckerd College, 4200 54th Avenue South, St. Petersburg, FL 33711

> SeaWorld San Diego, San Diego, CA, USA

A variety of immunoassay techniques [e.g., radioimmunoassay (RIA) and enzyme-linked immunosorbent assay
(ELISA)] are available to quantify testosterone concentration in sea turtle plasma samples for sex determination and
reproductive assessments. While RIAs have been the traditional standard because they produce extremely sensitive
and specific hormone results, the use of ELISAS is growing because they are as sensitive and do not require the use
of radioactive substances. However, the use of ELISAs for measurement of hormone concentration in many species
has not been validated and this is particularly important for commercially available ELISA kits which are generally
used to determine testosterone concentration in humans. In this study we validated the use of an ELISA hormone assay
to determine testosterone concentration in green, olive ridley and leatherback sea turtle plasma. Firstly, we
demonstrated parallelism (t = -1.11, p = 0.83) between the serial dilutions of pooled plasma samples (n = 6) and known
standard concentrations and confirmed that the testosterone assay measured the same antigen in the standard controls
and plasma extracts. Secondly, we determined the precision of the assay by running samples multiple times within the
same assay (intra-assay variation) and running those same samples over multiple assays (inter-assay variation). The
average intra- and inter-assay variation was 7.6% and 2.3%, respectively. More importantly, we confirmed that
testosterone results obtained from the ELISA were similar to the RIA technique by running duplicate samples of adult
and juvenile green turtles of known sex (via laparoscopy) that were previously analyzed using the RIA technique.
Ultimately, the results of this study confirm the importance of hormone assay validation and once validated the ELISA
hormone assay system can be used to determine sex and reproductive condition in several sea turtle species.

WHAT TAIL MEASURES EXPLAIN ABOUT SEXUAL DIMORPHISM BETWEEN MALES AND
FEMALES OF JUVENILES OF CHELONIA MYDAS IN THE SOUTHERN COAST OF BRAZIL?

Mariane F. Andrade!, Camila Domit?, and Angela T. S. Souza!

1 Universidade Estadual de Londrina, Londrina, Parand, Brasil
2 Universidade Federal do Parand, Pontal do Parana, Parana, Brasil

Male and female juvenile green turtles do not exhibit apparent sexual dimorphism, however adults have secondary
characteristics which differentiate them. Adult males have a prominent tail compared to the females, which is a
morphological characteristic and its analysis in juveniles may collaborate with the differentiation between the sexes,
besides increasing knowledge of the regional populations. In addition, this information subsidize the analysis about
juveniles development, which is essential for conservation efforts in foraging areas. Parana coast is an important
feeding area for green turtles in the region of Southwestern Atlantic Ocean (SAQO), where seagrass meadows are found.
Between the years of 2012 and 2013, 70 specimens of juvenile stranded dead green turtles were collected. Among
these, 24 had been sex identified by histological analysis of the gonads and the others were in an advanced degree of
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decomposition. All specimens had a curved carapace length (CCL) measured in centimeters and the tails were removed
from the pelvic girdle. All tails were analyzed to assess the number and/or size of vertebrae, and these data were
compared between males and females. The tails were macerated and individually arranged with support of a wire so
that all vertebrae remain in the original position. The number of vertebrae was counted and the length of the vertebral
body measured with the support of a digital caliper with a precision of 0.01 mm. The sum of the length of the vertebral
bodies (LVB) of each tail was calculated for comparisons between the sexes. The average CCL was 39.5 + 4.7 cm
(30.5-51.0 cm, n =70), the average number of vertebrae 20.8 £ 1.2 (16 - 23) and the sum of the length of the vertebral
bodies average was 6.4 + 1.5 cm (3 - 6.7 cm). The 18 females analyzed did not differ for CCL (mean =40.2 £5.2 cm,
32.8-50.0) (p=0.5)and LVB (p=0.2) of 7.1 cm £ 1.2 (5.4 - 9.7 cm) when compared to the six males analyzed with
CCL average of 38.6 £ 4.5cm (34.2 - 44.2 cm) and LVB 6.5+ 1.5¢cm (4 6 - 8.7 cm). The number of vertebrae did not
differ (p = 0.6), males had on average 21.3 £ 0.5 (21 - 22) vertebrae and females 20.9 + 1.6 (17 - 23). Individuals with
21 and 22 vertebrae were analyzed separately and when males and females were compared, no significant difference
was found regarding the CCL (p = 0.7 and p = 0.5) and LVB (p = 0.9 and p = 0.07), for 21 and 22 vertebrae
respectively. Thus, the analysis of tails, as the number of vertebrae and the length showed no relationship between
sexes. However, it was observed that the number of vertebrae ranged between individuals, with 44.3% of specimens
sampled with 21 vertebrae, the most representative. Populations of green turtles in feeding areas in SAO are composed
mainly by mixed stocks. The variation in the number of caudal vertebrae can be considered an intrapopulational
difference and directs a genetic evaluation of specimens to evaluate whether this is a characteristic of distinct genetic
stocks.

AGE AT MATURATION AND ADULT STAGE DURATION FOR LOGGERHEAD SEA TURTLES IN
THE WESTERN NORTH ATLANTIC*

Larisa Avens!, Lisa R. Goshe!, Lew Coggins!, Melissa L. Snover?, Mariela Pajuelo®, Karen A. Bjorndal®, and
Alan B. Bolten®

1 NOAA, NMFS SEFSC Beaufort Laboratory, 101 Pivers Island Rd, Beaufort, NC 28516, USA

2 USGS, Forest and Rangeland Ecosystem Science Center, 3200 SW Jefferson Way, Corvallis, OR 97331, USA

3 Archie Carr Center for Sea Turtle Research and Department of Biology, University of Florida, PO Box 118525,
Gainesville, FL 32611, USA

Although many sea turtle assessment efforts have emphasized the importance of age at maturation data for
understanding population dynamics, obtaining this information is challenging due to the delayed maturity and highly
migratory behavior characteristic of sea turtle species. To address this research need for loggerhead sea turtles, we
conducted skeletochronological analyses of humerus bones collected from 304 loggerheads (17.6 - 108.2 cm
straightline carapace length (SCL); mean = 61.1 + 19.1 cm SD) stranded dead around the Azores Islands or along the
US Atlantic coast. The sample comprised 101 females, 65 males, and 138 turtles of unknown sex. The relationship
between skeletal growth mark (GM) number and GM diameter for younger turtles was modeled using a non-
parametric smoothing spline, allowing us to predict the number of GMs potentially lost to core bone reconstruction in
older individuals and estimate total age. The relationship between humerus diameter and SCL was characterized as
allometric and analysis of humeri from 12 tagged turtles provided validation for converting GM diameters to SCL
estimates, as well as support for annual GM deposition and assignment of a calendar year to every GM. These
validations allowed somatic growth rate back-calculation by taking the difference between SCL estimates generated
from all successive GM pairs, which yielded a total of 2,949 annual growth increments corresponding with calendar
years 1975 to 2010. GM spacing in humeri of a sub-set of larger turtles became significantly compressed toward the
bone’s outer edge, consistent with a decrease in somatic growth and the phenomenon ‘rapprochement’, thought to
signify attainment of reproductive maturity. As a result, SCL at maturation for these turtles was assigned by converting
the diameter of the GM marking the onset of rapprochement to a SCL estimate, yielding estimates of 75.0 to 101.3
cm SCL for females (mean = 90.5 + 5.8 SD) and 80.6 to 103.8 cm SCL for males (mean = 95.8 £ 6.5). Sex-specific
longevity after reaching maturity was estimated by counting the number of GMs deposited following onset of
rapprochement, with females exhibiting 4 to 46 post-rapprochement GMs (mean = 18.5 £ 12.5 SD) and males 4 to 42
(mean = 19 £ 8.8 SD). Total age estimates for loggerheads >80 cm SCL ranged from 18 to 77 yr for females (mean =
46.2 + 18.8 SD) and 21 to 70 yr for males (mean = 43.7 £ 15.2 SD). Generalized Additive Mixed Models (GAMMSs)
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were used to characterize the influence of potential covariates on growth rates and effects of SCL, age, and calendar
year were significant. Whereas no sex-specific differences in growth were found for turtles <80 cm SCL, male
loggerheads >80 cm SCL exhibited significantly faster growth than females. Sex-specific size-at-age was modeled
using two approaches (1) fitting GAMMs to back-calculated SCL and age estimate data and (2) bootstrapping
individual, randomly-selected growth increments (one increment per turtle for each re-sampling) and fitting Fabens’
modified von Bertalanffy growth curve 1,000 times. Age estimated at minimum and mean SCLs observed at
maturation and also inferred during the current study ranged from 22-38 yr for females and 25-42.5 yr for males.

AN EVOLVING REHABILITATION PROGRAM FOR SEA TURTLE HATCHLINGS

Amber Avestruz, Holly West, Lynne Byrd, Andrew Stamper, and Abraham Robinson 11

Mote Marine Laboratory & Aquarium, Sarasota, FL, USA

Sea turtle rescue, rehabilitation, and release play a valuable role in the conservation and preservation of the species.
While many facilities offer rehabilitation for juvenile, subadult, and adult turtles, only a few offer care for hatchlings.
Mote Marine Laboratory’s Hatchling Hospital provides rehabilitation for hatchlings that strand anywhere between
Pinellas County and Manasota County, on the west coast of Florida. On average, the hospital sees 1200 hatchlings
each year. Hatchlings can come into the hospital for a number of reasons, including disorientation, predation (fire ant,
crab, and bird injuries are commonly seen), lethargy, excavations, and depredations (usually by a raccoon or
armadillo). All hatchlings are weighed, measured, and assessed for injuries on intake. Hatchlings which need short-
term care are kept quiet and in a dark container throughout the day, and then taken to the beach on which they hatched
for release at sunset. Short-term care can include treating minor injuries, allowing them to rest, or even assisting them
in rounds of physical therapy. Hatchlings have approximately three days energy from yolk reserves, so any hatchlings
that need longer than a few days care have to be admitted to the hospital tank where they can begin to eat. Each
hatchling is evaluated individually, to see if long-term care is necessary. The most common reason for hatchlings to
require long-term care is depredation injuries. In 2013, Mote had a record year, treating a total of 1587 hatchlings.
Over 600 of these hatchlings were from depredated nests, 99 of which were admitted to the hospital. Typically with
depredations, the predators dig up a nest before hatching, rupturing the eggs and leaving hatchlings with missing or
compromised yolk sacs. This type of injury can often take several weeks to heal. These hatchlings are put on a course
of antibiotics, have their injuries cleaned daily, and are monitored closely. They are fed a variety of tiny pieces of
shrimp, krill, and fish and then transitioned to a nutritionally complete pellet diet when they are eating well. Each
hatchling admitted is given a letter and number (which is painted on their carapace with nail polish) to track their
progress. In order for a hatchling to be medically cleared, it must be able to feed and dive, and all injuries need to be
healed. Hatchlings go through a ‘swim frenzy’ when they enter the water so those that have been admitted to the tank
must be released offshore by boat into the weedline. Mote Marine Laboratory’s Hatchling Hospital has advanced and
expanded over the years to be able to provide care for a growing number of patients each season. Support from local
turtle watch groups, private donations, and Mote Aquarium allow the hospital to continue to evolve each year,
increasing our knowledge and quality of care for sea turtle hatchlings. We continue to develop our treatment plans
and protocols, and have successfully released about 84% of our patients back into the wild.
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CONGENITAL MALFORMATIONS IN SEA TURTLES: FIRST REPORT OF SCHISTOSOMUS
REFLEXUS SYNDROME*

Annelisse Barcenas-1barra?, Isaias Rojas-Lleonart?, and Alejandra Garcia-Gasca®

1 Centro de Investigacion en Alimentacion y Desarrollo, Unidad Mazatlan, Sinaloa, México
2 Universidad Central “Martha Abreu” de Las Villas, Villa Clara, Cuba

Schistosomus Reflexus (SR) is a rare and fatal congenital malformation syndrome occurring during embryonic
development. SR causes severe and often lethal malformations in the thoracic and abdominal tunics, spine, limbs, and
digestive and urogenital systems. SR is observed mainly in mammals, mostly in ruminants, but also in canines and
felines. There is only one report of SR for reptiles in the lizard Pogona vitticeps, but none has been reported for sea
turtles, making this the first report of its kind in sea turtles. The present study identifies and describes congenital
malformations in the olive ridley (Lepidochelys olivacea) based on external anatomy observations. We examined 209
olive ridley nests of Turtle Camp "EIl Verde Camacho”, Sinaloa, México, during the 2012 nesting season recording
presence, number, and type of malformations in embryos and hatchlings. We recorded for each nest: number of eggs,
live and dead hatchlings, and eggs with or without embryonic development. All malformations were recorded, but
when several malformations were present in an organism, each one was recorded separately and photographed. The
incidence of malformations was estimated with the prevalence index: the proportion of organisms and nests in which
there was at least one malformation. Results showed 140/209 nests with at least one malformed organism, 67%, and
400/16,709 (2%) organisms showed some type of malformation. We observed SR in 120, 30%, of malformed
embryos; this was relevant since SR is a rare condition that has not been reported for sea turtles. Malformed organisms
showed a marked lordosis, frequently diagnosed as other vertebral column malformations such as scoliosis, kyphosis,
and vertebral and rib alterations (number, shape, and fusion). The shell was underdeveloped: bones and scutes
agenesis, subnumerary and deformed scutes, cervical vertebrae were also affected resulting in a shortened neck. Anura
was also diagnosed, but in some cases we could observe a caudal dysostosis or the complete tail. Flippers displayed
malformations: partial albinism, arthrogryposis, and dysmelias: amelia, phocomelia, syndactily, among others.
Craniofacial malformations observed: encephalocele, anophtahalmia, arhinia, and agnathia, among others. We also
registered adrenal-kidney-gonad complex hypoplasia. Until now SR was only attributed to mammals. Compared to
previous studies in mammals, SR prevalence was very high. The etiology is unknown but it may be due to genetic
factors, mutations, chromosomal anomalies, infectious agents, or environmental factors, or the combination of several
of these factors. The high prevalence of SR in this species suggests a primary genetic etiology, although environmental
factors may be involved. However, more studies are needed to understand SR etiology in sea turtles.

OCCURRENCE OF ECTOPARASITES OF THE GENUS OZOBRANCHUS ON JUVENILE CHELONIA
MYDAS, IN CERRO VERDE, URUGUAY

Maria S. Bevilacqua?, Luciana Alonso?, and Pablo M. Beldomenico® 4

! Facultad de Humanidades y Ciencias, Universidad Nacional del Litoral, Santa Fe, Argentina
2 Karumbé NGO, Montevideo, Uruguay

3 Facultad de Ciencias Veterinarias, Universidad Nacional del Litoral, Esperanza, Argentina
4 Health Program, Wildlife Conservation Society, Bronx, NY, USA

Different diseases affecting sea turtles directly influence at their survival. Recently, a neoplastic disease called
fibropapillomatosis has become important. Another of the most common diseases of sea turtles is infestation by
parasites. These marine reptiles are affected by a variety of endoparasites; however, they are only parasitized by a few
ectoparasites species, for example, some species belonging to the genus Ozobranchus. However, little is known about
that parasite-host relationship. The aims of this research are to: (1) identify which species of marine leeches are
parasitic on juveniles of Chelonia mydas at the Coastal-Marine Protected Area of Cerro Verde and La Coronilla
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Islands, Uruguay; (2) determine species relative abundance; (3) analyze possible interspecific interactions between
the leech species; and (4) analyze the relationship between the occurrence of these ectoparasites and tumors on C.
mydas. Marine leeches were collected from captured and stranded turtles during warm months (January-April),
between 2007 and 2009, within research and conservation activities carried out by Karumbé NGO. Turtles were
weighed, curved carapace length (CCL) was measured as well as presence/absence of tumors. Leeches were identified
using Sawyer’s (1975) key, and data analyses were performed using the free software R. From a total of 662
individuals of juvenile C. mydas that were examined, 111 (16.8%) were parasitized by leeches identified as
Ozobranchus branchiatus (relative abundance 0.38, n = 2,453) and O. margoi (relative abundance 0.62, n = 4,042).
A negative correlation was found for these species co-occurrence [Spearman coefficient = -0.3852791 (p < 0.01)].
However turtles parasitized with intensities above 50 parasites of O. margoi had none, or very few, individuals of O.
branchiatus (Fisher exact test, p < 0.01); while high intensities of individuals of O. branchiatus were not significantly
associated with the absence of individuals of O. margoi (Fisher exact test, p = 1). At low intensities of parasites of
both species, they could co-occur on the same host. Despite the fact that no significant relationship was found between
the occurrence of tumors and the occurrence of parasites of genus Ozobranchus (p > 0.05) a strong relationship
between the size of the turtles (CCL) and the presence of tumors was found, being more frequent in larger animals (p
< 0,01). Given the various threats faced by populations of Chelonia mydas, considered as "endangered" species and
priority species for conservation by the National System of Protected Areas of Uruguay, long-term monitoring of
Ozobranchus margoi and O. branchiatus, it’s a very interesting tool to consider in the design of future management
plan to be implemented in the Coastal-Marine Protected Area of Cerro Verde and La Coronilla Islands, Uruguay.

PREVALENCE OF PARASITISM OF THE SPECIES OZOBRANCHUS BRANCHIATUS AND O. MARGOI
IN JUVENILE GREEN TURTLE POPULATION IN CERRO VERDE, URUGUAY

Maria S. Bevilacqua?!, Luciana Alonso?, and Pablo M. Beldomenico® *

! Facultad de Humanidades y Ciencias, Universidad Nacional del Litoral, Santa Fe, Argentina
2 Karumbé NGO, Montevideo, Uruguay

3 Facultad de Ciencias Veterinarias, Universidad Nacional del Litoral, Esperanza, Argentina
4 Global Health Program, Wildlife Conservation Society, Bronx, NY, USA

The aim of this work was to determine the association of the prevalence of parasites with attributes of the host, like
the body mass index and morphometry; and environmental variables, like site and season of capture. This work was
carried out in the foraging and developmental ground “Coastal Marine Protected Area of Cerro Verde and La Coronilla
Islands”, Uruguay. Marine leeches were collected from captured and stranded turtles during warm months (January-
April), between 2007 and 2009, within research and conservation activities carried out by Karumbé NGO. For all
sampled turtles were collect data such as weight, curved carapace length (CCLn-t) and width (CCW), presence of
tumors and epibionts. Leeches were stored separately and their identifications were made using Sawyer's (1975) key.
In order to describe the nature of the relationship between Ozobranchus spp. and Chelonia mydas, parasite abundance,
mean intensity, and prevalence of infection were calculated. To determine if exist an association between prevalence
infection, host's attributes and environmental variables a multivariate analyses (logistic regression model) was
performed. Dependent response variables were the prevalence of each species of leeches recorded, and the summatory
of them; while the independent variables considered were the presence of the other leech species on the same host,
CCL, CCW, Body Mass Index (BMI), weight, season (year), month and site. The Akaike Information Criterion (AIC)
was used to select the model, the presence of interaction between pairs of each term was assessed; and variables that
were not important to explain the variability in the response were removed from the model. Analyzing the prevalence
of total parasites on C. mydas, it could be observed that the probability to be infected with leeches increases when the
BMI of turtles increases (p < 0.05). In turn, the probability of infestation with leeches for C. mydas in Cerro Verde
increases between January and April in each season (p < 0.05). The prevalence of infection by O. margoi shown that
in presence of the other parasite (O. branchiatus) it is more probably the presence of O. margoi, and respect to the
weight of turtles it could be observed that heavier animals were more susceptible to infection by this species of leech
(p < 0.05). Also, the prevalence of infection by O. margoi tends to decrease towards the end of each season (January
to April). In terms of prevalence of O. branchiatus, in the presence of O. margoi it is more likely to find this species,
and as well as with O. margoi, hosts with higher BMI has a higher prevalence of infection with O. branchiatus. Also,
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the probability to be infected with O. branchiatus increases since January to April. Therefore, leeches of genus
Ozobranchus could be not a problem to the Cerro Verde's sea turtle population, in Uruguay, and probably the parasite
load could be constant within this population. What is more, this population could have a dynamic host-parasite stable,
with certain parasitism patterns, within each season and for each species of parasite.

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
3 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 subsequent nesting turtles 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 applying experimental
treatments to reduce the microbial load of the sand into which nests are relocated. Temperature, oxygen, and organic
matter content were monitored throughout the incubation period. The microbial abundance of nest sand was quantified
using gPCR molecular analysis. Experimental treatments that successfully increase hatching success could be applied
as a management technique to improve hatching success in hatcheries and at beaches experiencing issues with
microbial infestations. This study will help identify a relationship between hatching success and the microbial
community of the sand and increase our understanding of the potential impacts of anthropogenic organic loading on
nesting beach sand quality.

CONCENTRATION OF HEAVY METALS IN SCUTE SAMPLES FROM NESTING FEMALE OLIVE
RIDLEY TURTLES, LEPIDOCHELYS OLIVACEA, AND EASTERN PACIFIC GREEN TURTLES,
CHELONIA MYDAS AGASSIZII, IN COSTA RICA*

Jacob M. Bryan?, Nathan J. Robinson?, Karl W. Wood?, and Frank V. Paladino*

! Indiana University-Purdue University, Fort Wayne, Indiana, USA
2 Purdue University, West Lafayette, Indiana, USA

Sea turtle populations are declining worldwide due to a number of anthropogenic factors: fishery by-catch, habitat
destruction, illegal egg harvesting, and marine pollution. Marine pollution is the result of industrial processes or waste
disposal that produce by-products that are either discharged into the atmosphere or directly into oceans. Sea turtles
undertake extensive migrations; therefore, they can readily serve as biomonitors for the overall health of the aquatic
ecosystem, especially for the evaluation of heavy metals that biomagnify across trophic levels. Heavy metals are
known to have endocrine-disrupting properties, and at high concentrations, can be lethal. The objective of this study
was to provide baseline toxicological information on heavy metal concentrations in nesting female sea turtles,
specifically, the olive ridley (Lepidochelys olivacea), a pelagic omnivore, and Eastern Pacific green (Chelonia mydas
agassizii), a neritic herbivore, that migrate to Playa Grande and Playa Cabuyal in Guanacaste, Costa Rica. Tissue
samples were collected along the posterior marginal scutes located on the carapace and analyzed for the following
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metals: Cd, Co, Cr, Mn, Ni, and Pb. Concentrations were analyzed using inductively-coupled plasma mass
spectrometry (ICPMS) at the level of parts per billion (ppb). Scute tissue was sampled as it has been shown to yield
higher metal concentrations than blood and provides a more accurate estimation of long-term metal accumulation.
Other studies have demonstrated that metals have a high affinity for keratin, which is the tissue that makes up the
outer layer of a turtle’s scute. For this reason, sea turtle scutes serve as an accurate storehouse of exposure to marine
metal exposure. Since green turtles are herbivorous and remain in neritic, nearshore environments and olive ridley
turtles are open-ocean pelagic omnivores these results should provide a good comparison of possible differences in
exposure and accumulation in two distinct habitats and lifestyles. A total of 34 scute samples were collected from
olive ridley (n = 17) and Eastern Pacific green (n = 17) nesting females. Olive ridleys were sampled from Playa
Grande, while Eastern Pacific green samples were collected from Playa Cabuyal. Concentrations (mean + SE) for
olive ridleys and Eastern Pacific greens are reported in ppb, respectively: Cd —26.9 £ 1.5; 30.9 + 1.6, Co — 26.7 + 8.0;
69.8 +6.8, Cr—106.0 + 6.6; 123.5 £ 6.9, Mn —524.2 + 52.0; 485.8 + 68.7, Ni — 216.8 + 75.8; 123.7 £ 20.2, Pb — 90.5
+25.1; 94.8 + 25.1. Cd and Co were significantly different (p < 0.05) between the two species with Eastern Pacific
green turtles having higher concentrations. Relative size comparison using curved carapace length, a rough estimate
of turtle age, was not correlated with metal concentration within the sea turtles sampled (p > 0.05). The reported
concentrations found in these two marine turtle species are lower than other studies that used scute tissue samples as
indicators of heavy metal pollution. However, study site locations were associated with major industrialized areas
whereas this study was along the somewhat undeveloped Central American Pacific coast where there may be differing
concentrations of pollution, explaining these differences. Furthermore, the results of this study suggest that Eastern
Pacific green turtles, a neritic herbivore, may be at a higher risk of contamination by specific metals than a pelagic
omnivore like the olive ridley. Sea grasses and red algae, the main staple of the Eastern Pacific green’s diet, have
unique uptake pathways where some metals are utilized in the plant’s metabolic processes, while others accumulate
as free ions. Accompanied with their inshore, neritic habitat utilization, the Eastern Pacific green turtle’s risk of run-
off and land-based contamination will increase if it happens to reside in a heavily polluted area. Determining a baseline
for the amount of heavy metal contamination in ocean habitats using long-lived species like sea turtles from both
pelagic and neritic environments is important for understanding anthropogenic influences on aquatic ecosystems. Sea
turtle species spend the majority of their lives in the ocean, only coming ashore for brief periods during nesting events.
During their lifetimes, they traverse waters with varying levels of pollution that can provide us with important insight
into the health of the environment they inhabit.

BREVETOXIN METABOLISM AND PHYSIOLOGY - A FRESHWATER MODEL OF MORBIDITY IN
ENDANGERED SEA TURTLES*

Courtney Cociloval, Gregory Bossart? 3, Leanne Flewelling®, Catherine J. Walsh®, and Sarah L. Milton?

! Florida Atlantic University, 777 Glades Road, Boca Raton, FL 33431, USA

2 Georgia Aquarium, 225 Baker Street NW, Atlanta, GA 30313, USA

3 Harbor Branch Oceanographic Institute at Florida Atlantic University, 5600 U.S. 1 North Fort Pierce, FL 34946,
USA

4 Florida Fish and Wildlife Conservation Commission, 100 Eighth Ave SE, St. Petersburg, FL 33701, USA

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

The dinoflagellate Karenia brevis is a key organism in harmful algal blooms (HABS, Red tide) that occur off the coast
of Florida. K. brevis produces a suite of neurotoxins which are collectively referred to as brevetoxins (PbTx). PbTx-3
is one of the brevetoxin congeners and is known to bind voltage-gated sodium channels (VGSC), which affect cellular
permeability, resulting in a cascade of events leading to cell death. Brevetoxin exposure affects marine life by
interrupting neurological functions, decreasing immune function, and inducing inflammation. HABs are increasing in
frequency and distribution and are not only of immediate concern to species that inhabit areas where these blooms
occur, but may have long term effects due to biomagnification and bioaccumulation. In 2005, at least 109 loggerhead
sea turtles in Florida were affected by red tides with over 70 impacted during a 2006 bloom. However, brevetoxicosis
is difficult to treat in sea turtles as the physiological impacts have not been investigated and the magnitude and duration
of brevetoxin exposure, as well as the specific toxin congeners involved are generally unknown. Experimental
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exposures are necessary to determine the fate of PbTx in turtle tissues, and to design appropriate treatments, but are
not performed in sea turtles due to their endangered and threatened status. We are using freshwater turtles (Trachemys
scripta) as a model for brevetoxin exposure. Turtles were exposed to intratracheal instillation (0.05 ug/ul; 3.12 ug/kg
PbTx-3) or oral dosing (33.48 ug/kg) over periods ranging from 2 to 5 weeks. The heart, lungs, kidneys, brain, fat,
intestine, liver and spleen were frozen for ELISA assay to investigate uptake, tissue distribution and routes of
excretion; tissues were also preserved for histology and blood samples were collected for immune function studies.
To determine the effects of PbTx on turtle neurons, primary neuron cell cultures were exposed to PbTx-3 in the
presence and absence of the VGSC antagonist, tetrodotoxin (TTX) to examine cell viability and calcium influx. PbTx-
3 was widely distributed in tissues and fluids of T. scripta within 24h following intratracheal exposures. High
concentrations of PbTx-3 were found in the feces and bile but lower in urine and plasma. While PbTx exposure had
evident clinical effects and impacted immune function, however, these short term exposures did not result in obvious
tissue pathology. Turtle neurons are surprisingly resistant to PbTx-3; while cell viability decreased in a dose dependent
manner across PbTx concentrations of 100 - 1000nM, the LC50 was significantly higher than is seen in mammalian
neurons. PbTx-3 exposure resulted in significant Ca2+ influx, which can trigger a cascade of excitotoxic events
eventually leading to cell death. TTX prevents Ca2+ influx when PbTx-3 + TTX are both added to the medium
suggesting that the mechanism of PbTx action is through its binding to VGSC. Understanding distribution, clearance,
and effects of PbTx in these model turtles will allow us to design treatment strategies for threatened and endangered
sea turtles.

MORPHOLOGICAL CHARACTERIZATION OF JUVENILE GREEN TURTLES (CHELONIA MYDAS)
IN PARANA, SOUTHERN COAST OF BRAZIL

Valéria F. Coelho and Camila Domit

Centro de Estudos do Mar, Universidade Federal do Parana, Parand, Brasil

Chelonia mydas has global distribution and makes use of several different areas for reproduction and feeding. Little
information is available regarding growth and migration patterns, especially during the juvenile development phase.
Therefore, this study aims to analyze the size variation of skull morphological structure and identify patterns of
seasonal and gender variation of the green turtle found in intertidal zone in the Parana State. From 2004 to 2012, 260
dead, stranded juvenile green turtles were collected. The carapace, skull, humerus and claw of all individuals were
measured using traditional morphometric techniques. The allometric coefficient was determined by regression
analysis. It suggested that the growth was distinct and might be related to morphological function. Even though
females are structurally bigger than males, no separation by gender was found in the multivariate analysis, indicating
that during the juvenile phase green turtles do not present sexual dimorphism. Temporal variation was detected among
seasons, with the highest range of size variation in the spring season. This is related to the occurrence of all green
turtle size classes in Parana coast, which coincides with the bloom of the seagrass Halodule wrightii, which is the
main diet item of green turtles in this region. This may be an indication that green turtles are arriving from regions
where there is less availability of food resources. The results of this study provide important information for
understanding biological growth and migration of green turtles. Besides, morphometric studies associated with age
estimations, analysis of mixed stocks and diet composition increase the knowledge about migration patterns and
habitat use by the species, which are important parameters regarding the natural history and evolution of sea turtles.
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LEAD AND CADMIUM IN BLOOD, LIVER AND KIDNEY OF OLIVE RIDLEY (LEPIDOCHELYS
OLIVACEA) FROM “LA ESCOBILLA” BEACH (OAXACA, MEXICO)*

Adriana Cortes-Gomez*?3, Diego Romero*, and Gisela Fuentes-Mascorro®

! Departament of Ciencias Sociosanitarias. Universidad de Murcia, Espafia

2 Escuela de Medicina Veterinaria y Zootecnia. Universidad Auténoma “Benito Judrez” de Oaxaca, Mexico
3 National Council of Science and Technology, CONACyT, Mexico

4 Ciencias Sociosanitarias Deparment. Facultad de Veterinaria. Universidad de Murcia, Espaia

5 Escuela de Medicina Veterinaria y Zootecnia. Universidad Autdnoma “Benito Judrez” de Oaxaca, Mexico

Pb and Cd are the two most studied heavy metals in environmental biomonitoring due to their high toxicity potential.
Successive studies can show if the bioavailability of these metals varies with time, and thus evaluate the toxicological
risk to which marine turtles are subjected. In the present study we have analyzed blood, liver and kidney samples from
olive ridley sea turtle (Lepidochelys olivacea) from "La Escobilla” beach, in the state of Oaxaca (Mexico), which is
considered one of the most important in the world for its "arribadas”. Concentration of Pb in blood samples was 0.02
+ 0.01 pg/g wet weight (n = 41), one of the lowest reported in literature and ten times less than that found on the same
beach seven years ago by other authors. This could indicate a decrease in this metal bioavailability to the turtle
population from “La Escobilla”, which could be due to the gradual disuse of leaded gasoline in Latin America, the
lower industrialization of this area in which these turtles inhabit, or a possible tendency to organic regulation of this
element in the turtles’ organism. Cd in blood concentration was 0.166 + 0.098 pg/g ww, n = 41; in liver and kidney
87.87 £36.64 y 150.87 +110.99 ug/g ww (n = 13) respectively, leading the hypothesises that the levels of this element
are the result of chronic exposure, probable kidney accumulation of Cd through digestion. Finally, it should be noted
that Cd concentration in kidney samples was one of the highest concentrations reported in all species of sea turtles
worldwide. This work has been possible thanks to the support of Consejo Nacional de Ciencia y Tecnologia
(CONACYyT), Universidad Auténoma "Benito Juarez" de Oaxaca through the Laboratorio de Investigacion en
Reproduccion Animal (LIRA) and Centro Mexicano de la Tortuga. Thanks to Luz Ramirez and ALL the students who
participate in our fieldwork. Thanks also to Erika Peralta y Tere Luna in "La Escobilla" to make our fieldwork much
easier. Also we are grateful to the International Sea Turtle Symposium and ALL the donors who make our attending
possible to the ISTS 2014. THANK YQU!

A LONG-TERM ASSESSMENT OF GREEN TURTLE FIBROPAPILLOMATOSIS RATES IN THE
DEGRADED INDIAN RIVER LAGOON

Emily R. Crews, Fernanda B. Gusmao, William E. Redfoot, Simona A. Ceriani, and Llewellyn M. Ehrhart

University of Central Florida, Orlando, Florida, USA

Florida’s Indian River Lagoon (IRL) serves as an important developmental habitat for many species, including
manatees, dolphins, and pelicans. Recently, the IRL has been subjected to a great deal of public attention due to the
degraded condition of its environment and the rising mortality rates of inhabiting species. This public attention has
extended to the effects of habitat degradation on juvenile green turtles (Chelonia mydas) in the IRL. In order to
understand these effects, we will use the long-term data set collected by the University of Central Florida Marine
Turtle Research Group since 1983. In particular, we are interested in understanding how the prevalence of
fibropapillomatosis (FP) has changed over time, as previous studies have shown that as more degraded habitats have
a higher prevalence of FP. We also will examine how prevalence of FP varies among different size classes,
hypothesizing that larger turtles that have spent more time in the lagoon will have higher rates of FP. Not much is
currently known about whether juvenile green turtles maintain year-round residency in the IRL or whether they move
out to the pelagic environment during certain times of the year. Therefore, we will also incorporate an examination of
seasonal variation in FP rates. In conducting this study, we hope to increase our understanding of FP, its effects on
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green turtles, and its association with environmental degradation. This is necessary knowledge for evaluating the
consequences of human actions over a large spatial scale on an endangered species and its habitat.

THIRSTY TURTLES: HYDRATION AND BEHAVIOR OF LEATHERBACK (DERMOCHELYS
CORIACEA) HATCHLINGS

Stacy Crist and Jeanette Wyneken

Florida Atlantic University, Boca Raton, Florida, USA

Leatherback (Dermochelys coriacea) hatchlings are difficult to raise in captivity because of their pelagic life style and
not much is known about their behavior, physiology, or dietary needs in captivity. The laboratory at Florida Atlantic
University has been raising Leatherback hatchlings for 20 years as part of a series of behavioral studies and a long-
term hatchling sex-ratio assessment. Past studies of captive mortalities identified renal anomalies that were consistent
with dehydration in some animals. This observation led us to supplement captive leatherbacks with freshwater as a
part of our daily husbandry protocol. The turtles are maintained in sea water tanks that receive partial sea water changes
twice daily. The neonate turtles were provided with a freshwater shower once per day to mimic rainfall and provide a
freshwater source. Delivering water as a gentle shower can produce a lens of freshwater at the surface. The duration
of the shower spanned 10 s to 60 s, depending on the reaction of the turtle. During freshwater showers, any changes
in behavior were recorded, as well as whether or not the animal drank water, as indicated by mouth movements. Since
initiating the freshwater showers renal disease associated with dehydration or renal congestion has not been noted.
Although leatherbacks are a pelagic species, like all animals that live in seawater, adequate freshwater or elimination
of excess salts is a necessity. Supplemental hydration appears to contribute to good health of leatherback neonates in
captivity. Through continued observation of leatherback hatchling behavior in the freshwater shower, we are able to
monitor behavior and characterize normal behavioral responses.

CAN MORPHOMETRICS BE USED TO SEX JUVENILE GREEN SEA TURTLES?

Sarah DelLand?, Larisa Avens?, Craig A. Harms?, Eric T. Anderson?, Lisa R. Goshe?, April G. Hall?, Wendy
M. Cluse*, Matthew H. Godfrey*, and Joanne B. McNeill?

1 Western Washington University, Bellingham, Washington, USA

2 NOAA National Marine Fisheries Service, Beaufort, North Carolina, USA

3 North Carolina State University College of Veterinary Medicine, Center for Marine Sciences and Technology,
Morehead City, North Carolina 28557, USA

4 North Carolina Wildlife Resources Commission, 1507 Ann St, Beaufort, North Carolina 28516, USA

Knowledge of the sex of study subjects as well as sex ratios of populations is crucial to the overall understanding of
population ecology in many organisms. Sea turtles are sexually monomorphic animals for the majority of their life
stages, making it difficult to gather information about the sex of sea turtles noninvasively while studying them.
Currently many of the accurate sexing techniques for sea turtles involve invasive methods. Because of the conservation
status of most species of sea turtles, these invasive and potentially damaging methods are not ideal or practical for
many field and lab studies; thus, alternative methods are necessary to aid researchers in accurately identifying sea
turtle sex. One possibility is the morphometric analysis of external characteristics of sea turtle morphology to identify
subtle, sex-specific differences. The goal of the current study was to identify morphometric parameters and analytical
approaches that could be used to sex juvenile green sea turtles, Chelonia mydas. Using the external measurements of
a sub-set of 434 green turtles cold stunned in Florida in 2010, a multiple logistic regression was performed. No
significant differences were found among the external measurements between the sexes, as the ranges of
measurements for the two groups exhibited too much overlap. This initial assessment was followed by a discriminant
function analysis of carapacial landmarks for another sub-set of the cold stunned turtles collected from photographs.
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The results of the morphometric analysis indicate that carapace shapes are also not sexually dimorphic in juvenile
green sea turtles, and cannot be used to predict sex. These initial results demonstrate that morphometric analyses may
not be a practical and accurate method of sexing juvenile green turtles, and suggest that research in other noninvasive
methods are necessary. Currently, a follow up study is being completed to determine whether the use of morphometric
analysis of landmarks on the plastron will produce accurate predictions of juvenile green sea turtle sex.

THE USE OF ULTRASOUND INVESTIGATION TO IDENTIFY LINES ALONG SEA TURTLE
INTESTINAL TRACT AND EVALUATION OF THE CORRELATED DAMAGES

Antonio Di Bello?, Diana Lenoci?, Carmela Valastro?, Olimpia Lait, and Daniela Freggi®

! Department of Veterinary Medicine, University of Bari, Italy
2 DVM freelancer, Bari, Italy
3 WWF Sea Turtle Rescue Centre, Lampedusa (Ag), Italy

Accidental hook and line ingestion can cause serious damage to the digestive tract of sea turtles, representing one of
the most frequent problems to be faced during their care and rehabilitation. Radiographic examination easily identify
hooks, but lines can not be detected as they are radiolucent, limiting the ability of diagnosing their presence, as to
evaluate their extent into the digestive canal. Even if the presence of a line is evident because it protrudes from the
mouth or the cloaca, it is not possible to detect any injury caused to the intestinal walls, which is evident only during
surgery. In this study two juvenile loggerhead sea turtles (Caretta caretta), with a line coming out from the cloaca,
underwent ultrasound examination. X-rays had shown a hook lodged into the wall of the cervical esophagus. The
ultrasound scans were performed through the cervicobrachial, axillary and prefemoral right and left acoustic windows.
The transducer was oriented parallel to the plastron with cranial marker to obtain longitudinal scans, for transverse
scans the transducer was rotated 90° anticlockwise with dorsal marker. More diagnostic significant images and movies
were obtained by ultrasound scans through the right acoustic prefemoral window. In both cases, it was evident the
presence of an abundant amount of particulate fluid in the coelomic cavity. In one turtle it was possible to explore a
long tract of the small intestine that showed irregular and tortuous course, with a plicate pattern and a linear
intraluminal shadow highly reflective, with a distinct posterior acoustic shadow, compatible with a packaging
intestinal loop. The stratigraphy of the intestine showed normal conditions, but the luminal contents of the loop were
not detectable for their stretch around the mesentery. In the other case there was a reflective linearity in the coelomic
cavity, with a weak posterior acoustic shadow. Moreover, a clear dissection of the intestinal wall, small tears and
alteration of the intestinal tract stratigraphy were detectable. In both cases, the exposure of the intestine during surgery
revealed the extension of the intestinal walls alterations and the severity of injuries, reflecting what was detected by
ultrasound examination and confirming the authors’ opinion. Ultrasound examination may provide a valuable support
in assessing the extention and severity of digestive tract lesions, caused by the tension of ingested lines. This valuable
diagnostic ability has a real important prognostic value, allowing a better adequate planning of surgery.
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IDENTIFICATION OF FIBROPAPILLOMA-ASSOCIATED HERPESVIRUS IN GREEN TURTLE,
CHELONIA MYDAS, ON THE SOUTH OF BRAZIL

Isabela G. Domiciano?, Camila Domit?, Brigida K. de Alcantara®, Amauri Alfieri?, and Ana PaulaF. R .L.
Bracarense!

! Laboratory of Animal Pathology, Department of Preventive Veterinary Medicine, State University of Londrina,
Londrina, Parand, BR

2 Laboratory of Ecology and Conservation, Parana Federal University, Pontal do Parand, Parana, BR

3 Laboratory of Virology, Department of Preventive Veterinary Medicine, State University of Londrina, Londrina,
Parand, BR

Fibropapillomatosis is a debilitating neoplastic disease of the skin and internal organs that affects all sea turtle species,
especially juvenile green turtles, Chelonia mydas. The etiology and pathogenesis is partly understood and it has been
associated with papillomavirus and mainly herpesvirus found in tumors. This study investigated the presence of
papillomavirus and herpesvirus in skin fibropapillomas of green turtles found along the Parana coast, southern Brazil.
The intertidal zone was monitored from 2009 to 2012 for sea turtle carcasses. Each turtle’s age class was estimated
externally based on their midline curved carapace length (CCL). In total, 22 fibropapillomas samples were collected
from six juvenile green turtles (37 — 62 cm CCL; mean + SD of 51.7 + 11.3 cm). The number of sampled
fibropapillomas varied from one to seven from each animal (mean + SD of 3.7 + 3.01). DNA from all samples was
extracted using a Qiagen DNeasy tissue kit, according to the manufacturer’s specifications. Two consensus primers
set were used to amplify the papillomavirus (PV) DNA, FAP59/FAP64 that target a fragment of 480 bp of PVs L1
ORF, and AR-E1F2/E1R9 that target a fragment of E1 ORF. For herpesvirus DNA identification, a nested-PCR was
performed using specific Chelonia mydas HV primers set at GTHV1/GTHV2 (165bp) and GTHPR1/GTHPR2 (110
bp). The primers AR-E1F2/AR-E1R9 allowed the amplification of approximately 580 bp in one sample, which was
negative for herpesvirus identification. However, the low quality of the sequencing product failed to identify the PV
type. The degenerate primers FAP59/FAP64 did not amplify the PV DNA in all samples. In the nested-PCR, the
amplicons of the expected length were obtained in 21 DNA samples. Five positive nested-PCR samples were
sequenced to confirm the presence of herpesvirus associated with fibropapilloma of the green turtle. The nucleotide
sequence showed 100% identity with Chelonia Herpesvirus 5 (ChHV-5) (GenBank accession number AF299108.1).
The present study represents the first DNA characterization of ChHV-5 in green turtles on the Parana coast; an
important foraging area for this species. The same variant was detected in fibropapilloma of a stranded green turtle
further south (Rio Grande do Sul). This sample was allocated in the phylogeographic group of variants found in Porto
Rico (Central America) and the Gulf of Guinea (Africa). It has been suspected that the virus gene flow occurs during
animal migrations by strong equatorial currents to the Brazilian coast. However, analyses of green turtle mitochondrial
DNA sequences from southern and southeastern Brazil demonstrated low haplotypes frequencies from the Gulf of
Guinea, and besides this, the records of the disease from the African coast are recent. These results suggest that there
could be another source of infection between animals on Brazilian coast. The results support the herpesvirus
association with fibropapillomatosis in green turtles and that the ChHV-5 variantis possibly widespread in southern
Brazil. However, other studies are required to understand the dissemination of the viral strain between regional
management units of green turtle on the Brazilian coast and the role of PV infection in fibropapilloma pathogenesis.
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MECHANISTIC NICHE MODELING OF LEATHERBACK SEA TURTLES USING COMPUTATIONAL
FLUID DYNAMICS

Peter N. Dudley and Warren Porter

University of Wisconsin-Madison

To aid sea turtle conservation, academic literature and government publications state the need to predict future
potential sea turtle nesting sites given different global warming scenarios. To accomplish this goal, managers will
need to have a clear picture of how sea turtles respond to many combinations of climatic conditions across turtle
migratory ranges and between terrestrial nesting sites and adjacent waters. Because global warming will create
climatic combinations sea turtles do not currently encounter, assessing the sea turtle response is difficult and a
mechanistic model may be the best approach. Our lab has successfully mechanistically niche mapped many terrestrial
animals but not yet an aquatic species. As sea turtles are a marine species, the animal-fluid interactions make
constructing a highly accurate mechanistic model complicated. The animal-fluid interaction not only affects the turtle's
energy use (through thrust and drag) but also the heat transfer with its environment. To solve these issues we combine
modern 3D design programs, computational fluid dynamic (CFD) software and in-house programs to construct a
realistic, swimming leatherback sea turtle CFD simulation. These simulations allow us to analyze not only the animal-
fluid interaction but also the turtle's internal heat transfer. We validate these models with data from the literature and
with our own nesting leatherback thermal images. This simulation provides inputs for a mechanistic niche model,
Niche Mapper™, which can predict where leatherbacks can thermally persist both in water and on land. Thus with the
niche model output, we can predict future potential nesting sites under different global warming scenarios.

ACOUSTIC COMMUNICATION IN SEA TURTLES

Camila R. Ferrara?!, Richard C. Vogt?, Martha Harfush?, and Jeanne Mortimer*

1 WCS-Brasil, Manaus, Amazon, Brazil

2 INPA - Manaus, Amazon, Brazil

3 Centro de la Tortuga Mexica, Manzute, Oaxaca, Mexico
4 University of Florida, Gainesville, Florida, USA

Until recently studies of turtle communication involved only visual and olfactory signals. Sound communication
among turtles was recently documented, however almost nothing is known about how or where these sounds they use
are produced, or the functions of these sounds. This information gap stems from the fact that turtles were thought to
be deaf mutes, and the sounds they produced were simply percussion sounds made during robust courtship activities.
However, in the last few years novel studies have demonstrated that turtles possess a considerable auditory capability
below 1000 Hz, nearly 50 species have been documented using sound for information exchange both in and out of the
water. Sound communication, contrary to conventional wisdom, is widely used among both freshwater and marine
turtles. We studied the sounds recorded of hatchling Chelonia mydas in Ascension Island, South Atlantic Ocean,
Dermochelys coriacea and Lepidochelys olivacea from Oaxaca, Mexico as well as adult Lepidochelys olivacea before
and during an arribada. Analysis of 25 h of recordings under natural conditions shows that these three species use
sound in and out of the water to communicate. The mean peak frequency of the vocalizations of hatchling D. coriacea
was 993.71 Hz (187.5 - 2437.5; sd = 440.6), C. mydas 1389.2 Hz (562.5 - 2718.8; sd = 519.76) and L. olivacea 1023.7
Hz (187.5 - 2062.5; sd = 518). A peak frequency of adult L. olivacea was 5791.1 Hz (281.2 - 10593.8; sd = 3205.6).
It appears that sea turtles are using sound in their social activities similar to freshwater and terrestrial turtles. Future
bioacoustic studies of turtles from all habitats need to be conducted in order to understand the importance of sound
communication in the survivorship and conservation of this group of formerly antisocial animals.
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TREATMENT OF SEVERE HEAD INJURY IN SEA TURTLES BY “MIX 5577, ANEW HERBAL
PRODUCT WITH ANTISEPTIC AND HEALING PROPERTIES

Daniela Freggi', Antonio Di Bello?, Olimpia R. Lai? Delia Franchini?, and Carmela Valastro?
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Often rescue centres receive sea turtle showing traumatic injuries of the skull, due to impact with boats, trawling nets,
or suffering from a disease and having been hit against rocks by waves. More unfortunately, in some cases this kind
of injury is caused intentionally by fishermen, using harpoons or tools. The repair of skull fractures is a real deal in
sea turtles because of the morphological structure and the anatomical features of the cranial bones, making difficult
the surgical reduction of the fracture. In this study we describe the treatment of 5 sub-adult loggerhead sea turtles
(Caretta caretta) with severe skull fractures of parietal, frontal and postorbital bones, characterized by loss of matter
and deep lesions; in a case there was the exposition of the meninges. After X-ray evaluations, the injured area was
treated every one to two days with applications of “MIX 5577 (EP 48211/BE 2008), a combination of plant extracts
of Neem and St John’s wort in plant oil, extensively tested for its capacity to properly regulate the complex events of
the wound healing process. After each treatment the part has been covered with strips of sterile gauze impregnated
with Vaseline™ oil in order to isolate the lesion and allow the turtle in the water. During the treatment period, as the
granulation tissue was progressing, the bone fragments in necrosis or not integrated in the repair process were
removed. In all cases, after a treatment period between 70 days to 4 months, there was an excellent repair of the lesion,
with satisfactory replacement of bone lost by keratinized granulation tissue, which had adequately compensated the
loss of matter. In two cases the evolution of the repair process has been documented by CT and 3D reconstruction. In
one case, despite the restoration of the tissue, a severe neurological deficit persisted, correlated to the severe brain
trauma. At the end of the healing process, the remaining 4 turtles have been released in the wild.

MAGNETOCEPTION IN MARINE TURTLES: SEARCHING BEYOND BEHAVIOR*

A. L. Fuentes-Farias?, E. Melendez-Herrera?, I. J. Contreras-Garcia?, Z. Cuiriz-Rios?, V. Higareda-Magafia®,
L. Martinez-Vicente?, B. Phillips-Farfan?, E. Pineda-Lopez!, M. G. Rodriguez-Jimenez?, S. Solis*, I. Trejo-
Valdiviezo?, J. Arenas-Alatorre®, J. Campos-Garcia®, S. Hidalgo-Tobon’, E. Manjarrez®, A. L. Herrera-May?®,
J. Ramirez-Santos?, A. O. Rodriguez®, J. Urrutia-Fucugauchi®!, and G. Gutierrez-Ospina?
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Marine turtles perceive the intensity and inclination of the Earth’s magnetic field. The neural basis of this ability
remains unknown. We have launched a long-term, multidisciplinary effort aimed at unveiling the neurobiology of
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magnetocepcion in marine turtles using Chelonia agassizii as our study model. Here, we report that turtle hatchlings
exposed to changing environmental magnetic fields, display increased cFos immunoreactivity in visual structures
(retina, optic tectum and visual thalamic nuclei), olfactory areas (pyriform cortex), multisensory integrative regions
(dorsal ventricular ridge), sensory-motor integrative areas (pallium) and areas involved in spatial navigation (medial
cortex) of the brain. Golgi impregnation and immunocytochemical labeling suggest that multipolar projection neurons
and interneurons, the latter positive to glutamic acid decarboxylase 65/67, calretinin, tyrosine hydroxylase, serotonin
and substance P, occupy territories that overlap with those having cFos positive nuclei following magnetic stimulation.
Since visual structures responded to changing magnetic environmental stimuli we pursued the identification of
magnetite in the eyes. In doing so, we first revealed the existence of magnetic susceptibility artifacts in the eyes, nose
and pharynx after imaging turtle heads with high resolution nuclear magnetic resonance. We then extracted, isolated
and identified single domain (25 - 50 nm), hexa-octahedral magnetite crystals (interplanar distances = 111) from the
eye by combining High Resolution Electron Microscopy (HRTEM) and Energy Dispersive Spectrometry (EDS)
followed by Fast Fourier Transform (FFT) analysis. Finally, we turned to investigate whether C. agassizii genome
contains genes that could be involved in magnetite synthesis. We have cloned partial sequences that seem homologues
of mamK, mamB, mamN and mamO; these genes are involved in the process of magnetite synthesis in the bacteria
Magnetospirillum magneticum AMB-1. Magnetite, nonetheless, might not be the only way turtles may have to
transduce magnetic information in the eyes. We also provided evidence that suggests the presence of chryptochrome
1a in the retina through immunocytochemistry; this pigment has been suggested to transduce magnetic information in
birds. Lastly, we provided preliminary evidence that objectively supports that turtles indeed perceive changes of the
environmental magnetic field intensity through the eyes. Indeed, magnetic stimulation of the eyes evoked electro-
cortical responses and led to a resetting of the electro-myographic activity during fictitious swimming. Financial
Support: UMSNH CIC-8.37 to ALFF and EMH; CONACYT 82879 to GGO and ALFF; 94312 to GGO; 180762 to
EMH; PAPITT IN203912 to GGO and ALFF; PROMEP PTC336 to EMH.

ANTIBIOTIC RESISTANT ENTEROBACTER IN AN URBAN POPULATION OF BLACK SOFTSHELL
TURTLE (NILSSONIA NIGRICANS)

Ruvani N. N. Gamage, Aswathy Vijayakumar, and Andrea D. Phillott

Asian University for Women, Chittagong, Bangladesh

The Shrine of Bayazid Bostami in Chittagong, Bangladesh, is home to a captive population of the black softshell turtle
(Nilssonia nigricans), locally known as the Bostami turtle. The turtles are thought to have existed as a closed
population for the last century, and possibly longer, in a closed artificial pond currently 95 m long and 61 m wide,
with a depth of 2.5 - 5.0 m depending on the season and rainfall. Pilgrims to the site believe the resident turtles to be
descendants of ancient deities and make religious offerings, in addition to drinking and bathing in water from the
pond. We isolated 4 species of Enterobacter, including Enterobacter cloacae, Eserichia coli and Serratia plymuthica,
from pondwater inhabited by the turtles; all are known human and turtle microflora. Isolates were resistant to penicillin
and ampicillin, a known natural trait of Enterobacter, but not chloramphenicol, ciprofloxacin, erythromycin,
gentamicin and tetracycline. We were unable to acquire cloacal swabs from turtles to conclusively determine the origin
of the Enterboacter, but the lack of acquired resistance to antibiotics widely and prolifically used in Bangladesh
suggests the bacteria were shed by turtles, and not humans, into the pondwater. With improved sampling methods, we
suggest the urban population of black softshell turtles in Chittagong could be used to monitor the emergence of
antibiotic resistance traits at the human-wildlife interface.
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AGE-RELATED VARIATION IN PATTERN AND COLORATION OF GREEN TURTLES (CHELONIA
MYDAS) FORAGING AT PALMYRA ATOLL
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The foraging population of green turtles (Chelonia mydas) at Palmyra Atoll National Wildlife Refuge in the Central
Pacific Ocean has been studied for six consecutive field seasons, with data collected on the size, sex, weight, and age
of the turtles, as well as samples for genetic and stable isotope analysis. Each measured turtle has also been
photographed from multiple angles, with emphasis on the carapace, top and sides of the head, and any morphological
anomalies or scars. In this study, we analyzed hundreds of photographs of these turtles to characterize coloration
patterns on the carapaces and heads. We found that most of the turtles could be described as having one of two broadly
defined carapace patterns: light-colored lines radiating outwards from a corner of each scute or a uniformly dark
carapace with random light mottling. Analysis of the coloration of the heads indicated a similar dichotomy, with most
turtles showing either a reddish head with black around the edges of the scales or a dark green to black head with
random light mottling. These head patterns matched almost universally with the light burst or mottled carapace
patterns, respectively. There was a strong correlation between size of the turtle and pattern, with smaller turtles
showing the burst pattern with a reddish head and larger turtles having dark, mottled carapaces and heads. As size is
correlated with age in green turtles, our findings showed a clear difference between adult and juvenile color
morphology among the green turtles foraging at Palmyra Atoll. However, contrary to previous observations of other
populations, there was no difference between the patterns of males and females. Also contrary to previous descriptions
of reported subspecies in the Pacific basin, coloration and patterning did not correspond to geographic origin, as turtles
genetically identified as originating from the eastern Pacific Ocean were more similar in color to western Pacific
turtles of the same age class than to other eastern Pacific turtles of a different age class. A subset of turtles did not fall
clearly into one of the two pattern groupings, but rather showed an apparent blending of the two characteristic carapace
and head patterns. Almost all of these turtles belonged to the mid-size range of green turtles foraging at Palmyra,
suggesting they are either large juveniles or sub-adults. This intermediate pattern would fit with the markings of these
turtles changing over their lifetimes, from a light burst pattern to a dark, mottled pattern later in life. Besides increasing
our general knowledge of turtle morphology, distinguishing between the two pattern groups could be useful in
determining age class of Pacific green turtles observed at a distance or from photographs when size measurements
were not possible, leading to more detailed field surveys. However, it is currently unknown if this correlation between
pattern and age applies to all green turtle populations. Each distinct population may warrant preliminary analyses
using our methods to establish a possible link and assess its usefulness as a tool for population surveys.

NEW PROXY FOR SEX RATIO IN FIELD NESTS TAKING INTO ACCOUNT FLUCTUATION OF
TEMPERATURE*

Marc Girondot

Laboratoire Ecologie, Systématique et Evolution. Université Paris Sud, CNRS et AgroParisTech. Orsay, France

Since its discovery in the 70’s, temperature dependent sex determination remains an evolutionary mystery. Part of the
difficulty in solving this evolutionary puzzle comes from the difficulty of predicting sex ratio, which is the driven
force, in natural conditions. Indeed the only current 100% certain method to establish sex ratio of a nest is to dissect
embryos or juveniles, which is of course not possible at a large scale from an ethical point of view. Dozens of proxies
have been used until now but none of them are fully adequate: - some of them use proxies relevant of temperatures
experienced by embryos during all development (for example, the incubation duration) whereas only temperature
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during the thermosensitive period (TSP) of development is important, - other proxies uses the middle third of
incubation to estimate the TSP, whereas TSP is really at the middle third of development (it is different from
incubation when temperature fluctuates). | propose to use the constant temperature equivalent (CTE) within the
thermosensitive period (TSP) of development as a new proxy for sex ratio. The development of this new proxy has
been made possible using a recently published model of embryo growth, which permits for the first time to define
precisely the position of the TSP (In press).

CLONING AND EXPRESSION OF AROMATASE IN EMBRYONIC BRAIN AND GONADS OF A
SPECIES DISPLAYING TEMPERATURE-DEPENDENT SEX DETERMINATION: THE OLIVE RIDLEY
(LEPIDOCHELYS OLIVACEA)*

Patsy Gomez-Picos?, Itzel Sifuentes-Romero!, Horacio Merchant-Larios?, Rubi Hernandez-Cornejo?,
Veronica Diaz-Hernandez?, and Alejandra Garcia-Gasca®

L CIAD, Mazatlan, Sinaloa, Mexico
2 UNAM, Mexico City, Mexico

Several species of fish and reptiles display temperature-dependent sex determination, in which the differentiation of
the gonads into ovaries or testes depends on the incubation temperature of the eggs during a critical period of
embryonic development known as the thermosensitive period. Aromatase is a key enzyme responsible for the
transformation of androgens into estrogens, and presents several isoforms expressed in different tissues. Here we
report the isolation and expression of gonad and brain aromatase isoforms, plus a splice variant from olive ridley
(Lepidochelys olivacea) embryos incubated at male- and female-promoting temperatures, at the undifferentiated
period (stage 24) and the differentiated period (stage 27). Since the three aromatase sequences obtained for L. olivacea
contained an almost identical open reading frame, we suggest they are encoded by the same gene, driven by tissue-
specific regulatory mechanisms, including alternative splicing events. The splice variant obtained in this study was
isolated from gonads, but it was also expressed (at lower levels) in the brain. Aromatase expression levels in gonads
were low before sexual differentiation, nevertheless, after the thermosensitive period, expression levels increased in
female gonads, suggesting aromatase participates in ovarian sex differentiation rather than sex determination. The
splice variant was expressed (almost exclusively) in the differentiated female gonad, although at lower levels, and its
biological importance needs to be further investigated. Aromatase is also expressed in the brain, showing higher
expression levels in anterior brain areas at both temperatures. Both incubation temperature and developmental stage
are critical factors affecting aromatase expression, and brain aromatase may participate in the imprinting of sexual
trends related to reproduction and sexual behavior at the onset of sex differentiation.

BLOOD CHEMISTRY OF NESTING FLATBACK SEA TURTLES (NATATOR DEPRESSUS): BASELINE
RESULTS PRIOR TO OFFSHORE OIL AND GAS DEVELOPMENT

Michael L. Guinea, Nirmala W. Nath, Dean J. Wright, and Andrew M. Raith

School of Environment, Charles Darwin University, Darwin 0909, NT Australia
AusTurtle Inc. PO Box 34u Charles Darwin University 0815, NT Australia

Flatback Sea Turtles, Natator depressus, forage for molluscs and other invertebrates over the continental shelf of
northern Australia. At least four discrete meta-populations use separated nesting sites on mainland and coastal islands.
Satellite trackings suggest the meta-populations mix on the feeding grounds. The more southern populations nest
during the austral summer, November to February, while the northern populations nest either in the winter months,
June to August, or throughout the year. Few reports address the physiology of Flatback Sea Turtle blood and none
address biochemistry. In the 2013 breeding season, blood samples were collected from the lateral cervical sinus of ten
female Flatback Sea Turtles after nesting on Bare Sand Island, Northern Territory. The blood was divided into Lithium
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Heparin and EDTA blood tubes, chilled and transported to Berrimah Veterinary Laboratories (BVL) in Darwin, 50
km away. The analyses started within 24 hours of collection with the Packed Cell VVolume determined from the EDTA
tubes. Plasma from the heparinized samples was analysised for proteins, enzymes, electrolytes and other compounds.
The analyses with their results as means and standard deviations are given below: - Packed Cell Volume (0.31 + 0.04),
- Glucose (3.78 + 0.62 mmol/L), - Total Bilirubin (17.40 £ 8.11 umol/L), - Liver and cardiac enzymes; Alanine
Aminotransferase (31.80 + 5.88 units/L), Aspartate Aminotransferase (124.3 + 18.12 units/L), Alkaline Phosphatase
(90.00 + 56.76 units/L), Gamma Glutamyl Transferase (4.3 + 1.16 units/L) and Creatine Phosphokinase (511.90
504.13 units/L), - Proteins; Total Protein (44.60 + 9.89 g/L), Albumin (18.60 £ 4.72 g/L), Globulin (25.90 £ 5.63 g/L),
Albumin/Globulin ratio (0.75 + 0.07), - Kidney function compounds; Creatinine (28.10 £ 9.55 umol/L), Urea (1.30 +
0.73 mmol/L) and Uric Acid (75.18 + 15.82 umol/L), - Electrolytes; Sodium (144.90 + 2.51 mmol/L), Potassium (4.91
+ 0.33 mmol/L), Chloride (105.40 + 2.72 mmol/L), Calcium (5.19 + 2.56 mmol/L), Phosphorus (3.90 + 1.37 mmol/L)
and Magnesium (2.70 £ 0.21 mmol/L). These concentrations differ, in part, from published values for adult Green Sea
Turtles Chelonia mydas. This study addresses a select subset of adult Flatback Sea Turtles that have common
parameters such as time of day, season, genetics, reproductive and body condition. Although the sample size is small,
the results form part of the base line survey of nesting Flatback Sea Turtles that forage widely across the northern
Australian continental shelf. Trawl, net and trap fisheries have been the major industries of the seas of northern
Australia for more than 50 years. Within the last decade many oil and gas prospecting and production leases and
licences have been issued as Australia strives to supply the World’s demand for cleaner energy. Bare Sand Island has
been a reference beach for trends in the annual nesting population of Flatback Sea Turtles. The blood chemistry of the
nesting population now acts as a sentinel to habitat degradation and pollution.

LOGGERHEAD FIBROPAPILLOMATOSIS IN FLORIDA BAY, USA: FREQUENCY OF
OCCURRENCE, TUMOR GROWTH, AND TUMOR REGRESSION

Shigetomo Hirama?, Barbara Schroeder?, Allen Foley?, Blair Witherington?, Beth Brost*, Robert Hardy?,
Karrie Minch®, and Brian Stacy®

! Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute, Melbourne Beach Field
Laboratory, Melbourne Beach, Florida, USA

2 National Marine Fisheries Service, Office of Protected Resources, Silver Spring, Maryland, USA

3 Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute, Jacksonville Field
Laboratory, Jacksonville, Florida, USA

4 Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute, St. Petersburg, Florida,
USA

® Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute, Indian River Field
Laboratory, Melbourne, Florida, USA

& National Marine Fisheries Service, Office of Protected Resources, Marine Animal Disease Laboratory, University
of Florida, Gainesville, Florida, USA

Fibropapillomatosis (FP) is a neoplastic disease that has been documented in all hard-shell sea turtle species. It occurs
frequently in green turtle populations from many areas of the world, but appears to be relatively uncommon in
loggerheads. During 1990 — 2012, we had 1355 loggerhead captures (989 loggerheads — some were captured multiple
times) at Florida Bay, USA, which is approximately 20 km south of the southern tip of the Florida peninsula. Each
turtle was examined for external tumors consistent with FP as part of field data collection. For loggerheads with FP,
each tumor was measured and drawn on turtle diagrams. Tumors were categorized by size (<1 cm,1-4cm, 4-10
cm, > 10 cm) and turtles were assigned an overall tumor severity score based on the number and size of tumors. The
standard straight carapace lengths of loggerheads with and without FP were 75.5 cm (n = 133, standard deviation: +
6.8 cm) and 76.7 cm (n = 1222, standard deviation: £ 10.5 cm), respectively. Tumors were found mainly on the skin
of axillary areas (base of front flippers, around neck) and inguinal areas (base of rear flippers, around tail). The annual
prevalence of FP remained relatively constant (9.7 %, standard deviation: = 4.7 %) over the study period. Almost all
(98%) loggerheads with FP had mild to moderate overall tumor severity scores. The total recapture rate of loggerheads
at this site was 25% — recapture periods ranged 1 — 16 years and recapture occasions ranged 1 — 7 times per turtle.
Review of photographs and turtle diagrams demonstrated regression, progression, and no status change of tumors.
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The results of 235 recaptured loggerheads showed from no-FP to FP (9%), from FP to no-FP (4%), from no-FP to FP
to no-FP (1%), FP to FP (3%), and no-FP to no-FP (82%).

COMPARISON OF HOOK REMOVAL PROCEDURES EMPLOYED IN IMMATURE SEA TURTLES
INCIDENTALLY CAPTURED AT FISHING PIERS IN MISSISSIPPI*

Joey Kaletsch, Delphine Shannon, Wendy Hatchett, Alicia Carron, Betty Ware, Andrew T. Coleman, and
Moby Solangi

Institute for Marine Mammal Studies, Gulfport, MS, USA

Since 2010, over 500 incidental captures of sea turtles by recreational fishermen have been reported from local fishing
piers in Mississippi. Whereas the species involved include Kemp’s ridley, green, and loggerhead sea turtles, the vast
majority of the captures have been immature Kemp’s ridleys, with an average straight carapace length (Notch-Notch)
of 30.75 £ 4.23 cm. The Mississippi Sound has been identified as an important developmental habitat for Kemp’s
ridley sea turtles, but this region and its inhabitants have endured a series of recent environmental catastrophes, most
notably the Deepwater Horizon oil spill. Therefore, the restoration and recovery of Kemp’s ridley sea turtles in
addition to other sea turtle species depend on successful care and rehabilitation of these incidentally captured turtles.
The majority of captured turtles were transported to the IMMS veterinary hospital, where they were given a full
veterinary exam, including radiographs and blood work analyses. In 2012, the primary method to remove internal
hooks was to back the hook out and suture any injuries; however, many of the turtles had longer rehabilitation periods
due to iatrogenic esophageal lacerations. In 2013, a less evasive stab-incision method, in which a small external
incision is created so the hook barb can be easily pushed through and cut, was the primary hook removal procedure.
This method does not require sutures, and turtles in 2013, on average, required a shorter rehabilitation stay. In 2012,
the average stay was 46 + 42 days whereas turtles in 2013 required an average rehabilitation stay of 12 + 9 days. The
shorter rehabilitation period did not necessitate certain post-procedure medical care, such as antibiotics, calcium
supplements, and iron supplements. The major hook type observed in captured turtles was J-hooks (70%), with circle
hooks (17%), kahle hooks (10%), and jig hooks (3%) also documented. Other studies have concluded that circle hooks
decrease overall sea turtle by-catch as well as hook ingestion. However, these studies focused on other species and
older life history stages than the turtles that were commonly treated and reported in this study. Ingested circle hooks
presented more difficult hook removals, thus, advocating for the use of circle hooks in this coastal recreational fishery
may not be a suitable mitigation strategy.

SEA TURTLE RESEARCH, RESCUE AND REHABILITATION CENTRE (DEKAMER), DALYAN,
MUGLA-TURKEY; EVOLUTION OF THE FIRST SIX YEARS

Yakup Kaska?!, Barbaros Sahin?, Eyup Baskale!, Meliha Cedetas?, Cigdem Fak?, Dogan Sozbilen®, Cisem
Sezgin?, and Ali Bugra Aca?

! Pamukkale University, Faculty of Arts and Sciences, Department of Biology, Denizli-Turkey

2 Pamukkale University, Sea Turtle Research Centre (DEKAMER), Denizli-Turkey

3 Pamukkale University, Vocational School of Acipayam, Department of Herbal and Animal Breeding, Denizli-
Turkey

The first sea turtle rescue center (DEKAMER) in Turkey was established in 2008 and its activities during the first six
years are shown in these results. A total of 100 injured turtles were admitted to the centre during the first four years
(2008 - 2013): 78 Caretta caretta, 19 Chelonia mydas and 3 fresh water turtles Trionyx triunguis. A total of 51 were
treated, recovered and released back to the sea as healthy individuals. Unfortunately, 38 died. There are currently 11
sea turtles still under treatment and rehabilitation. The spatial and temporal patterns of the injured animals is presented.
The main causes of injuries and deaths were found to be related to fishery and boat activities, such as fishing line and
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hook ingestion (8%), fishing line entanglement (21%), propeller cuts and speed boat crashes (17%), buoyancy
problems (16%) and other physiological and undetermined problems (38%). The treatment period varied between 2
weeks to the 2.5 years depending upon the type of injury, and size and depth of wounds being treated.

UPDATE ON THE BIOLOGICAL AND ENVIRONMENTAL MONITORING AND ARCHIVAL OF SEA
TURTLE TISSUES (BEMAST) PROJECT: SAMPLE ARCHIVE AND CONTAMINANT ANALYSIS*

Jennifer M. Keller?, George H. Balazs?, Marc R. Rice®, Thierry M. Work®*, Eleanor Sterling®, Felicity
Arengo®, Kate McFadden®, Frannie Nilsen’, Brenda Jensen’, Rebecca S. Pugh?, and Paul R. Becker?

! National Institute of Standards and Technology, Analytical Chemistry Division, Hollings Marine Laboratory,
Charleston, South Carolina, USA

2 NOAA Pacific Islands Fisheries Science Center, Honolulu, Hawaii, USA

% Hawaii Preparatory Academy, Kamuela, Hawaii, USA

4 U.S. Geological Survey, National Wildlife Health Center, Honolulu Field Station, Honolulu, Hawaii, USA

> American Museum of Natural History, Center for Biodiversity & Conservation, New York, New York, USA

6 U.S. Geological Survey, South Carolina Cooperative Fish & Wildlife Research Unit, Clemson University,
Clemson, South Carolina, USA

" Hawaii Pacific University, College of Natural and Computational Sciences, Kaneohe, Hawaii, USA

The National Institute of Standards and Technology (NIST) expanded its analytical measurement capabilities and
specimen banking resources into the U.S. Pacific Islands region in 2010. As part of this Program, NIST established
the BEMAST Project in 2011 to archive tissues from sea turtles primarily for health and contaminant assessments.
The rationale for the BEMAST project, its stringent protocols, and sample collections are described in a recent NIST
Internal Report. The collection now includes 695 samples from 235 individual sea turtles and 27 sea turtle nests. These
samples came from live captures, necropsies, and egg excavations. Samples from five species have been collected and
locations encompass the Hawaiian Islands, Palmyra Atoll, and pelagic waters of the tropical Pacific Ocean. Tissues,
including blood, scute, muscle, liver, fat, fibropapilloma (FP) lesions, bile, follicles, ingested plastics, eggs, and mouth
algae, are stored at - 150° C at the NIST Marine Environmental Specimen Bank (Marine ESB) at the Hollings Marine
Laboratory in Charleston, South Carolina. Analysis of subsamples has begun, including contaminant measurements,
as well as metabolomics and lipidomics. Proteomics are expected soon. This presentation will report the organic
contaminant results. Subsamples of plasma from green sea turtles from Hawaii (n = 54) and Palmyra Atoll (n = 5)
have been analyzed for 164 persistent organic pollutants (POPs) and halogenated phenols. A smaller sample size (n =
12) of Hawaiian and Palmyra green turtle plasma has been analyzed for 12 perfluorinated contaminants (PFCs). These
samples include green turtles from four groupings: 1) from sites free from FP, including Kiholo Bay, Hawaii, and
Palmyra Atoll; 2) a site with low FP (Kailua Bay, Hawaii); 3) a site with moderate FP (Kapoho Bay, Hawaii); and 4)
highly tumored Hawaiian stranded turtles. None of the compounds increase in concentration through these groupings,
suggesting that they do not contribute to the onset of FP. The concentrations are low compared to green turtles from
other regions and to other sea turtle species. These differences and the implications of these results will be discussed.
Collections continue for all species with expansion into additional Pacific Islands. Organic contaminant analysis will
focus future efforts on populations of more critical concern (leatherbacks) and species expected to accumulate higher
levels (hawkshills).
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THE EFFECT OF INCUBATION TEMPERATURE ON HATCHLING FEATURES IN LOGGERHEAD
TURTLE

Ana Liria-Loza, Maria Medina-Suarez, Saray Jiménez-Bordén, and Luis F. Lopez-Jurado

Las Palmas de Gran Canaria University (ULPGC); ADS-Biodiversidad NGO

Many studies have reported that incubation temperature influences hatchling attributes of reptiles including turtles.
The range of these effects is diverse and can include determining the hatchling’s sex, body shape, coloring, size,
amount of yolk converted to tissue during embryonic development, locomotor performance and behavior. Variation
in these traits could have consequences on hatchling fitness, and although studies documenting this type of phenotypic
variation are numerous, only a relative few have attempted to relate such variation to hatchling fitness in a quantitative
way. Direct measurements of fitness in hatchling turtles are difficult due to their relatively long life cycles (20 years
for most species). Laboratory studies can help clarify these kinds of effects on offspring, to improve hatchling
conservation strategies in nesting beaches through better management of nests. Studies in green turtle (Chelonia
mydas) found that incubation temperature influence sex, size, and amount of yolk material converted to hatchling
tissue as well as swimming performance during the 24 h frenzy swimming period that occurs within 48 h of hatching.
These results clearly indicate that incubation temperature can have an important influence on hatchling fitness by
influencing post-hatch mortality. In 2006, a project was started to expand the breeding habitat of loggerhead turtle
(Caretta caretta) in the eastern Atlantic, through the reintroduction of the species in the Canary Islands. From 2006
to 2010, about 4000 loggerhead eggs were brought from Cape Verde to Canary Islands beaches and laboratories.
Loggerhead turtle eggs were collected immediately after ovoposition in Cape Verde beaches, transported in less than
24 hours to Canary Islands, and incubated in the laboratory at several different temperatures. At hatching, biometric
and fitness attributes was measured in all neonates. This study analyzes the influence of different incubation
temperatures on the size and fitness of loggerhead hatchlings, comparing variable/constant temperatures and low/high
temperatures, and their influence on the features of the sex-determinated hatchlings.

FUNGAL SPECIES: APOTENTIAL EMERGING THREAT ON LEATHERBACK NESTING
POPULATIONS

Marina Martinez Bartolomé!?, Javier Diéguez Uribeondo?, Marga Lépez Rivas?, and Melissa Sarmiento
Ramirez?

! Real Jardin Botanico CSIC — Mycology, Madrid, Spain
2 Pacuare Reserve, Costa Rica

Hatching success of sea turtle species appears to be affected by the presence of pathogenic fungal species, such as two
specific phylogenetic species of the F. solani complex (FSSC), i.e., Fusarium falciforme and Fusarium
keratoplasticum. However, the presence and symptoms produced by these fungi in eggs of leatherback turtle have
never been reported. In this study, we have analyzed eggs of leatherback sea turtle species in Pacuare beach located
on the Caribbean coast of Costa Rica. The main aims of this research were to identify the presence of these potential
pathogenic fungi and to develop a methodology of visual identification in order to assess the level of infections in
eggs. In order to analyze fungal diversity in leatherback eggs, fungal isolations were made from eggshells. Eggshell
samples (n = 56) were collected after hatching of nests and subsequent excavations from relocated clutches situated
in a controlled hatchery. Isolations were made by placing eggshell pieces on sterile Petri dishes with peptone glucose
agar (PGA) supplemented with ampicillin addition (100 mgL-1). From the resulting axenic cultures DNA extraction,
amplification, purification and sequencing of internal transcribed spacer (ITS) regions were performed. Molecular
characterization and phylogenetic analyses were completed and the results highlighted the presence of diverse number
of potential pathogenic fungi, including F. falciforme and F. keratoplasticum. Because of the impact of fungal
emerging infectious diseases, sea turtle conservation management should consider the effect, prevention and control
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of these potential harming diseases. Conservation programs based on disease-prevention are becoming of increasing
interest, especially in ‘hot-spot areas’ of biodiversity. Overall, our results are of key importance in leatherback
conservation, as well as in other sea turtle species, because it may allow us to identify the presence of these pathogens,
to track possible impacts and consequently, to propose conservation strategies to mitigate its effects.

WIDECAST ONLINE VETERINARY GUIDE

Nancy Mettee!, Sandy Fournies?, and Karen Eckert?

L WIDECAST
2 SeaTurtleGuardian.org

Online Sea Turtle Veterinary Guide www.WIDECAST.ORG The Veterinary Guide is intended to be a starting point
for practicing veterinarians with little or no experience in reptile medicine, and an ongoing reference for those with
greater experience. It is designed as a “work in progress” with additions, changes, and more information added as
needed. It complements WIDECAST's earlier Marine Turtle Trauma Response Procedures: A Field Guide PDF and
Marine Turtle Trauma Response Procedures: A Husbandry Manual PDF, further encouraging standardized approaches
with regard to sea turtle rescue, care and release. Florida Fish and Wildlife Conservation Commission's Holding
Marine Turtles in Captivity PDF and United States Fish and Wildlife Service's Standard Permit Conditions for Care
and Maintenance of Captive Sea Turtles PDF are also helpful. In veterinary medicine there are a number of ways to
approach the treatment of a patient. The recommendations herein are based on experiences and may be helpful in
helping to avoid some of the more common pitfalls. However, resources will vary and each veterinarian must be free
to exercise their clinical judgment and to make decisions based on circumstances and what is available to them. Sea
turtles are protected as endangered species by the SPAW Protocol and are protected - in most cases year-around - by
the national laws of nations throughout the Western Atlantic region. You may need specialized training and a state
and/or federal permit to handle, transport, retain, or treat a sea turtle. This is certainly true in the US. Specialized
actions, including euthanasia, may also need a permit (again, this is definitely true in the US). Contact the U.S. Fish
& Wildlife Service and your state agency (e.g., Florida Fish and Wildlife Conservation Commission Marine Turtle
Permit) or your WIDECAST Country Coordinator for details.

BODY CONDITION REFERENCE RANGES FOR GREEN TURTLES (CHELONIA MYDAS) IN
SOUTHEASTERN FLORIDA

Cody R. Mott, Jeffrey R. Guertin, and Rick Newman

Inwater Research Group, Inc., Jensen Beach, Florida, USA

Green turtles (Chelonia mydas) can be found in the coastal waters of southeastern Florida, where they encounter
numerous anthropogenic and natural threats. Each year hundreds of sick or injured green turtles in the state are taken
to rehabilitation facilities where their injuries are treated. We examined body condition, one health parameter used
during sea turtle health assessments that lacks reference values. Body condition is considered a broad measure of
general health. It is typically quantified by a condition index (CI), a ratio of the turtle’s mass to length, or by visually
assessing physical characteristics such as plastron shape and amount of muscle mass on the head and neck. We found
that CI varied significantly by size class, season, presence or absence of fibropapillomatosis, and capture location.
However, these differences were too small to have a meaningful effect when establishing reference values. We also
found that field biologists and veterinary staff assessed body condition similarly when using the visual assessment
technique. This allowed us to establish body condition reference intervals for the population of wild green sea turtles
and associate visual assessment condition categories with Cl values. The overall goal of this study was to provide a
standardized method for assessing body condition of green sea turtles in southeastern Florida waters.
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AN OVERVIEW OF THE HEMATOLOGIC EVALUATION OF ANEMIC SEA TURTLES IN
REHABILITATIVE CARE AT THE GEORGIA SEA TURTLE CENTER*

Steven E. Nelson Jr.}, Terry M. Norton?, Rachel S. Thomas?, S. Michelle Kaylor!, Amy L. Hupp?, and Nicole
l. Stacy?

! The Georgia Sea Turtle Center, Jekyll Island, Georgia, USA
2 University of Florida, Gainesville, Florida, USA

Defined as decreased erythrocyte (red blood cell, RBC) mass in the peripheral blood, anemia is one of the most
common disorders of the hematopoietic system in both human and veterinary medicine. Anemia can occur after blood
loss, increased RBC destruction, decreased RBC production, or a combination thereof. In stranded sea turtles, anemia
is often suspected to be multi-factorial in nature. Clinicians and technical staff are able to identify and assess anemia
by use of clinical history, physical examination findings and laboratory evaluation. Between January 2010 and
December 2013 (4 years), two-hundred and twenty-two (222) sea turtles (Caretta caretta [n = 74], Chelonia mydas
[n =122], and Lepidochelys kempii [n = 36]) with various conditions (i.e. trauma, debilitation, fisheries interaction,
cold-stunning) were admitted to the Georgia Sea Turtle Center (GSTC, Jekyll Island, Georgia, USA) for
hospitalization. A packed cell volume (PCV) less than 25% is used to identify anemia in immature and mature sea
turtles. The majority of admitted sea turtles (61.3%; n = 136) initially presented with or developed anemia during
rehabilitation at the GSTC. The anemia was further classified as mild (19 - 24% PCV) in 42.6%, moderate (13 - 18%
PCV) in 23.5%, severe (6 - 12% PCV) in 22.1% or critical (< 5% PCV) in 11.8% of the patients. The objectives of
this study were to investigate the onset, severity and frequency of anemia in sea turtle patients, to evaluate treatment
success, regenerative responses and potential causes in anemic patients and to compare the results among species,
age/size class and admission causes. Since red blood cells of reptiles are nucleated and thus can only be analyzed by
manual methods, the laboratory assessment of anemia is limited and can be challenging compared to mammalian
patients. In-house hematologic analysis includes PCV, white blood cell (WBC) count, WBC estimate, WBC
differential and morphologic evaluation of RBC, WBC and thrombocytes upon blood film evaluation. Microscopic
evaluation of RBC morphology for evidence of a regenerative response to the anemia is most useful in the
characterization of anemia in reptilian patients and it provides guidance to the clinician in choosing appropriate
therapeutic approaches and elected medical intervention. As one of the leading facilities in the world for sea turtle
care, the GSTC has established many medical treatment regimes for anemic sea turtles including optimal nutritional
support, fluid therapy, iron supplementation, erythropoietin administration and blood transfusions. The results of this
study provide a platform for future research on the topic of anemia in sea turtles and reptiles in general.

DEBILITATED SEA TURTLE CLINICAL MANAGEMENT*

Terry M. Norton

Georgia Sea Turtle Center, Jekyll Island, Georgia, USA

The Georgia Sea Turtle Center (GSTC) integrates rehabilitation of injured sea turtles and other wildlife; veterinary,
ecological, and conservation research; and professional student training and interactive education for the public. The
GSTC has treated 380 sea turtles over the last 6.5 years. Of those, 198 were loggerheads (Caretta caretta), 118 greens
(Chelonia mydas) and 61 Kemps ridleys (Lepidochelys kempi). Approximately 65 percent have been released back to
the wild. Common presenting problems include boat strike injuries and other forms of trauma, cold stunning, fish
hook and line related injuries, flotation abnormalities, and debilitation. Debilitation in sea turtles is a common
presenting problem at rehabilitation centers worldwide. This discussion will focus on the clinical management of
debilitation in loggerhead sea turtles. The cause of debilitation in sea turtles is multifactorial and the primary etiology
may be masked by secondary and opportunistic diseases. In 2003, a large number of debilitated loggerhead sea turtles
stranded along the Southeastern US. Standardized diagnostic and necropsy protocols were established and utilized in
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2004 and 2005 to establish a common etiology among these cases. The final results indicated that this condition was
likely end stage disease for loggerhead sea turtles and likely has numerous causes. The large mortality event in 2003
may have stemmed from a single cause but that was not definitely determined. When a loggerhead sea turtle presents
in a debilitated state, the most helpful initial diagnostics include a thorough physical examination, a complete blood
count and plasma chemistry profile and radiographs. Physical examination often reveals heavy epibiota (e.g. leeches,
small barnacles, etc.) on the skin and shell, ulcers and other deep wounds on the skin and shell secondary to the poor
nutritional state of the turtle, severe emaciation, and fluid in the coelomic cavity. Care should be taken when handling
these turtles because there have been several cases of heart lacerations secondary to sharp plastron bone penetration
(Norton, unpublished). Blood work typically reveals a severe non-regenerative anemia secondary to bone marrow
suppression, hypoproteinemia and hypoalbuminemia, hypoglycemia or hyperglycemia, and low blood urea nitrogen.
Low plasma iron is relatively common. Radiographic findings often reveal colonic impactions from chitonous
exoskeleton and shell parts secondary to ileus. Spirorchid trematode egg embolism with secondary granuloma
formation in multiple tissues is a common finding on histopathology. An ulcerative colitis has been documented in
most cases which is secondary to trematode egg embolism to the capillaries of the colon and other parts of the Gl
tract. Many of these turtles do respond to therapy despite the severity of their condition. Successful treatments have
include crystalline and colloidal fluid therapy intravenously, transfusions, synthetic erythropoietin (Procrit), motility
modifying drugs (Cisipride and Metaclopromide), mineral oil or GoLytely, and oral nutritional support with a highly
absorbable elemental diet, deboned and debeaked prey items, iron supplementation, specific vitamin and mineral
supplementation, antimicrobial therapy, endoscopy guided saline ememas and cortisone suppositories, and treatment
of Spirorchid trematodes and other parasites. Treatment will vary depending on the severity of debilitation and
secondary complications.

SEASONAL INVESTIGATIONS ON THE PATTERN OF SPERMATOGENESIS IN THE AFRICAN
SIDENECK TURTLE (PELUSIOS CASTANEUS)*

Samuel G. Olukole?, Matthew O. Oyeyemi?, and Bankole O. Oke!

! Department of Veterinary Anatomy, Faculty of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria
2 Department of Veterinary Surgery and Reproduction, Faculty of Veterinary Medicine, University of Ibadan,
Ibadan, Nigeria

In order to describe the pattern of spermatogenesis in the African sideneck turtle, a twelve-month study involving
gross anatomy of reproductive organs, sperm morphology, gonadal and extragonadal sperm reserves, histology and
ultrastructure of the testis and epididymis of the turtle were carried out. In each month, 6 adult male P. castaneus
picked at various river drainages in Ibadan, Nigeria, were used for the study. The average body weight of the turtles
was 723 + 23.36 g, while the curved carapace and plastron lengths of the turtles were 24.4 + 1.47 cm and 15.7 + 1.23
cm, respectively. The testis and epididymis were attached to the peritoneal wall in all the turtles examined being
located posterior to the lungs and ventrolaterally related to the kidneys on both sides of the median plane of the turtle.
The testis was yellow, smooth and ovoid in shape while the epididymis was relatively sigmoid in shape and creamy
in colour. The mean gonadal sperm reserves of the P. castaneus was 48.50 + 2.13 x 106/ml; accounting for 27.5% of
the total sperm reserves while that of the extragonadal was 127.61 + 12.28 x 106/ml being 72.5% of the total sperm
reserves with a significant difference (P < 0.05). Spermatozoa of the P. castaneus are filiform in shape and
approximately 80.6 um in length with the head measuring 18.2 um in length and 3.4 pm in diameter. The mid-piece
and tail lengths were 8.9 um and 53.7 um, respectively. The testis is ensheathed by a capsule organised into two layers,
the outer tunica vaginalis and the inner tunica albuginea. The highly convoluted seminiferous tubules of the testicular
tissue had basement membranes lined with germ cells arranged in successive layer representing different stages of cell
division. The epididymis had spermatozoa within its lumen with about 5 to 8 ductuli efferentes found within its lamina
propria. The epithelia of the epididymis and ductuli efferentes were lined by pseudostratified ciliated columnar cells.
The outcome of the histology and ultrastructure of the testis and epididymis, gonadosomatic index, epididymal mass
index, seminiferous tubule diameter and epididymal ductal diameter all suggest the postnuptial pattern of
spermatogenesis. Sperm production in the P. castaneus starts in May (onset of raining season) and peaks in September.
It is thereafter released into the epididymis and the degree of sperm packing of the epididymis increases from October,
reaching its peak in January (dry season). Spermatozoa were found in the epididymis of the turtles all through the
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year. The study shows that the postnuptial pattern of turtle spermatogenesis is not unique to turtles in the temperate
regions of the world alone and that the spermatogenic cycle of the P. castaneus is similar to those of other chelonians
with minor variations. This report, the first of its kind for a pelomedusid turtle, therefore serves as baseline information
for the family in comparative studies of the spermatogenic cycle of turtles and in the ultrastructural investigations of
the spermatozoa of sea and freshwater turtles.

INVESTIGATING CHELONID FIBROPAPILLOMA-ASSOCIATED HERPESVIRUS IN
SYMPTOMATIC AND ASYMPTOMATIC INFECTED GREEN SEA TURTLES*

Annie Page-Karjian?, Terry M. Norton?, Jian Zhang?, Corrie C. Brown?, and Nicole L. Gottdenker?!

1 University of Georgia, College of Veterinary Medicine, Athens, Georgia, USA
2 Georgia Sea Turtle Center, Jekyll Island, Georgia, USA

Chelonid fibropapilloma-associated herpesvirus (CFPHV) is the most important infectious disease of marine turtles.
This virus has been consistently associated with fibropapillomatosis (FP), which affects all hard-shelled sea turtle
species but has reached epizootic proportions in green sea turtles (Chelonia mydas). CFPHV has also been identified
in normal turtles, likely representing early or subclinical infection. In this study, we develop and apply molecular
techniques to better understand the virus-host pathosystem of CFPHV, and investigate how the virus is shed in
symptomatic and asymptomatic infected green turtles. Our research objective is to identify cryptic sources of
potentially transmissible viral particles in specific sample and cell types involved in symptomatic and asymptomatic
CFPHV infection. This is a comparative study of juvenile, wild-caught green sea turtles in rehabilitation facilities
throughout eastern Florida and Georgia, USA. Turtles are retrospectively assigned to one of 3 study groups based on
identification of CFPHV presence/absence in samples using polymerase chain reaction (PCR) and serological
screening: symptomatically infected, asymptomatically infected, and uninfected. Quantitative PCR (qPCR) assays for
CFPHV DNA polymerase were developed and optimized in order to explore in more depth the properties of the
infecting virus, the cell type(s) infected, the extent of virus replication, and viral loads in various biological samples.
Biological samples tested for quantities of CFPHV DNA include skin, mucosal epithelium, blood, feces, and urine.
Additionally, laser capture microdissection and qPCR are combined to assay microscopically differentiated cells from
skin, gastrointestinal, renal and pulmonary epithelium, oral and cloacal mucosal epithelium, blood, and oviduct
samples. Finally, we apply gPCR to seagrass and seawater samples since, if present, persistent CFPHV virions in the
environment can be critical to sustaining viral transmission cycles, particularly in green sea turtle populations with
shifting densities. We expect to identify CFPHV particles in specific biological and environmental samples, suggesting
previously unidentified routes of viral transmission. Finding CFPHV DNA on the skin of non-tumored turtles would
indicate subclinical carriers; CFPHV in mucosal epithelium could indicate cloacal or orocutaneous shedding; and
CFPHV in body excretions would indicate persistent infection. Intermittent shedding by asymptomatically infected
turtles could explain spontaneous infections in established turtle colonies, and suggest additional mechanisms for
CPFHV transmission under natural conditions. Understanding characteristics of subclinical infection would allow for
better identification of biological factors leading to viral transmission, and help to optimize detection and control
strategies for FP in natural and captive settings.
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ANALYSIS OF TRACE ELEMENT COMPOSITION OF LOGGERHEAD SEA TURTLE BONE VIA
LASER ABLATION

Eric M. Parks!, Matthew D. Ramirez?, Larisa Avens®, Jeffrey A. Seminoff*, Selina S. Heppell®, and Jessica A.
Miller?

1 Savannah State University, Savannah, Georgia, USA

2 Oregon State University, Corvallis, Oregon, USA

3 NOAA — National Marine Fisheries Service, Southeast Fisheries Science Center, Beaufort, North Carolina USA
4 NOAA — National Marine Fisheries Service, Southwest Fisheries Science Center, La Jolla, California, USA

5 Hatfield Marine Science Center, Oregon State University, Newport, Oregon, USA

Intrinsic biogeochemical markers (e.g. stable isotopes, trace elements, lipids, chemical pollutants) are commonly used
as tracers of life history for many long-lived marine organisms. Trace element assays in particular can be used to
identify migration and foraging patterns among different taxa. The utility of these assays in aquatic systems arises
because consumers accumulate trace elements in their tissues in relation to those present in their diet and occupied
habitats. The purpose of this study was to determine if trace element composition could be used to examine foraging
ecology and habitat use of loggerhead sea turtles by comparing bone tissue elemental ratios obtained through laser
ablation-inductively coupled plasma mass spectrometry (LA-ICPMS) to paired stable isotope ratios (613C, §15N) and
skeletochronological data. LA-ICPMS is widely used to measure trace element ratios in fish otoliths and bones;
however, this is the first application to the study of sea turtle bones. Two mm thick humerus bone cross-sections were
collected from 12 loggerhead sea turtles for use in this study. LA-ICPMS was performed along two transects
perpendicular to annual growth layers in each bone to quantify ratios of 20 elements (B, Ba, Be, Ca, Cd, Cr, Cu, Fe,
Hg, Kr, Li, Mg, Mn, Pb, Rb, Se, Sn, Sr, V, Zn). Of the elements measured magnesium was present in the greatest
ratios (Mg/Ca = 39.81 £ 5.37 mg/g), followed by strontium (Sr/Ca = 10.70 £ 0.91 mg/g), barium (Ba/Ca =0.88 £ 0.42
mg/g), and zinc (Zn/Ca = 0.61 + 0.17 mg/g). Bioapatite is the major component of bone (~70%) and can easily absorb
and retain magnesium, which may explain why magnesium was found in greater ratios than any other element
measured. The next most abundant elements included: chromium (1.85 + 0.23), manganese (0.60 + 0.70), copper (0.17
+ 0.078 mg/g), boron (0.18 + 0.047 mg/qg), tin (0.015 £ 0.0023 mg/g), and lead (0.012 + 0.0064 mg/g). Preliminary
analyses show a negative relationship between elemental ratios (Sr/Ca, Ba/Ca, Zn/Ca) and stable isotope ratios (513C,
S15N), indicating that as stable isotope ratios become more enriched with increases in trophic position of prey and
migration to nearshore habitats there may be a subsequent depletion in elemental ratios of strontium, barium, and zinc.
Ongoing analyses will work towards characterizing the strength of this relationship to further investigate that
application of LA-ICPMS to the study of sea turtle foraging ecology and habitat associations.

BREVETOXIN EXPOSURE, OXIDATIVE STRESS AND PLASMA PROTEIN ELECTROPHORETIC
PROFILES IN KEMP’S RIDLEY SEA TURTLES (LEPIDOCHELYS KEMPII) IN SOUTHWEST
FLORIDA

Justin R. Perrault?, Jeffrey R. Schmid?, Catherine J. Walsh?, Jennifer E. Yordy?, and Anton D. Tucker®

! Mote Marine Laboratory, Sarasota, Florida
2 Conservancy of Southwest Florida, Naples, Florida

Because of their vulnerable population status, assessing exposure levels and impacts of toxins on the health status of
Gulf of Mexico marine turtle populations is critical. From 2011 — 2013, two large blooms of the red tide dinoflagellate,
Karenia brevis, occurred along the west coast of Florida USA (from October 2011 — January 2012 and October 2012
— April 2013). Other than recovery of stranded individuals, it is unknown how harmful algal blooms affected the
Kemp’s ridley sea turtles (Lepidochelys kempii) inhabiting the affected coastal waters. It is essential to gather
information regarding brevetoxin exposure in these turtles to determine if it poses a threat to marine turtle health and
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survival. From April 2012 — May 2013, we collected blood from 13 immature Kemp’s ridley turtles captured in the
Pine Island Sound region of the Charlotte Harbor estuary. Nine turtles were sampled immediately after or during the
red tide events (intrabloom group) while four turtles were sampled between the events (interbloom group). Plasma
was analyzed for total brevetoxins (PbTx-3 backbone), superoxide dismutase activity, total protein and protein
electrophoretic profiles (albumin, alpha-, beta- and gamma-globulins). Brevetoxin concentrations ranged from 7.0 —
33.8 ng eg/ml. Plasma brevetoxin concentrations in the nine turtles sampled during or immediately after the red tide
events were significantly higher (by 59%, P = 0.04) than turtles sampled between events. No significant correlations
were observed between brevetoxin concentrations and plasma proteins or superoxide dismutase activity, most likely
due to the small sample size; however alpha-globulins tended to increase with increasing brevetoxin concentrations
in the intrabloom group. Smaller (mass and carapace length) intrabloom turtles had higher plasma brevetoxin
concentrations than larger intrabloom turtles, possibly due to a growth dilution effect with increasing size. Lastly,
turtles with higher PbTx-3 concentrations had increased plasma superoxide dismutase activity, indicating that
brevetoxin exposure may be related to oxidative stress. The research presented here improves the current
understanding of potential impacts of environmental brevetoxin exposure on marine turtle health and survival.

EXPLORING HEAD SIZE VARIATION IN ADULT FEMALE LOGGERHEAD TURTLES

James T. Price?, Joseph B. Pfaller?, Hannah B. Vander Zanden?, Kristina L. Williams*, Alan B. Bolten?, and
Karen A. Bjorndal?

! Georgia Southern University, Stateshoro, Georgia, USA
2 University of Florida, Gainesville, Florida, USA

3 University of Utah, Salt Lake City, Utah, USA

4 Caretta Research Project, Savannah, Georgia, USA

Variation in trophic morphology among individuals within a population suggests intra-population variation in diet and
resource use. In these situations, individuals are more specialized and occupy a narrow portion within the ecological
niche of a more generalist population. Among loggerhead sea turtles (Caretta caretta), adult individuals appear to
exhibit variation in head size, a trait that is known to be an important predictor of feeding performance in turtles. To
better understand head size variation in adult female loggerheads, we sought to answer the following questions: (1) Is
variation in head size mostly explained by body size? (2) Is variation in head size related to foraging area? (3) Is head
size related to differences in trophic level? To answer these questions, we measured head size (length, width and
depth) and body size (curved carapace length) of nesting female loggerheads on Wassaw Island, Georgia, USA. For
(1), we quantified the amount of variation in head size that is explained by body size using linear regressions. For (2),
we compared relative head size among turtles from different foraging areas identified through stable isotope analysis
(613C and 815N) of skin. For (3), we compared relative head size with nitrogen isotope values (615N) using linear
regressions. Our initial results suggest that (A) head size variation is only partially explained by body size, (B) head
size variation may be related to foraging area, and (C) head size variation is not related to trophic position. These
results represent a first step towards understanding how patterns of individual variation in trophic morphology are
distributed in a sea turtle population and further our understanding of the ecological roles sea turtles play in different
habitats and in different life stages.
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DEVELOPMENTAL ANALYSIS OF ROD AND CONE PHOTORECEPTORS IN THE RETINA OF THE
GREEN SEA TURTLE (CHELONIA MYDAS)

Nikia Rice!, Michael Grace!, and Scott Taylor?

! Florida Institute of Technology, Melbourne, Florida, USA
2 University of Michigan, Ann Harbor, Michigan USA

The objectives of the project provide a comprehensive comparative analysis of retinal structure over the course of
development (the first of its kind) in the green sea turtle (Chelonia mydas). A two prong approach was implemented
to ensure proper characterization of the retina, specifically the photoreceptors. In order to characterize the retina,
immunohistochemical techniques were conducted (L eye) to localize opsin proteins along with other morphology only
able to be seen through light microscopy techniques (R eye). C. mydas tissue were obtained through The Cayman
Turtle Farm, a captive breeding organization located on Grand Cayman Island. The eye tissue collected from the turtle
farm were freshly dead C. mydas with varying causes of death by euthanasia and/or sacrificing at the farm. The eyes
were immediately enucleated (all during daylight) and the anterior segment (cornea, iris, and lens) of the eye was cut
out to ensure proper infiltration of fixative. A small “v” was cut through the sclera for later orientation. There was a
total sample size of 12 among three developmental stages of sea turtles: four hatchlings, three juveniles, and five
adults. The hatchlings had a MCL of 5.3 cm, MCW of 4.1 cm, and were all less than one month of age. The juveniles
had a MCL of 17.8 cm, MCW of 14.3 cm, and an approximate age of 0.8 years. The adults had an MCL of 80 cm,
MCW of 57 cm, and an approximate age of four years. Experiments included localizing cone-opsin and rhodopsin
proteins via immunohistochemically staining cross sections of the retina with anti-opsin antisera with a fluorophore
tagged secondary antibody. The antibodies used were tested numerous times in different species of turtles, including
local sea turtle samples with positive cone immunoreactivity (CIR) and positive rod immunoreactivity (RIR). Positive
CIR as well as positive RIR was concluded from the Cayman Island (CI) tissues samples (non-specific labeling was
not present). Controls included (1) omission of secondary antisera and (2) pre-absorption of primary antisera. High-
resolution image acquisition was performed with a Nikon CISi laser scanning confocal microscope on site with
quantitative analysis using NIS-Elements AR 3.16. Characterization of the retinal tunic was further analyzed via light
microscopy to confirm immunoreactivity and add to our understanding of their visual processes. The hatchlings were
confirmed to have a visual streak (high concentration of cone photoreceptors in a specific region) in the central region
of the eye. In addition, throughout the retina the rods appear to be more ubiquitous while the cones tend to bundle
together. In addition, at least for the hatchlings and juveniles there is a significantly more cone photoreceptors in the
dorsal region compared to the ventral region (p < 0.05). A statistical significance has not been found between any of
the developmental stages (statistics of all subsamples have not been completed). However, it appears that intraretinal
variability is ever present in the sea turtle eye and immunohistochemical techniques can be successfully used to study
and characterize the retina of the sea turtle throughout development in many different ways.

EFFECTS OF FLUCTUATING INCUBATION TEMPERATURES ON THE SEX OF A TURTLE
EXHIBITING TEMPERATURE-DEPENDENT SEX DETERMINATION

Taylor M. Roberge and Thane Wibbels

University of Alabama at Birmingham, Birmingham, Alabama, USA

Traditionally, constant temperatures have been used when examining the relationship between incubation temperature
and sex in turtles exhibiting temperature-dependent sex determination (TSD). While this method is appropriate for
predicting the sex of species with relatively deep nests (i.e. sea turtles), it does not accurately represent the natural
fluctuations in temperatures seen in turtles with relatively shallow nests (e.g. emydid turtles). It has been suggested
that fluctuating temperatures during incubation can result in observed sex ratios that stray from predicted sex ratios
under the constant mean temperature model due to changes in developmental rate as temperature changes. The current
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study examines how incubation temperatures varying + 6°C from a mean of 28.2°C affects the sex and incubation
duration of species exhibiting TSD using the red eared slider (Trachemys scripta) as a model. The fluctuating
temperature group with a mean temperature of 28.2°C was compared to a control group incubated at a constant 28.2°C.
T. scripta exhibits a male:female pattern of TSD, where males are produced at relatively cool incubation temperatures
and females produced at relatively warm incubation temperatures. Results indicate that individuals incubated under
the fluctuating temperature regime have a significantly longer incubation duration compared to those incubated at a
constant 28.2°C. Eggs incubated under the constant temperature regime resulted in a heavily male biased sex ratio as
predicted by the mean constant temperature model. Interestingly, the eggs incubated under the fluctuating temperature
regime predicted to have the same sex ratio produced 100% female hatchlings. With the exception of carapace width,
there were no significant differences found in hatchling mass or carapace length among the two groups. Collectively,
the results indicate that fluctuating temperatures have a complex effect on hatchling phenotype that may not be
completely explained by differing developmental rates alone.

CAN DEAD STRANDED SEA TURTLES YIELD VIABLE SAMPLES FOR STABLE ISOTOPE
ANALYSIS?

Sarah Rose?, Shannon Davis?, Jason Schaffler?, and Susan Barco*

! The Virginia Aquarium & Marine Science Center Stranding Response Program, Virginia Beach, VA 23451 USA
2 0ld Dominion University, Norfolk, VA, USA

% Virginia Marine Resources Commission, Newport News, VA, USA

4 UNC Wilmington, Wilmington, NC, USA

Stable isotope food web studies traditionally rely on samples collected from live animals to provide insight into diet
and foraging behavior. Although bone samples can provide a wealth of foraging information, utilizing soft tissue
samples enables simpler and more cost effective measures to analyze stable isotopes. One major hurdle in sea turtle
research programs is that live animals are rare and difficult to sample, often resulting in small sample sizes for
statistical analyses. Dead stranded sea turtles present an opportunity to obtain a wide variety of tissue samples for
isotopic analysis, potentially resulting in greatly increased sample sizes. Using frozen flippers from fresh dead stranded
sea turtles, we tested two hypotheses to assess the feasibility and reliability of utilizing dead muscle and skin tissue.
The first hypothesis stated that §13C and 515N values would not show significant variability in muscle samples from
eight different muscles in the right front flipper: distal and proximal bicep, distal and proximal extensor, distal and
proximal tricep, flexor and subscapularis (at the flipper insertion), analyzing each location in triplicate. The results
indicated an overall effect of sample location (F - 14,32 == 4.30; p = 0.0003). The 815N values did not vary
significantly (F7,16 = 2.74; p = 0.0543) between muscle groups, but 13C values reflected significant differences
(F7,16 = 3.51; p = 0.0178). The differences in 513C were between the proximal extensor and three other muscles
(proximal biceps, proximal triceps, and subscapularis; p < 0.05). No other locations revealed values that were
significantly different. These results suggest that samples should be taken in the same location to ensure consistency,
and, if an alternate location is required, the proximal extensor region should be avoided. The second hypothesis stated
that 813C and 815N values in samples taken from skin and skeletal muscle tissue would not show significant
variability as the tissues decomposed. Flippers from eight different fresh dead loggerhead and Kemp’s ridley sea
turtles were sampled over a 21-day period while they decayed in either air (n = 4) or salt water (n = 4). We found no
overall effect of number of days from the first sample (F10,116 = 0.53; p = 0.8635), but there was a significant effect
for tissue type (F2,57 = 39.01; p < 0.0001). Skin was different than muscle tissue for both 13C (F1,58 = 59.98; p <
0.0001) and 515N (F1,58 = 6.98; p = 0.0106). The disparity between tissues was expected because stable isotope ratios
in skin and muscle have different turnover times and the two tissues likely reflect isotope ratios from different locations
with different prey species. There was considerable variation, however, between individuals. We were able to explain
individual variation by using a repeated measures approach. These results suggest that we can include samples from
both fresh and moderately decomposed animals. Although not significant, there was higher variability in all values
after seven days of decomposition following initial sampling, suggesting that severely decomposed animals should be
excluded from the analysis. These results suggest that stable isotope samples from stranded turtles provide viable
samples and may greatly increase the number of samples that can be included in studies to increase or be compared
with studies on live turtles.
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ANEMIA AND CONCURRENT GASTROINTESTINAL DISORDERS IN GREEN SEA TURTLES: A
STORY OF SUCCESS AND LOSSES*

Estelle Rousselet!, Steven Nelson?, Terry M. Norton?, and Nicole. I. Stacy®
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Gastrointestinal (Gl) disorders are frequently observed in green sea turtles admitted to rehabilitation facilities. Among
the most common causes are infectious etiologies, motility disorders, trauma, foreign body and other obstructive
processes that often lead to gas accumulation and buoyancy disorders. In addition to physical examination and
diagnostic imaging of these patients, initial diagnostically useful laboratory tests include complete blood counts and
plasma biochemistry. The objectives of this study were to summarize clinical, laboratory and pathologic findings in
green sea turtles with diagnosis or clinical suspicion of GI disorders and concurrent anemia and to present medical
treatment options and clinical decision factors that can be helpful to optimize medical care for such patients. Medical
records of green sea turtles admitted to the Georgia Sea Turtle Center, Jekyll Island, GA (GSTC) from January 2010
to February 2013 were reviewed retrospectively. Inclusion criteria were clinical diagnosis or suspicion of Gl disorder,
packed cell volume of 25% or less and rehabilitation for longer than 5 days. Of forty-seven sea turtles with anemia at
admission, six were included in the study. Three animals were successfully released and three died. Survivor turtles
were diagnosed/suspected with gastrointestinal diseases such as impaction, cloacitis and/or distention of Gl tract. The
three survivors had mild to moderate anemia at admission and one developed moderate anemia during rehabilitation.
The time from the presence of anemia to evidence of regeneration ranged from 12 to 48 days. Additional blood work
results of all three survivors included monocytosis, heterophilia and elevated creatine kinase enzyme concentrations.
Nonsurvivor turtles with clinical diagnosis/suspicion of Gl disorders had impaction, ileus, stricture, abscesses and/or
intestinal ulcerations upon gross and histopathologic examination. Consistent laboratory findings in turtles that died
were mild to severe nonregenerative anemia without development of regeneration in any of the turtles. Other
laboratory findings were monocytosis, hypocalcemia and hyperphosphatemia in two turtles that died. Sea turtle
patients with GI disorders often present a challenge to the clinician with regard to diagnosis and medical care. The
concurrent condition of anemia in these patients complicates treatment and the rehabilitation process, since the
pathogenesis of anemia in these patients is often complex and poorly understood. First intention treatment is
symptomatic and includes fluid supplementation, appropriate antibiotics, gastroprokinetics and/or laxatives, oral or
injectable iron supplementation, and blood transfusions and/or bone marrow stimulants in the most severe cases.
Treatment regimes for these clinically challenging cases will be discussed.

LONG-TERM MONITORING OF BLOOD PARAMETERS OF INJURED SEA TURTLES UNDER
REHABILITATION

Dogan Sozbilen?, Cigdem Fak?, Barbaros Sahin?, Eyup Baskale®, Meliha Cedetas?, and Yakup Kaska®

! pamukkale University, Vocational School of Acipayam, Department of Herbal and Animal Breeding, Denizli-
Turkey

2 Pamukkale University, Sea Turtle Research Centre (DEKAMER), Denizli-Turkey

3 Pamukkale University, Faculty of Arts and Sciences, Department of Biology, Denizli-Turkey

Two species of sea turtles (Caretta caretta and Chelonia mydas) are using Turkey’s Mediterranean coastline for
nesting and foraging. Dozens of sea turtles are being injured or Killed in consequence of fishery interactions, speed
boat accidents, ghost nets etc. along the coastline of Turkey. Annually around 20 injured turtles are being admitted by
DEKAMER (Sea Turtle Research, Rescue and Rehabilitation Centre, Turkey). Most turtles need long term
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rehabilitation after receiving treatment at the centre. To assess baseline health parameters of turtles, we have been
recording healthy and injured turtles’ biochemical blood parameters since 2009. Sixty-two of a total 96 admitted
injured turtles kept under rehabilitation more than 60 days. Therefore, we started to record monthly monitoring of 16
biochemical blood parameters in injured turtles since 2012. Twenty-one loggerhead turtles have been monitored in
the last 14 months. We also captured 41 healthy loggerhead turtles from wild to compare the results of injured turtles.
10 of 16 monitored parameters showed significant differences between healthy and injured turtles. These results are
the first long term monitoring of blood biochemical parameters of injured loggerhead turtles and comparison of these
results with healthy individuals will be very useful as a complementary diagnostic tool in rehabilitation of turtles.

ECOSYSTEM HEALTH AND ENVIRONMENTAL INFLUENCES ON INNATE IMMUNE FUNCTION IN
THE LOGGERHEAD (CARETTA CARETTA) AND GREEN (CHELONIA MYDAS) SEA TURTLE*

Patricia L. Sposato, Patricia Keating, and Sarah L. Milton

Florida Atlantic University, Boca Raton, Florida, USA

Sea turtles are remarkable, long- lived reptiles that have occupied the marine realm for millions of years, migrating
thousands of miles to nearshore habitats that pose numerous anthropogenic threats. Of increasing concern is how
anthropogenic impacts and global climate change may affect the emergence of infectious disease within Florida’s
coastal wildlife populations. Our understanding of disease processes in sea turtles, however, is hampered by our lack
of basic knowledge of their immune function. While adaptive immune responses have been previously investigated to
some extent, there has been virtually no work on the far older, native system of innate immunity. By elucidating the
basics of innate immune function in sea turtles, we will gain a better understanding of their physiology in degraded
near shore habitats as well as predict responses to ever increasing global temperatures. As non-specific immune
defenses evolved relatively early, it is likely that the sea turtle as a “living fossil” relies heavily on this modality in
addition to mounting an adaptive response. The objective of this research was to quantify phagocytosis by the innate
immune cells in the loggerhead (Caretta caretta) and green (Chelonia mydas) sea turtle. We isolated peripheral blood
mononuclear cells (PBMCs) from polymorphonuclear granular leukocytes (PMNSs) and utilized both flow cytometry
and fluorescent microscopy to quantify phagocytosis of FITC labeled latex beads and fluorochrome conjugated
Staphalococcus aureus to demonstrate that sea turtle monocytes and heterophils engage in phagocytosis. We examined
the innate immune response at a variety of temperatures in both healthy turtles and those from habitats where disease
is prevalent. Results showed that the innate immune system is likely to play an important role in the overall immune
response of sea turtles, as suggested by both the high proportion of heterophils in the circulating WBC population,
and the finding that their rates of phagocytosis exceed those of the monocyte/lymphocyte enriched cell layer at all
temperatures and in both degraded and pristine habitats. Despite the fact that very cold or warm temperatures generally
have negative impacts on reptile physiological processes, sea turtle white blood cells continue to function across a
wide range of temperatures and are capable of phagocytosis across a temperature range of 7° to 37°C. However,
animals that resided in a polluted habitat (the environmentally degraded Indian River Lagoon) mounted a far less
robust immune response than those from the more pristine Trident Basin, which exhibited five-fold higher heterophil
phagocytic activity (p < 0.05). With the innate response likely to be such a critical part of the overall immune system,
its suppression in degraded habitats as has been previously shown for the adaptive immune response may in part
explain the prevalence of GTFP in young green sea turtles. By interpreting how aspects of their habitat influence the
immune function of sea turtles, we will be better equipped to develop recovery plans for these endangered and
threatened species, as well as manage their diseases in captivity with the hope of releasing them back into the wild
after rehabilitation.
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BLOOD BIOCHEMISTRY AND POST-RELEASE MOVEMENTS OF LOGGERHEAD TURTLES
(CARETTA CARETTA) CAPTURED ON LONGLINE FISHING GEAR*

Yonat Swimmer?!, Amanda Southwood?, MariLuz Parga®, Ana Tejedor? and Ricardo Sagarminaga*

1 NOAA Pacific Island Fishery Science Center, Honolulu, Hawaii USA

2 University of North Carolina Wilmington, Wilmington, North Carolina USA
3 SUBMON Conservacion, Barcelona, Spain

4 Kai Soluciones Avanzadas, Ltd, Madrid, Spain

The southwestern Mediterranean has been identified as one of the world’s hot spots of sea turtle bycatch, with
estimates of over 20,000 loggerhead turtles (Caretta caretta) per year. Longline gear targeting swordfish and albacore
tuna are set shallow (<30 m) and have catch rates of ~ 2 and 4 turtles per thousand hooks, respectively. While
immediate survivorship is known to be high, the potential for delayed mortality and modified behavior due to the
stress of capture remains high. The objectives of this study were to analyze blood biochemistry and to monitor the
post-release movements of loggerhead turtles captured on longline gear to evaluate the potential for post-release stress,
as evidenced by blood biochemistry as well as movement patterns. Subadult loggerhead turtles were captured on
shallow-set longlines (n=11) and by hand as they basked at surface (control, n=17) during the months of July and
August between 2008 to 2012. Biochemical parameters indicative of stress, such as levels of corticosterone and
glucose, were higher in longline caught turtles vs. controls. In general, levels of ions and enzymes indicative of
metabolic disruption and cellular and tissue damage were relatively similar in blood samples from both turtle groups.
Blood chemistry profiles indicated higher levels of red blood cells and hematocrit (PCV) in control vs. longline-caught
turtles, whereas levels of white blood cells were similar between groups. We discuss implications of the various
biochemical and physiological findings on turtles’ long and short-term health effects. Turtles from both groups were
tracked via satellite telemetry, specifically SPOT and SPLASH Wildlife Computer tags. Much to our surprise, duration
of tracking was considerably longer for longline-caught and released turtles compared to controls. Overall, tag duration
was shorter than expected and varied by year. We will discuss potential explanations to account for these findings and
how they relate to overall impacts of fisheries interactions on the physiology and behavior of loggerhead turtles in the
Mediterranean Sea.

PHOTOGRAPHIC EVIDENCE OF REGRESSION OF FIBROPAPILLOMAS IN GREEN TURTLES,
CHELONIA MYDAS, CAUGHT IN NITEROI, SOUTHEAST BRAZIL

Alicia B. Tagliolatto, Suzana M. Guimaraes, Amanda Vidal, and Cassiano Monteiro

Universidade Federal Fluminense, Niteréi, Rio de Janeiro, Brazil

Fibropapillomatosis (FP) is a disease characterized by cutaneous or visceral tumors affecting marine turtles, mostly
Chelonia mydas. The growth of tumors, depending on location, can affect locomotion, feeding, respiration, vision and
health of the turtles. The etiology of FP is not yet completely known, but is associated with several factors (i.e. bacterial
infections, chemical contaminants, parasites), not only a herpesvirus, such as primary initiating agent. Tumor masses
may regress and may remain stable or increase in size and quantity. Regression can occur as a direct effect on the
replication of the infectious agent, or as an indirect consequence of the natural response of the immune system of sea
turtles. Environmental factors may also play an important role in the regression of tumors. However, there are few
studies about this in the world, probably because the observations from the regressions derived from a continuous and
long term capture-recapture of specimens with tumors. The main objective of this study was to verify the incidence
of regression of fibropapillomas in green turtles captured incidentally and intentionally in trawl beach nets in the
coastal region of Itaipu, Rio de Janeiro, Brazil, between July 2008 and August 2013. At each capture, were
photographed the carapace, plastron and head of the turtles to the photographic identification of individuals and to
verify, by comparison of photos of capture and recapture, the presence of regression. Were considered partial (i.e.
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decrease in size) and total (i.e. disappearance) regressions of fibropapillomas. Each turtle also had its length curved
carapace (LCC - cm), straight curved carapace (SCC - cm) and weight (kg) recorded and examined for the presence
of tumors. Two hundred thirty-three green turtles were captured during the study period. The LCC ranged from 28 to
81.5 cm (48.1 £ 13.4, M = SD). Ninety green turtles had visible fibropapillomas and these, fifty-three (58.9%) were
recaptured. The prevalence of FP in the study area and study period was 38.6%. Fifty-seven green turtles (63.3%) had
visible fibropapillomas at first capture and thirty-three (36.7%) began to show signs of tumors only in recapture. Seven
turtles (13.2%) showed clear signs of regression of at least one tumor. The photographic catalog combined with record
of localization, quantify and size of tumors has been shown to be a valuable tool in the detection of the cases of
regression. Records of regression in juvenile and sub-adults turtles in this study demonstrate that regression can occur
in both stages of development, although it is still unknown in which developmental stage the disease was contracted.
Furthermore, may suggest that FP not represent an impediment to the recovery and development of the green turtle to
adulthood. However, studies of continuous capture-recapture at all stages of maturity are important for monitoring the
disease cycle and determine if the regression is permanent, if turtles with FP may survive and if it’s possible to
determine survival rate.

USING AN IMMUNOHISTOCHEMICAL APPROACH TO IDENTIFY THE SEX OF MARINE TURTLES

Boris M. Tezak and Jeanette Wyneken

Florida Atlantic University, FL, USA

Marine turtles are animals that exhibit temperature dependent sex determination (TSD). During critical periods of
embryonic development, the nest’s thermal environment determines whether an embryo will develop as a male or a
female. Sea turtle nests that incubate at warmer temperatures tend to produce female-biased sex ratios. In light of the
rapid increase of global temperature, a number of studies highlight the need for clear assessment of the effects of
climate change on sea turtle sex ratios. However, because the mechanisms that trigger male vs. female development
are understood only in part, identifying and predicting the hatchling sex ratios at rookeries or of nests remain very
coarse estimates. To verify hatchling sex, we rely mainly upon laparoscopic procedures; even those can be quite
challenging, particularly in some species. Recent research using immunohistochemical techniques identified that the
gonads of female red ear sliders (Trachemys scripta) embryos over-expressed a cold-induced RNA binding protein,
when compared to developing testes. We developed a variation of this technique and successfully identified the sexes
of loggerhead sea turtles (Caretta caretta) hatchlings, a species that can also be identified using standard histological
methods. We are further testing the technique for use with a much more challenging species, the leatherback turtle
(Dermochelys coriacea). Morphology of hatchlings gonads remains challenging to interpret in leatherback turtles,
particularly when dead-in-nest hatchlings and embryos are the source of sex ratios. Our purpose is to introduce and
discuss the efficacy of this immunohistochemical approach. The development of this new technique for identifying
the sex of hatchling sea turtles has the potential to greatly enhance our ability to identify and investigate the effects of
global climate change in sea turtle populations.

SEA TURTLE CONDITION: A COMPARISON BETWEEN WILD CAUGHT AND STRANDED
CARETTA CARETTA IN VIRGINIA

Marcia D. Thomast, Susan G. Barco?, Margaret C. Lynott!, Linda R. D'Erit, and Heather L. Haas®

! Virginia Aquarium & Marine Science Center, Virginia Beach, Virginia, USA
2 University of North Carolina Wilmington, Wilmington, North Carolina, USA
3 Northeast Fisheries Science Center, NOAA's National Marine Fisheries Service, Woodshole, Massachusetts, USA

For this study we compared body condition, epibiont load and blood values between wild and stranded Caretta caretta.
The study included wild caught (n = 17) and stranded (n = 25) juvenile/sub-adult turtles in Virginia from 2006 to 2013
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in May-July. We obtained wild turtles through incidental fishery and dip net capture. We divided the stranded animals
into two categories: acute, which included fresh trauma from vessel strikes, entanglement and hook ingestion (n = 8)
and other, which included healing trauma, chronic entanglement, pneumonia, anemia, and buoyancy problems (n =
17). Using Fulton’s condition factor with SCL-NN as the body size variable, we compared body condition of the three
groups. Although the relationship was not significant (F = 0.364; df = 2; p = 0.697), wild turtles had higher body
condition values than either stranded group. We classified epibiont load into three categories based on the percentage
of carapace covered by epibiota. Epibiota load categories were: 1) Mild 0 - 24%; 2) Moderate 25 - 50%; and 3) Heavy
> 50% coverage. Using a contingency table analysis, there was no significant relationship (chi-square value = 6.364;
df = 4; p = 0.174) between epibiota load and turtle category. However, 56% of the others had a heavy epibiont load,
while only 18% of the wild had a heavy epibiont load. We believe epibiota load is not only affected by the condition
of the animal, but also by environmental factors such as water body and temperature. A more robust epibiota analysis
may take into account number of species and size of barnacles along with carapace coverage. Each animal within the
study had a Reptilian Profile I conducted by IDEXX Laboratories, Inc. We compared albumin, total protein, glucose,
white blood cell count (WBC), globulin, and hematocrit among the groups. None of these values showed significant
differences. Among the blood variables, there was greater dispersion in the stranded group data, especially the others.
Stranded turtles, in both groups, had higher mean glucose, total protein and albumin values than wild turtles. The
mean hematocrit values were similar for wild and acute, but lower for other. The mean for WBC was higher in other
than in the wild or acute groups. Differences in blood values may be associated with various disease processes and do
not necessarily correlate with any one factor, but may be a result of malnutrition, stress, or environmental factors, etc.
This preliminary analysis was limited by a small sample size. We attempted to separate stranded turtles into two
groups, one with recent injures who were perhaps otherwise normal (acute) and one with longer-term illness or trauma
(other). There was no way to determine whether turtles with acute injuries were suffering from other conditions before
being injured. Interestingly, the blood values for wild, presumed normal turtles were not within published normal
limits for albumin and WBC and were low for glucose. A larger data set for both wild and stranded turtles will allow
us to better understand normal values for wild turtles and thus compare wild and stranded turtles.

INVESTIGATION OF ALTERNATE TECHNIQUES FOR STABLE ISOTOPE ANALYSIS OF SEA
TURTLE BONE COLLAGEN

Cali Turner Tomaszewicz?, Matthew Ramirez?, Jeffrey Seminoff, Larisa Avens*, Anjali Shakya?, Michelle
McCartha®, Selina Heppell?, and Carolyn Kurle!

! University of California, San Diego, Biological Sciences Division- Ecology, Behavior & Evolution Department, La
Jolla, California, USA

2 Oregon State University, Corvallis, Oregon, USA

3 NOAA/NMFS Southwest Fisheries Science Center, La Jolla, California, USA

4 NOAA/NMFS Southeast Fisheries Science Center, Beaufort, North Carolina, USA

5> University of Washington, Tacoma, Washington, USA

Stable isotope analysis (SIA) of skeletal structures is increasingly used to reconstruct historical marine animal foraging
ecology and life history. Nitrogen isotope values (5 °N) are used to examine trophic relationships as there is a
predictable 3 - 5% increase in § *°N values with increasing trophic levels. Carbon isotope values (5 **C) from animal
tissues can be used to reconstruct animal movement patterns due to spatial variation across productivity gradients and
geographic regions. In order to accurately reconstruct sea turtle diet and habitat use through SIA of bone tissue,
potential differences in the isotope values of the two main components of bone (70% bioapatite and 30% collagen by
weight) must be addressed. The & 13C values from bone collagen reflect diet-based carbon, whereas the carbon source
in inorganic apatite can vary and is therefore typically removed via acidification prior to SIA. Ongoing research
involves extracting samples from the individual growth layer rings of sea turtle humerus bones, which yields very
small amounts of bone dust (~1.5 mg), far less than is required for traditional SIA collagen preparation. The primary
objective of our study was to test alternative methods of collagen extraction from small amounts of sea turtle bone.
We measured differences in the § *3C and & °N values in bulk bone and isolated collagen to determine the most
accurate method for measurement of bone § 3C and & N values. We measured this in two sea turtle species
representing three distinct populations across two ocean basins (North Pacific loggerhead (n = 20), East Pacific green
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(n = 20), and Northwest Atlantic loggerhead (n = 20)). SIA was performed on paired bulk bone and bone collagen
samples that had been acid-treated (0.25M HCI) to remove inorganic carbon (total n = 60). We tested a second method
that involved sampling individual annual growth layers of 10 partially decalcified bone sections that were previously
processed for skeletochronology from the same Pacific-based sea turtles. Annual growth layer ring samples were
compared to paired untreated samples (bone dust) from corresponding annual growth layers (n = 68). Successful
collagen isolation was confirmed by %C and %N, which varies predictably between bone and collagen (%C/%N of
bone: 15/5; collagen 45/15). Preliminary analyses show an effect of acid treatment on & *3C and & *°N, indicating that
there is a difference in stable isotope signatures between bulk bone dust and bone collagen. Ongoing analyses will
work toward clarifying the significance of these differences and determining the best preparation method for
measuring &3C and §'°N of sea turtle bone. This is the first study to examine variation in stable isotope values between
acid treated and bulk bone samples from sea turtles.

TIME THROUGH TORTOISESHELL: A RECORD OF AGE, DIET, AND HABITAT IN HAWKSBILL
SCUTES

Kyle S. Van Houtan?, Allen H. Andrews?, T. Todd Jones?, and Molly E. Hagemann?

! Pacific Islands Fisheries Science Center, NOAA Fisheries, 1601 Kapiolani Blvd, Honolulu, HI 96814 USA
2 Vertebrate Zoology Collections, Bernice Pauahi Bishop Museum, 1525 Bernice Street, Honolulu, HI 96817 USA

Some of the most basic questions of sea turtle life history are also the most elusive. Life span, age at maturity,
population spatial structure, and growth rates can all be challenging variables to estimate, yet are critical pieces of
information for risk assessments and conservation planning. Here, we examine the ecological record in the keratinized
hard tissues of the hawksbill carapace. Scutes have previously been established to contain a reliable dietary record,
and hawksbills have the largest keratin deposits of any hardshell sea turtle species, suggesting that a near-complete
life history record may be present. We sectioned, polished, and imaged posterior marginal scutes from 65 individual
hawksbills representing all life stages, several Pacific Ocean populations, and spanning the past six decades. We
counted the number of apparent growth lines in each sample, micro-sampled along growth lines, and analyzed the
stable isotope and radioisotope profiles of the sub-samples. We used the results from these analyses to develop age
estimates for each turtle, and fit a Von Bertalanffy Growth Function (VBGF) to the data. This provides several results
of interest. To begin, hawksbills display on average 15 growth lines per year (range 6 - 26). For Hawaii turtles, the
VBGF yields an intrinsic growth rate (k) of 0.25 and a first breeding age of 12 - 18 years. But perhaps more
significantly, isotopic changes through time indicate the foraging ecology of Hawaii hawksbills has significantly
shifted from 1950 - present. This suggests that long-term ecosystem changes may be a significant factor in the critically
low population levels today.

LETHAL AND SUBLETHAL CYTOTOXICITY TESTING IN LOGGERHEAD SEA TURTLE (CARETTA
CARETTA) PRIMARY SKIN CELL CULTURES EXPOSED TO PCB77 AND PCB126*

Sarah J. Webb?, Kimberly D. Smelker?, Benjamin M. Higgins?, Joseph P. Flanagan®, Michael J. Hooper*, and
Céline A. J. Godard-Codding!

! Department of Environmental Toxicology, The Institute of Environmental and Human Health (TIEHH), Texas
Tech University, Lubbock, Texas, USA

2 NOAA/NMFS Galveston, Texas, USA

3 Veterinary Services, Houston Zoo, Houston, Texas, USA

# USGS Columbia Environmental Research Center, Columbia, MO, USA

Sea turtles are exposed to multiple contaminants in the marine environment and have the potential to build up high
concentrations of these toxicants over their long lifespan. Currently, very little is known about the long term effects
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of these contaminants. Due to restrictions inherent to research on endangered species it can be challenging to evaluate
these effects. To accommodate for these limitations our lab has characterized C. caretta primary skin fibroblast cell
cultures and is currently optimizing their use in toxicological assays. Cell culture provides an excellent model system
for evaluating the effects of toxicants at the cellular level. The work described here involves the use of these C. caretta
skin fibroblasts to examine sea turtle cell response to two common marine contaminants and known Cytochrome P450
1A (CYP1A) inducers: polychlorinated biphenyl (PCB) 77 (0.01 uM, 0.1 uM, 1.0 uM, 10 uM), and PCB 126 at four
time points: 24 hr, 48 hr, 72 hr, and 96 hr. Cell health and toxicity assays included 1) cell death assays using tetrazolium
dye reduction (MTT) and lactate dehydrogenase (LDH) leakage from cells, and 2) enzymatic activity and expression
levels of the CYPL1A biomarker using alkyloxyresorufin-O-dealkylase (AROD) and real-time quantitative PCR
(QPCR). MTT and LDH assays were carried out using one 96-well plate, which allowed for direct comparison of
results from each assay. Similarly, gPCR and AROD analyses were carried out using cells from the same culture flask,
allowing a direct comparison of gene expression and enzymatic activity for each dose. Preliminary MTT and LDH
data showed no significant cell death following exposure to PCBs. Preliminary g-PCR and AROD results showed
significant CYP1ADS5 gene induction and changes in CYP1A5 enzymatic activity following exposure to PCB77 for 72
hours. Cytotoxicity evaluations act as a precursor to whole animal studies and give important information about the
mechanism of toxicants at the cellular level, demonstrating quantitative contaminant-tissue interactions provides
relevance to contaminant concentrations measured in the tissues of these endangered species.

SOUND LOCALIZATION ABILITIES OF TWO LOGGERHEAD TURTLES (CARETTA CARETTA)*

Holly M. West!, Amber Avestruz!, Joseph C. Gaspard I11*2, Gordon B. Bauer*?, and David A. Mann#

! Mote Marine Laboratory & Aquarium, Sarasota, FL, USA

2 University of Florida, College of Veterinary Medicine, Gainesville, FL, USA
3 New College of Florida, Sarasota, FL, USA

4 Loggerhead Instruments, Sarasota, FL, USA

At present, there have been few studies examining the hearing of sea turtles and literature on their sound localization
abilities is non-existent. On average, 25% of patients admitted to Mote’s Sea Turtle Rehabilitation Hospital have
sustained a human induced injury and 72% of these cases are boat related. Across Florida, recorded propeller injuries
have shown an increasing trend. Recent studies on sea turtle hearing have demonstrated that sea turtles can detect low
frequency sounds ranging from 0.05 — 1.131 kHz, with best sensitivity between 0.1 — 0.4 kHz. Recreational boat
engine noise generally produces frequencies between 0.01 — 2 kHz, which suggests that sea turtles have the potential
to hear boat traffic. Understanding if sea turtles can localize sound in a laboratory setting may provide insight into
their ability to avoid collisions with watercraft in the wild and aid conservation efforts. A two alternative, forced
choice paradigm was adopted for this study and tested with two resident loggerhead turtles (Caretta caretta) at Mote
Marine Laboratory and Aquarium in Sarasota, FL. The behavior was trained using operant conditioning and positive
reinforcement techniques, primarily food rewards. Two speakers (Clark Synthesis, Aquasonic AQ39) were positioned
at 90° and 270° to the turtle’s head (the turtle oriented towards 0°) at a distance of 1 m from the subject and 0.5 m
deep (mid-water level). The turtles were trained to touch the corresponding response paddle to indicate from which
speaker the sound was presented. Correct responses received a food reward; incorrect responses received no
reinforcement and a short time-out before the next trial. Stimuli were generated by Tucker-Davis Technologies
hardware (RP2, PA5) programmed using custom MATLAB software. Balancing filters for the stimuli and calibrations
were conducted using an HT1-96-MIN hydrophone. The initial stimuli tested were broadband signals with sound levels
at ~130 dB (+/- 3 dB), with frequency ranging between 0.1 — 0.4 kHz, the best hearing sensitivity for loggerhead
turtles. This level was chosen because it is about 20 dB above thresholds for sound detection as found by behavioral
audiograms conducted with these 2 subjects. The level was varied randomly by 3 dB to remove level artifacts that
could be associated with speaker location. The two sea turtles were able to localize a 4 sec broadband stimulus at or
above a criterion level of 75% correct. Subjects demonstrated better performance levels when presented with a longer
duration of sound stimulus. This may suggest that sea turtles require time to orient their head to detect sound direction
or may be using alternative cues to process sound location. This research was conducted under FWC Permit MTP-13-
126.
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THE CYTOTOXIC AND GENOTOXIC EFFECTS OF HEXAVALENT CHROMIUM IN SEA TURTLE
CELLS

Sandra S. Wise?, Hong Xie!, Alexandra Smith*, Tomokazu Fukuda?, and John Pierce Wise Sr.!

! Wise Laboratory of Environmental and Genetic Toxicology, University of Southern Maine, Portland, ME
2 Graduate School of Agricultural Science, Tohoku University, Japan

Sea turtles are a charismatic and ancient ocean species and can serve as key indicators for ocean ecosystems such as
coral reefs and sea grass beds as well as coastal beaches. Genotoxicity studies in the species are largely absent, limiting
our understanding of the impact of environmental toxicants on sea turtles. Hexavalent Chromium (Cr(VI)) is a
ubiquitous environmental problem worldwide and recent studies have demonstrated it to be a global marine pollutant
and concern. Thus, we evaluated the cytotoxicity and genotoxicity of soluble and particulate Cr(V1) in hawksbill sea
turtle cells. Cr(VI) was both cytotoxic and genotoxic to sea turtle cells. Concentrations of 0.1, 0.5, 1, and 5 uM ug/cm?
lead chromate induced relative cell survival levels of 111, 81, 59, and 9 percent, respectively. Additionally,
concentrations of 0, 0.1, 0.5, 1, and 5 ug/cm? lead chromate induced damage in 5, 10, 14, 30 and 40 percent of cells
and 5, 12, 16, 35, and 62 chromosome aberrations in 100 metaphases, respectively. For soluble chromium,
concentrations of 0.25, 0.5, 1.0, 2.5, and 5 uM sodium chromate induced relative cell survival levels of 97, 66, 46, 24
and 4 percent, respectively. Genotoxic studies of sodium chromate are pending. These data suggest that Cr(VI) is a
concern for sea turtles. This research was supported by NIEHS grant ES016893 (JPW).

Collaborative Fisheries Research and Mitigating Marine Turtle Bycatch: Special Session

This Special Session was made possible by the support of Virginia Sea Grant, WWF International, and
the Virginia Institute of Marine Science.

OPENING DISCUSSION: MARINE TURTLE BYCATCH REDUCTION & CONSERVATION*

Michel A. Nalovic!?, Troy Hartley!, Aimee Leslie3, Pamela Plotkin*, Roldan Valverde®

1 Virginia Sea Grant, Virginia Institute of Marine Science
2 Comité Régional des Péches Maritimes la Guyane
SWWF International

“Texas Sea Grant

> Southeastern Louisiana University

On April 16th 2014 the International Sea Turtle Symposium (ISTS) in Louisiana held a special session on how turtle
conservationists and fishers can work more collaboratively to find joint solutions to bycatch issues.

Bycatch or the accidental capture of marine turtles is one of the most significant threats to these animals today. Every
year hundreds of thousands of turtles die through bycatch in fishing gear worldwide. Today scientists and
conservationists have learned that the best way to find solutions that reduce bycatch and maintain the livelihoods of
fishers is by working jointly. At the New Orleans ISTS we held a session on how to achieve this through the
Collaborative Fisheries Research (CFR) method. The venue was ideal since Louisiana was experiencing an emerging
turtle bycatch concern in the inshore shrimp trawl industry. “TED use has helped curb sea turtle fisheries-related
mortality in the US and many countries”, said Roldan Valverde, President of the International Sea Turtle Society.
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“This CFR session was an important step toward developing fisheries research questions that will be implemented
internationally and in our own bayous. The inshore waters of Louisiana, and other areas where the TED issue is not
yet resolved, will certainly benefit from the development of bycatch mitigation strategies, especially if existing barriers
between industry and scientists can be broken down by using the CFR method”. While Turtle Excluder Devices
(TED) that prevent the capture and drowning of marine turtles in trawls have been around for over 30 years, certain
shrimp fishers embrace TEDs and others have questioned the use of this gear. How can scientists work with the
fishing industry to consider the adoption of TEDs to reduce marine turtle bycatch while maintaining their
catches? This was one of the questions explored during the special CFR session sponsorship of Virginia Sea Grant
and WWEF. “CFR provides a wonderful opportunity and proven method for marine conservationists and the fishing
industry to jointly explore solutions to challenging bycatch problems,” said Dr. Troy Hartley, Director of Virginia Sea
Grant and a session co-organizer, “Globally-recognized leaders in CFR participated in this session, and as a result, the
session helped build capacity and inspired new conservationist—fishermen partnerships both locally in Louisiana and
abroad.” Presenters discussed research on the CFR method and provided examples of conservation measures that have
been developed in partnership with the fishing industry—innovations that have benefited turtles but also sea birds,
marine mammals and people. The session actively engaged attendees and their experiences with the fishing industry,
improved CFR skills and capacity, enhanced professional CFR mentoring networks, and fostered new CFR projects
worldwide. “We strongly believe that by working together, conservationists and fishers will find solutions that benefit
both species and people,” said Aimée Leslie, Global Cetacean and Marine Turtle Program Manager for WWF
International. “Our International Smart Gear Competition is a great example of cross-sector collaboration that is
achieving results. We worked with participants in and outside of this special session to build bridges that will lead to
the sustainable fisheries we need to protect our marine life for future generations.”

For further information on CFR or this special session, contact organizer: Tony Nalovic, Collaborative Fisheries
Research Fellow, Virginia Institute of Marine Science manalovic@vims.edu, bigsharkchum@yahoo.com

PANAL DISCUSSION- CAN CULTURAL BARRIERS BE BROKEN THROUGH THE
COLLABORATIVE FISHERIES RESEARCH APPROACH: TOWARDS TED USE IN LOUISIANA AND
ABROAD?*

Howell Bonne?, Ricky Brown?, David Chauvin?, Patrick Riley*, Gary Graham?, Jack Forrester?

! Captains /Shrimpers from Georgia, Mississippi, Louisiana and Texas
2 Gulf & South Atlantic Fisheries Foundation, Texas Sea Grant
3NOAA Pascagoula, International TED program

PAN-ATLANTIC ANALYSIS OF THE OVERLAP OF A HIGHLY MIGRATORY SPECIES, THE
LEATHERBACK TURTLE, WITH PELAGIC LONGLINE FISHERIES*

S. Fossette, M. J. Witt, P. Miller, M. A. Nalovic, D. Albareda, A. P. Almeida, A. C. Broderick, D. Chacon-
Chaverri, M. S. Coyne, A. Domingo, S. Eckert, D. Evans, A. Fallabrino, S. Ferraroli, A. Formia, B. Giffoni,
G. C. Hays, G. Hughes, L. Kelle, A. Leslie, M. Lopez-Mendilaharsu, P. Luschi, L. Prosdocimi, S. Rodriques-
Heredia, A. Turny, S. Verhage, and B. J. Godley

Presenter: Michel A. Nalovic, Collaborative Research in Fisheries Science Fellow, Virginia Sea Grant, Virginia
Institute of Marine Science
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COLLABORATIVE RESEARCH AND LITIGATION TO MITIGATE BYCATCH IN HAWAII PELAGIC
LONGLINE FISHERIES*

Svein Fougner, Hawaii Longline Association

REDUCING SEA TURTLE MORTALITY IN THE NEW ENGLAND AND MID-ATLANTIC SUMMER
FLOUNDER TRAWL FISHERY*

M. Gahm, J. DeAlteris, C. Parkins, H. Milliken, and E. Matzen

Presenter: Meghan Gahm, University of Rhode Island

INCIDENTAL CAPTURE OF SEA TURTLES IN INDUSTRIAL BOTTOM TRAWL FISHERY IN THE
SOUTHEAST OF BRAZIL*

Suzana M Guimaraes and Cassiano Monteiro-Neto, Universidade Federal Fluminense, Niteroi, Rio de Janeiro,
Brazil

KEYNOTE- COLLABORATING WITH INDUSTRIAL AND ARTISANAL FISHERS TO REDUCE
BYCATCH: 30 YEARS OF EDUCATION*

Martin Hall, Head of Tuna-Dolphin Program, Inter-American Tropical Tuna Commission

INTRODUCTION TO COLLABORATIVE RESEARCH AND ITS ACCOMPLISHMENTS IN
FISHERIES*

Troy Hartley, Director, Virginia Sea Grant, Virginia Institute of Marine Science

THE U.S. TED EXPERIENCE, LESSONS LEARNED AND APPLICATION TO NEW CHALLENGES IN
THE SKIMMER FISHERY AND INTERNATIONAL TRAWL FISHERIES*

John Mitchell, Harvesting Systems Branch, NOAA Southeast Fisheries Science Center
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THE TED PROGRAM IN GABON*

M. A. Nalovic, M. Tiwari, J. Bibang, J. Forrester, J. Mitchell, A. Formia, R. Parnell, C. Nyama-Mouketou

Presenter: Manjula Tiwari, NOAA Southwest Fisheries Science Center, Marine Turtle Ecology and Assessment
Program

INSPIRING INNOVATION BY CAPITALIZING CREATIVITY*

Michael Osmond, Senior Program Officer, SmartGear Competition, WWF

MARKET BASED APPROACHES TO AUGMENTING THE SUSTAINABILITY OF SMALL-SCALE
FISHERIES*

Hoyt Peckham, Center for Ocean Solutions, Stanford University

Conservation, Management and Policy

SEA TURTLES NESTING BEACHES IN LAGOS; SIGNIFICANCE FOR CONSERVATION AND
COASTAL DEVELOPMENTS

Oyeronke M. Adegbile, J. A. Obienu, F. C. Olakolu, H. O. Omogoriola, and S. N. Awosanya

Nigerian Institute for Oceanography and Marine Research Victoria Island, Lagos Nigeria

Five sea turtles species are found in Nigeria and West African waters; All five species nest in several beaches along
Nigeria’s coastline. Turtle Exclusion Devices are used in Nigeria’s industrial shrimp trawl fisheries. Threats to
nesting female sea turtles are direct takes, collection of their eggs for consumption and sales. Other threats include
rapid coastal development, coastal flooding due to low-lying nature, beach litter, pollution and by-catch during their
movement to nesting site. The rapid rate of coastal developments in coastal areas like Lagos is of high interest to the
conservationist due to the fact that some of these areas play host to nesting female turtles on a seasonal basis. There
is presently no coordinated conservation program in place for nesting females and their eggs as regulations are non-
existent and awareness of conservation status is really low among the public. This present study reports on some
nesting beaches in Ibeju-Lekki Local Community Development Area, Lagos where preliminary nesting season
surveys have been conducted. Species confirmed nesting include the olive ridley, leatherback and green turtles. The
nesting season in this area is between July and March. The result of this survey presents a background for
conservation action and awareness creation for coastal schools, communities and general public living in this area
while providing baseline information to developers both private and government when planning coastal
developments in future.
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SHARING DEVELOPED BEACHES WITH 19 MILLION RESIDENTS, 70 MILLION TOURISTS AND
SEA TURTLES: FLORIDA’S BEACH HABITAT CONSERVATION PLAN*

Gary Appelson

Sea Turtle Conservancy

The survival and recovery of sea turtles in the U.S. depends greatly on the degree to which government agencies and
citizens in this state protect sea turtles and their important nesting habitats. Sea turtles in Florida, where 90% of U.S.
nesting occurs, share their nesting beaches with 19 million Florida residents and many tens of millions of annual
visitors. Balancing these often competing needs is complicated. Activities such as beachfront construction for homes,
condominiums, businesses and seawalls, beach cleaning and raking, dune crossover construction, artificial lighting,
sand fencing and beach nourishment all have the potential to harm sea turtles or their nesting habitat thereby causing
“take” of federally-protected species as defined under the U.S. Endangered Species Act (ESA). For decades, Sea
Turtle Conservancy (STC) has closely monitored beachfront activities permitted by Florida’s Department of
Environmental Protection (DEP), the state agency responsible for permitting of most activities that take place on the
coast, and we have determined that permitted activities sometimes can and do result in illegal (unauthorized) take of
sea turtles. In response, STC has recommended to numerous levels of government in Florida that the state apply for
an Incidental Take Permit (ITP) from the U.S. Fish and Wildlife Service that would acknowledge and authorize a
limited amount of take and bring the state into compliance with the ESA. The ITP will require the state to implement
a long-term Habitat Conservation Plan (HCP) that outlines comprehensive terms and conditions to ensure the State’s
permitted beach activities minimize potential impacts to sea turtles and define how the State will mitigate for any
impacts that cannot be avoided. In late 2008, the Florida DEP applied for an ITP for its coastal construction regulatory
program; the Coastal Construction Control Line Program, which regulates activities on and adjacent to the state’s
sandy beaches. The corresponding HCP is in its 5th year of development and is expected to be completed in 2016.
The presenting author, STC Policy Coordinator Gary Appelson, serves on the 9-member Steering Committee guiding
the development of the HCP. This presentation will focus on Florida’s HCP, the most comprehensive state effort to
reform beach management policies to protect sea turtles in the United States. It will review the need for the ITP,
summarize current state permitted activities that cause the potential take of sea turtles such as construction of sea walls
on nesting beaches, outline and summarize reports and data essential to the Plan’s development, and what the outcome
may look like.

MARINE CONSERVATION IN COSTA RICA'S SOUTHERN NICOYA PENINSULA, A HOLISTIC
APPROACH INVOLVING COASTAL COMMUNITIES, SEA TURTLES AND SUSTAINABLE
FISHERIES*

Randall Arauz!, Isabel Naranjo!, Sandra Viejobueno?, Maike Heidemeyer?, and Astrid Sdnchez?

1 Pretoma, Costa Rica
2 CIBMC, Universidad de Costa Rica

PLANS (Playas de Anidacion Nicoya Sur) is a marine conservation project that stretches over 30 km, and which
includes sea turtle conservation projects at 5 different nesting beaches (Corozalito, Bejuco, San Miguel, Costa de Oro,
Caletas), as well as a sustainable artisanal fisheries project with the fishermen of Bejuco and Coyote. The project
initiated in 1997 with the protection of nesting olive ridley (Lepidochelys olivacea) sea turtles in the coastal community
of San Miguel. The project was later extended to include Caletas (2002), Costa de Oro (2009), Corozalito (2010) and
Bejuco (2011). Due to the importance of the area for nesting olive ridley sea turtles, two National Wildlife Refuges
were established in 2006 in Caletas and 2009 in Camaronal, both including Marine Protected Areas where destructive
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fisheries practices such as shrimp trawling, gillnetting and compressor diving are outlawed, and only hook and line
and bottom longlines are allowed. In 2007, a process was initiated to obtain a sustainable fisheries certification under
Marine Stewardship Council (MSC) principles. A precertification obtained in 2011, the first in Central America,
highlighted the need to create a new MPA in the area to protect not only snapper stocks from the ill effect of shrimp
trawling, but also the resident foraging aggregation of critically endangered hawksbill turtles (Eretmochelys
imbricata). This principally juvenile population appears to use specifically the non-protected area between Caletas
and Camaronal National Wildlife Refuges, being still affected by irresponsible fishery methods but in turn adding
weight to the need of a connected protected marine area. If successful, by 2014, the PLANS project will successfully
protect 5 sea turtle nesting beaches that are used by at least three species (Lepidochelys olivacea, Chelonia mydas,
Dermochelys coriacea) as well as over 45,000 hectares of marine area for the sustainable use of coastal communities
in harmony with critical endangered marine species.

SHARING 10 YEARS OF SEA TURTLE CONSERVATION IN GUINEA-BISSAU: ENGAGING LOCAL
COMMUNITIES, A CHALLENGE IN A CULTURAL DIVERSITY CONTEXT RELATING HUMANS TO
SEA TURTLES IN SO MANY DIFFERENT WAYS

Castro Barbosa', Maria Betania Ferreira®, Domingos Betunde?!, Aissa Regalla, Bucar Indjai?, and Paulo
Catry?®

! Instituto da Biodiversidade e das Areas Protegidas, IBAP, Guiné-Bissau
2 Instituto Nacional de Estudos e Pesquisa, INEP, Guiné Bissau
3 Eco-Ethology Research Unit, ISPA, Lishoa, Portugal

Five of the seven species of sea turtles occurring worldwide have been confirmed to occur in the Bijagos archipelago,
Guinea-Bissau, namely green (Chelonia mydas), olive ridley (Lepidochelys olivacea), leatherback (Dermochelys
coriacea), hawksbill (Eretmochelys imbricata) and loggerhead turtle (Caretta caretta). The green turtle nesting
population is of particular interest. Around 30,000 nests per year were estimated on the Jodo Vieira and Poildo Marine
National Park, making this the most important nesting area for green turtles in the whole of Africa, and ranking
amongst the most important worldwide. Although the islet of Poildo is the most important rookery for green turtles,
several hundreds or even thousands of nests are laid in other Bijagés beaches, outside this park. At the Orango National
Park are the sites with greater diversity. Although in smaller numbers, green, olive ridley, leatherback, hawksbill, and
possibly loggerhead turtles nest there. For the past 10 years, IBAP, the governmental Institute of Biodiversity and
Protected Areas of Guinea-Bissau, has the mission to manage protected areas and biodiversity strategic resources,
valuing the scientific and traditional knowledge. Of the five existing protected areas in Guinea-Bissau, two are
especially important for sea turtles, the Jodo Vieira and Poildo Marine National Park and the Orango National Park,
with important nesting beaches as well as shallow marine areas with foraging and mating grounds. Till now IBAP has
met considerable success in its mission to protect sea turtles, one of the main biodiversity values of Guinea-Bissau
and one of its priorities, which has been contributing significantly to the long-term monitoring of the population of
green turtles nesting at Poildo Island, for the establishment of a monitoring and surveillance plan at the Orango
National Park, and for providing scientific tools for a better management and conservation of the main nesting beaches,
while building capacity of local communities, rangers and national technicians. Monitoring activities are dependent
on a strong complementary commitment toward raising awareness and integration of local communities in
conservation, a particular challenge in Guinea-Bissau, due to its great diversity of ethnic groups, which in their rules,
customs and beliefs, are related to sea turtles in so many different ways. Although sea turtles are not commercialized,
are still highly poached and used for traditional purposes. For example for the Bijagos ethnic group sea turtles are very
important in traditional ceremonies, for medicinal purposes and egg shells are used in the fertilization of agricultural
soils. But for the Felupes and the Balantas ethnic groups, sea turtles are considered sacred animals. Converting turtle
poachers and fishermen into turtle patrollers and monitors is one of IBAP’s main strategies and challenges. IBAP staff
and the turtle team members have become very active in directly enforcing turtle protection. Although poaching is
still a reality, community participation and levels of awareness have increased considerably in the past 10 years, thanks
to the engagement of the community members.
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DETERIORATION OF SEA TURTLE NESTING HABITAT ON ST. CATHERINES ISLAND, GA,;
PLANNING FOR THE FUTURE WITHIN THE MODERN MARINE TRANSGRESSION - A
GEOLOGICAL AND BIOLOGICAL PERSPECTIVE

Gale A. Bishop?, Brian K. Meyer?, R. Kelly Vance®, and Kathryn M. Ortiz*

! (Emeritus) Dept. Geology & Geography, Georgia Southern University, Statesboro, GA USA
2 Department of Geosciences, Georgia State University, Atlanta, GA USA

3 Dept. Geology & Geography, Georgia Southern University, Statesboro, GA USA

4 Department of Anthropology, University of Texas, Austin Texas USA

Fluctuation of sea level, a normal geologic process throughout the 110 million year history of sea turtles, has recently
entered a phase with sea level persistently and continuously rising against the continents in a process termed
“transgression.” The Modern Transgression has been documented on St. Catherines Island (SCI), Georgia (USA) by
a Rapid Habitat Analysis over the interval 1999-2013, by twenty-five years of shoreline monitoring and by
photogrammetry and analysis of aerial photography and sequential maps using GIS methods and application of the
USGS DSAS Model (v 4.2). These direct surface methods have been substantiated by stratigraphic studies of the
evolution of SCI by vibracoring, ground-penetrating radar, and by 14C dating. All lines of evidence converge to
support an ongoing, significant rise in sea level since the Late Pleistocene with an accelerating rate as global climates
warm. The position of SCI near the head of the Georgia Bight concentrates the energy of coastal systems and the
distance to an appreciable source of river discharge and sediment supply combine in making St. Catherines the most
erosional of the Golden Isles, a “Sentinel Island” for predicting the future of Georgia barrier islands and those
throughout the world. Effects of The Modern Transgression include rapid landward retreat of the shoreline as it adjusts
to changing sea level, increasing erosion along nearly all beaches, with consequent deterioration of “acceptable”
backbeach nesting habitat from 25.00% in 1999 to 11.94% in 2013. Additional impacts on the ~20 km of backbeach
habitat include reduction of dune fields, fragmentation of the beaches by incision of small inlets, and inundation of
low-lying habitats along the Atlantic shoreface by washover fans, washin fans, and the inundation of maritime forest
producing jumbles of tree “boneyards.” Offshore shoals and inshore estuarine systems change rapidly and erosion
exposes relict marsh mud on the beachfront. Vibracoring and ground penetrating radar (GPR) studies reveal ancient
marsh complexes buried beneath the beaches, and these muddy marsh sediments act as aquicludes that perch water
tables during rain events and storm events, drowning low-lying nests. Nesting sea turtles in Georgia normally
encounter conditions of nesting in a habitat characterized by a 2.5 m spring tidal reach, powerful storms, and dynamic
beach systems. Sea turtles attempting nesting during the Modern Transgression face a diverse gauntlet of threats,
including a burgeoning coastal human population, with consequent shrinking nesting habitat, intense commercial and
recreational fishing, increased marine cargo transportation, increasing numbers of recreational boats, and ubiquitous
pollution. The short-term solution to these problems and to a shrinking shoreline habitat has been relocation of up to
80% of deposited nests, most of which would otherwise be lost to erosion and inundation. This conservation strategy
is effective in enhancing hatchling production into the population, but must be practiced with caution to avoid over
manipulation of threatened and endangered sea turtles. Critical habitat designation for the Atlantic Coast presents an
opportunity to preserve additional nesting habitat and possibly create some offshore protection for the Northwest
Atlantic loggerhead subpopulation and other migrating species.
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SAVING GEORGIA'S SEA TURTLES ONE NEST AT A TIME: LOGGERHEAD SEA TURTLE NEST
RELOCATIONS INTO NURTURIES: ST. CATHERINES ISLAND, GA

Gale A. Bishop?, R. Kelly Vance?, Kathryn M. Ortiz?, Brian K. Meyer?, and Alastair J. Keith-Lucas®

! (Emeritus) Dept. Geology & Geography, Georgia Southern University, Statesboro, GA USA
2 Dept. Geology & Geography, Georgia Southern University, Stateshoro, GA USA

% Department of Anthropology, University of Texas, Austin Texas USA

* Department of Geosciences, Georgia State University, Atlanta, GA USA

5> Sewanee; The University of the South, Sewanee, TN USA

The focus of conservation efforts during recovery of the Northern Loggerhead Sub-Population of sea turtles in the
Western North Atlantic is limited to two main aspects of their life cycle; 1) the protection of loggerhead nests on the
beaches during nesting and the 2) protection of late juvenile and adult sea turtles from drowning in intensive coastal
fisheries, including in trawls, on long lines, and in gill nets. Each national, state and local sea turtle program attempts
to support their respective sea turtle recovery plans to the best of their ability and resources. However, recognizing
that each program is different, each program is expected to attempt to support common goals of the management
plans, but not expected to be cookie-cutter copies of one another. The mission of the St. Catherines island Sea Turtle
Conservation Program includes “Conservation, Research, and Education” to further the conservation, protection, and
stewardship of sea turtle nests deposited along approximately 20 km of dynamic nesting habitat on St. Catherines
Island (SCI) beaches. The challenges of conservation of sea turtle nests in the dynamic environment of SCI beaches
within The Modern Transgression caused by rising sea levels by rapid dynamic changes of coastal geomorphology of
our changing and eroding barrier island system; challenges confronting sea turtles many times in the past, but never
at the time when human populations were adding new and significant stressors into the nesting system. Following the
lead of the USF&W Service, facilitated by the Georgia Department of Natural Resources, the St. Catherines Island
Sea Turtle program (SCISTP) has developed a program of aggressive relocation of nests into natural nesting habitats
currently utilized by nesting sea turtles. These natural sea turtle nesting areas are termed “nurturies,” because they act
to nurture the “at risk” and “doomed” nests of sea turtles utilizing this challenging nesting habitat. A “nurtury” is a
natural nesting area currently utilized by nesting sea turtles into which “at risk” or “doomed” nests may be relocated,
enhancing their likelihood of hatching in a natural environment. Rates of erosion on 88% of St. Catherines’ beaches
average approximately 3.0 m per year, resulting in the necessity to relocate between 60 and 80% of loggerhead sea
turtle nests into three major nurturies. Data indicate this powerful conservation management tool enhances hatching
of nests and the rate of hatching in a minimally invasive manner, especially during years with extreme weather
conditions. The goal of sea turtle conservation in The Modern Transgression should be to balance production of
hatchlings in sufficient numbers to maintain and restore the current population to historical levels while minimizing
negative effects of manipulation of nests by their relocation; as measured against scientific data. Until nesting goals
stipulated in the Management Plan for the Northern Sub-Population of Loggerhead Sea Turtles are reached, it seems
reasonable to assure maximum hatches of loggerhead sea turtles by minimally invasive means, including the relocation
of at risk or doomed nests into natural nurturies.

OPERATING A FULLY FUNCTIONAL SEA TURTLE LAB WITH PUBLIC OUTREACH: WHAT ARE
THE COSTS?

Nicholas Blume, Jeanette Wyneken, and Anita Pennathur

Florida Atlantic University, Boca Raton, Florida

Running a sea turtle lab is costly, but when public outreach is added in, the costs become more complex. The diverse
costs are repeatedly not accounted for because monetary value is often hard to assign. A model is needed to understand
and plan for proper spending and maintenance. The Florida Atlantic University Marine Biology Lab at Gumbo Limbo
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Environmental Complex in Boca Raton, Florida, provides a unique structure to analyze and develop a business model.
Priorities at this facility are at least trifold including animal husbandry in support of research and teaching, staff
support, and public outreach. The animal husbandry priorities include, but are not limited to, feeding, cleaning, and
proper maintenance of three species’ of endangered sea turtles in the laboratory. Staff support encompasses lab
technicians, volunteers, undergraduate and graduate students who are all involved in daily laboratory activities.
Through our public outreach, we are able to educate members of the public about issues related to sea turtle monitoring
and conservation. By studying the monetary outline of the yearly costs associated with maintaining this facility, we
developed a model to establish the best practices to maximize available funding. The interdisciplinary nature of this
facility possesses a variety of challenges in monitoring the expenses. With this analysis, we provide a fiscal guideline
for other multiplex sea turtle facilities and research labs from around the world.

RENATURA: AN INNOVATIVE PARTNERSHIP TO FIGHT AGAINST SEA TURTLE BY-CATCH IN
THE REPUBLIC OF CONGO

Nathalie Breheret?, Antoine Berry!, Antoine Missamou?, Samuel Moktar?, and Alexandre Girard?®

! Renatura Congo, Pointe-Noire, République du Congo
2 Congolese Fishing Ministry, Pointe-Noire, République du Congo
% Renatura, Paris, France

Renatura is a NGO protecting and studying sea turtles in the Republic of Congo since 2000. In 2012, Renatura
launched an innovating program to tackle the issue of sea turtle by-catches. The fishing practice accompaniment
program in Congo (PA2PC). This program is an original answer associating the public and private sectors as well as
the civil society. It includes two main directions of actions: - Concerning the artisanal fishing, the PA2PC reinforce
an activity developed earlier from 2005 onward: the release of sea turtle incidentally caught in traditional fishing gears.
In turn for the release of a turtle the Renatura provide fishermen with wire bobbins to repair the fishing gears damaged
by the release. This activity allows for the release of more than 2000 sea turtles every year. - As regard the industrial
fisheries, the PA2PC is supporting the fishing ministry. Joint surveillance patrols are organized by the Ministry and
Renatura ever weeks. The ministry provides the patrol vessel and the technical and administrative staff. Renatura in
close partnership with the private Partner, Total E&P Congo, is responsible for supplying the fuel and maintaining the
vessel. In addition, at least one Renatura observer is on board on every patrol. This joint work allow for the control of
tens of fishing vessels in the coastal waters of Congo, which it had not passed in over many years. Several cases of
infringements have been observed and sanctioned mainly at the beginning of the project. It is now rare to observe
illegal fishing boat from the beach during daytime near shore in the artisanal fishing zone. Nevertheless this work has
to be done over and over again since illegal fishing trawlers rapidly and easily change their habits to get around the
national fishing regulation. In addition, this kind of private public partnership is not an easy task and it even brings
news issues.
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STATE OF THE ISLA CANAS ARRIBADA BEACH IN PANAMA

Katherine Comer Santos?, Brett Birdwell*, Jacinto Rodriguez Murillo?, Edgar Samaniego V3, Santiago Peres
Valdes?, Darbelito Valdes Castro®, Luis Agrazal Melendez®, Annie Hines*, Kirsten Moy*, and Roldan
Valverde®

! The Science Exchange Sea Turtle Internships, San Diego, CA USA

2 Programa de Conservacion de Tortugas Marinas, Fundacion Agua y Tierra, Peninsula de Azuero, PANAMA
3 Isla Canas Tours, Los Santos, PANAMA

4 Peace Corps, Isla Canas, PANAMA
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Panama hosts one of only 11 recognized arribada sites in the world at Isla Cafias on the Azuero peninsula. Based on
our observations and interviews, the sea turtle program on the Island is in a state of crisis. Historical observations of
5,000-12,000 nesting turtles per arribada (a 3-day mass nesting event) from August through December on Isla Cafias
have been published, although to date no systematic monitoring program has been implemented. Our goal was to
conduct the first strip transect in time (STIT) censuses of this population from July 2 to Sept 27, 2013. Peace Corps
Volunteers, local members of the Ecotourism group, The Science Exchange interns, and National Environmental
Authority (ANAM) government staff were trained by biologists on STIT methods. However, the arribadas expected
to start in July did not occur in 2013. Islanders and ANAM officials we interviewed reported that this is the first year
that no arribada occurred since 1980. Meanwhile, nearby Marinera Beach reports four arribadas in 2013 with an
estimated 45,000 turtles for the year. We also report on the observed poaching. Despite being decreed a Wildlife
Refuge in 1995, adopting a community-based management plan for sea turtles in 1999, and a national moratorium on
egg harvest since 2008, we observed nearly 100% poaching of solitary nests during the study period. This is higher
than the estimated 90% poaching in the early 1990°s when a legal harvest program existed. Our turtle teams
patrolled most of the 14 km beach nightly or every other night, and observed a steady high density of poachers on the
beach. Poachers allowed tourists and our team to watch the nesting process, but afterwards every nest was taken for
consumption. On rare occasions if a poacher was not present, the nest was relocated on the beach by the turtle team.
ANAM authorities started monitoring the beach in August, but did not stop poachers. In August and September
ANAM reportedly translocated 68 nests to an unfenced hatchery, burying nests ~40 cm apart and ~10 cm deep (denser
and shallower than recommended). On Sept. 24th we checked 21 marked nests but only five had eggs, indicating that
perhaps these nests were also poached or never translocated. Currently, ANAM keeps no records for the hatchery.
The only data provided to us by ANAM were collected from 2003 to 2005 and suggest lower hatching success from
the hatchery than those left in situ. We observed locals and tourists eating turtle eggs, a traditional dish, and taking
them off the Island to sell. The going rate is US$1 per dozen eggs, up from $0.50 in 1995. Locals we interviewed
suggested that the moratorium on sea turtle egg harvest and the presence of ANAM authorities and police on the beach
are not deterrents to the illegal harvest. Our observations support these views. The program lacks technical training in
hatchery management and monitoring methods, enforcement of anti-poaching laws, and there is an urgent need for an
educational outreach campaign. We encourage government agencies and non-profits to support the small
but enthusiastic turtle conservation group (Isla Cafias Tours) that is working hard to save this globally-important
arribada population.
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CURRENT SITUATION OF THE BLACK SEA TURTLE POPULATION IN MICHOACAN:
CHALLENGES AND PERSPECTIVES

Carlos Delgado-Trejo* and Cutzi Bedolla Ochoa?

! Instituto de Investigaciones sobre los Recursos Naturales, INIRENA, Universidad Michoacana de San Nicolas de
Hidalgo, Morelia, Michoacan México
2 Centro de Investigaciones en Geografia Ambiental CIGA Universidad Nacional Auténoma de México

The population of black turtle (Chelonia agassizi or Chelonia mydas) is one of the most conspicuous in the Eastern
Pacific. In Mexico it was abundant in the decade of the sixties but its population declined by the strong pressure of
capturing breeding adults in Michoacan and Mexico Northwest and the looting of their Broods in the coastline of
Michoacéan, mainly on the beaches of Colola and Maruata. Black or green turtle of the orients Pacific is currently in
the category of endangered species by the IUCN and the Norma Oficial Mexicana. Since 1982 when actions were
performed to restore the population of black turtle on the coast of Michoacan, the indigenous communities of Colola
and Maruéta together with the Universidad Michoacén de San Nicolas de Hidalgo have led conservation actions jointly
for the recovery of population of black turtles in these locations that represent major nesting sites in Mexico. While
the population of black turtle in Colola and Maruéta declined to having less than 300 females nesting at the end of the
80s, from 2001 the population of nesting females has exhibited a slight increase at least at the beach of Colola, which
remains to date. Nesting in 2010 and 2011 have exceeded ten thousand nests between August and February. The
substantial increase in the number of nesting females in Colola is mainly due to the constant effort of conservation in
the area reaching 30 consecutive years in 2012. On the other hand, the efforts for the preservation of black turtle on
the Baja California peninsula have helped this recovery. While Colola in the number of black females has increased
in the last decade, considering the historical range of black turtle in Michoacan’s 79 km of coastline from the mouth
of the Rio Nexpa Al Faro de Bucerias, its population has decreased by 42% in 30 years. The beaches of Cachan,
passage of Noria, la Llorona, Chocola and motin del oro, suffered looting of nests that reach 100% of the nests which
continue to decline year after year due to the discontinuity of conservation activities. This situation puts at risk the
recovery of black in Michoacan where nesting is lost in most of its range and focusing most of their reproductive
effort in a single beach in this case Colola.

COMPARISON OF SEMI-NATURAL WITH HATCHERY NESTS AT PUNTA RATON, HONDURAS

Noemi Duran and Stephen G. Dunbar

Marine Research Group, Department of Earth and Biological Sciences, Loma Linda University, Loma Linda, CA.
92350, USA. and Protective Turtle Ecology Center for Training, Outreach, and Research, Inc. (ProTECTOR),
Colton, CA 92324, USA

Punta Raton is the main nesting beach for Lepidochelys olivacea in Honduras. The local community consumes the
eggs during most of the year, but the 25 day “veda” enforced by the Central Government requires that eggs collected
at this time be translocated to a hatchery and the neonates released after hatching. Outside of the “veda” period, when
egg harvesters at Punta Raton see female turtles emerging from the surf, they will often collect them from the intertidal
area, carry them on their shoulders, and deposit them in artificial body pits on the upper part of the beach. Surprisingly,
many females will lay eggs after this process. The goal of our study was to compare thermal regimes and performance
of hatchlings from these semi-natural nests with nests within the hatchery. We compared 4 nests from each location
deposited on the same or consecutive nights. We deployed thermo-data loggers in each nest at the time of laying or
burying, programmed to take temperature samples every 60 minutes during the incubation period. After emergence,
we calculated hatching success and randomly selected 15 hatchlings from each nest. We measured and weighed them,
assessed running speed and swimming style. Running trials consisted of three measures of the time required to walk
a 1 m PVC gutter with a light at the end. The gutter was located on the beach, following the natural inclination, and
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all trials were performed at night. For swimming trials, hatchlings were video recorded for 10 minutes while swimming
in an aquarium 52L x 32H x 27W cm, attached with a harness so they could not reach the walls. The number of power
strokes per minute and the time swimming dog-paddle style were calculated. Hatching success was significantly higher
for beach nests than for hatchery nests (86.2 % vs 24.1 %). The incubation temperatures at the hatchery were
significantly higher than on the beach, reaching 37.5 C° for several days during the last third of the incubation period.
We found hatchlings from the beach nests to be significantly larger both in weight (t(82.8) = 4.4, p <0.001) and SCL
(t(116) = 6.1, p < 0.001). Average weight was 16.0 + 0.1 g for the beach and 15.0 + 0.2 g for the hatchery. SCL was
39.8 £ 0.2 mm for the beach and 38.2 £ 0.2 mm for the hatchery. Hatchlings from the beach swam using a higher
number of power strokes per minute than hatchlings from the hatchery (38.9 + 5.5 vs 25.7 + 3.1, t(36.6) = 2.095, p =
0.043) and spent more time dog-paddling per minute (19.2 + 1.6 svs 14.3+ 1.1 s, 1(39.6) = 2.4, p = 0.02). All reported
measures are average + SE. To improve number and quality of hatchlings released from the conservation project at
Punta Raton, we recommend rather than translocating eggs to a hatchery, that sections of the beach be established and
protected in which turtles are moved to lay eggs. At these locations nests can then be kept in situ.

SUSTAINED EXPONENTIAL GROWTH IN FLORIDA GREEN TURTLE NEST PRODUCTION AT THE
ARCHIE CARR NWR: HISTORIC AND CURRENT PERSPECTIVES OF A CONSERATION SUCCESS
STORY

Llewellyn M. Ehrhart, Katherine L. Mansfield, Dean A. Bagley, and William E. Redfoot

Department of Biology, University of Central Florida, Orlando, Florida, USA

The only estimate we have of annual nest production (an index to adult female population size) by the green turtle on
Florida’s east coast, prior to the 1990’s, was that of Carr and Carr (1978): 30-40 nests. The Florida green turtle became
subject to the U.S. Endangered Species Act in 1978. Four years later (1982) our research group began systematic,
season-long surveys of marine turtle nesting on a 21 km stretch of beach near Melbourne Beach, in southern Brevard
County, Florida. During the first three years (1982-1984) we documented fewer than 50 green turtle nests per season.
The daily surveys showed that, with an average of 9,300 loggerhead nests per season in the 1980s, this beach was one
of the most densely nested Caretta beaches on the rim of the Atlantic Ocean. Although miniscule by comparison,
green turtle nest production on this beach proved to be greater than that seen anywhere else in the continental U.S.
For these reasons the U.S. Congress authorized the formation of the Archie Carr National Wildlife Refuge in south
Brevard County, in 1989; dedicated to the protection of marine turtle nesting habitat. The refuge was established
administratively in 1990. At about the same time green turtle nest numbers began to grow, gradually and in small
increments during the early and mid-1990s. While adhering to the characteristic green turtle pattern of biennial highs
and lows, the total moved above 2,000 by the year 2000, then doubled again to 4,000+ by 2010. Nest production
reached 5,500 in 2011 and then, in adherence to the biennial pattern, fell to 3,023 in 2012. In the most recent season
(2013), green turtle nest production continued to grow exponentially and more than doubled the previous record, with
11,839. Chaloupka et al (2007) showed that major green turtle rookeries in Australia, Japan, Hawaii and Costa Rica
grew at a rate of 3.8% to 6.8% in the past 25 years. At 13.9%, the Carr Refuge rookery has grown 2-4 times as rapidly
as the other rookeries, even though that analysis did not include the two recent, extraordinarily productive seasons
(2011: 5,505 nests; 2013: 11,839 nests). The trend at ACNWR consistently mirrors that statewide and in 2013 nest
production on the refuge constituted 40% of the 26,873 green turtle nests reported to the Florida Index Nesting Beach
Program. The recovery of the Florida green turtle rookery, especially at the Carr Refuge, is one of the great success
stories in American wildlife conservation, exemplifies the efficacy of the Endangered Species Act, and confirms the
wisdom of the Archie Carr NWR concept.
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EXPLOITATION OR CONSERVATION? PLAN TO LICENSE SEA TURTLE HATCHERIES IN SRI
LANKA COMES UNDER FIRE

Lalith Ekanayake

Bio Conservation Society (BCS), Kandy, Sri Lanka

A decision taken by the Wildlife Resources Conservation Ministry to issue licenses to all the turtle hatcheries presently
in operation has raised concerns among environmentalists who say this would encourage further exploitation of turtles.
The first ex-situ sea turtle conservation programme or the turtle hatchery was initiated in 1956 at Yala National Park
by the Department of Wildlife Conservation (DWC). Commercial sea turtle hatcheries began in Sri Lanka since 1970°s
and still functioning well. The number of hatcheries has changed during this period as some hatcheries closed and new
ones began. Although their prime motive is profit, relying on tourists for their viability, unlike in the past, all the
current hatcheries operate throughout the year, not only during tourist season. Since 1972 the establishment and
operation of turtle hatcheries in Sri Lanka is illegal according to the law. But, the Director General of the DWC can
authorize the establishment of a hatchery for the purpose of protection, preservation and scientific studies. Little or
nothing is known about the long-term success of these programs, as hatchery operations rarely track hatchlings once
they leave the beach and thus have no measure of overall success. While the contribution of turtle hatcheries towards
conservation of sea turtles is highly debated, the DWC holds the view that management techniques in operation at a
majority of the hatcheries are not conducive to the conservation of sea turtles. However, up until now environmentalist
have not protested about the illegal functioning of turtle hatcheries. But, when the ministry decided to legalize these
hatcheries by issuing licenses some environmentalists are now protesting. According to our experience on long term
in-situ conservation programmes, it is high cost and difficult to continue for the long term. But, if the hatcheries
maintained in a scientific manner following the guidelines in the Marine Turtle Conservation Strategy and Action Plan
for Sri Lanka, many hatchlings (at least 90%) could be released as soon as they emerge from the nests. This would be
a good contribution for the conservation of these creatures rather than closing the hatcheries. At the moment the
hatchery owners do not follow the Action Plan and there is no mechanism to regulate the hatcheries. Hence, it is better
to legalize these hatcheries rather than continuing illegal hatcheries with low contribution for the conservation. So
conservationist should clearly think about this without pointless shouting. It is planning to discuss the progress of the
hatchery licensee programme from this abstract.

SEA TURTLES AND THE DECOMMISSIONING OF OFFSHORE OIL AND GAS STRUCTURES IN
THE GULF OF MEXICO (GOM)*

Deborah Epperson

Bureau of Safety and Environmental Enforcement

The Bureau of Safety and Environmental Enforcement (BSEE) is responsible for ensuring that all oil and gas facilities
and structures are removed from the Outer Continental Shelf when they are no longer active. This can include
structures on expired leases, those that are no longer useful for oil and gas operations, and those damaged by
hurricanes. Currently there are approximately 2,600 platforms in federal waters in the GOM, and over 600 additional
platforms that are eligible for decommissioning. Explosive severance is currently used during approximately half of
the decommissioning operations in the GOM annually to cut the structures’ bottom-founded components from the
seabed and allow for their removal. Sea turtles are frequently found associated with these structures. One recent study
documented loggerhead sea turtles nearby to oil and gas structures more than one-third of the time. The use of
explosives during severance operations, and their potential impacts to sea turtles, is of concern to both BSEE and the
National Marine Fisheries Service (NMFS). Mitigations are required for explosive severance in the GOM in order to
protect sea turtles (and marine mammals) from potential impacts from explosives. These mitigations include limits on
charge size and placement, detonation staggering, required visual observers, surface and aerial observations, and
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pre/post detonation surveys. NMFS’s Platform Removal Observer Program (PROP) provides observers for all BSEE
permitted removal operations that propose explosives. PROP monitoring data were collected from decommissioning
operations in 2011 (N=188) and 2012 (N=130). Explosive severance was used for 174 (2011) and 121 (2012) of these
removals. While decommissioning activities occur year-round in the GOM, most decommissioning activity takes
place during the summer months (July-September). During 2011-2012, the majority of structures decommissioned
were in offshore western and central Louisiana (68% in 2011; 82% in 2012) in water depths of less than 31 meters
(100 feet). Sea turtles were observed at the offshore structures roughly 1/3 of the time. PROP observers documented
all five species of sea turtles found in the GOM: Kemp’s Ridley, Green, Loggerhead, Leatherback and Hawksbill. An
estimated 182 individual sea turtles were sighted in 2011 and 293 individuals in 2012. Impacts to four turtles by
explosives were recorded. The presence of marine turtles at offshore structures requires an increased level of
monitoring and mitigation. These mitigations effectively reduce the probability that sea turtles will be injured during
decommissioning operations while enabling oil and gas operators to remove structures safely.

RAISING THE HATCHING SUCCESS OF LEATHERBACK NESTS AT THE OLIVE RIDLEY MASS-
NESTING BEACH IN OSTIONAL, GUANACASTE, COSTA RICA*

Christine Figgener?, Andrey Castillo-MacCarthy?, Jairo Mora-Sandoval®, Yeudi Arguielo-Gomez?, and
Wagner Quirds-Pereiral?

! Leatherback and Pacific Green Sea Turtle Project Ostional, Refugio Nacional de Vida Silvestre Ostional,
Ministerio de Ambiente y Energia, Ostional, Guanacaste, Costa Rica

2Fundecodes, Refugio Nacional de Vida Silvestre Ostional, Ministerio de Ambiente y Energia, Ostional,
Guanacaste, Costa Rica

3Biocenosis Marina, Oficina #19, Edificio Plaza Victoria. A.P. 2864-3000, Heredia, Costa Rica

Playa Ostional, Costa Rica is a unique sea turtle nesting beach, where Eastern Pacific leatherbacks (Dermochelys
coriacea) share a beach with another species of sea turtles, the olive ridley turtle (Lepidochelys olivacea), which
exhibits both, solitary nesting and synchronized mass nesting, called arribadas. The latter is a rare behavior which has
been observed in fewer than a dozen nesting beaches worldwide. Leatherbacks in Ostional use the same areas of the
beach where major arribadas occur. Information and management strategies for the critically endangered leatherback
sea turtle nesting on an arribada-beach such as Ostional are unique. Specific management challenges in Ostional are
the presence of huge amounts of decaying organic matter (olive ridley nests) and high sand temperatures as a result
of different factors including decomposition, assumed high levels of microbe load, soil-like consistency of sand, and
possible reduced nest ventilation due to high density of nests (5/m2). Moreover, leatherback nesting takes place in the
dry season, which further contributes to high temperatures and reduced humidity. Natural nests of leatherbacks have
0% hatching success. Mean incubation temperature in natural nests monitored during the years 2004-2009 averaged
35.2°C. First management strategies focused on lowering incubation temperature and raising humidity levels within
the hatchery. Hatcheries were built completely caged and different types and colors of shading, as well as numbers of
layers were tested. Treatment always included the sifting of the sand to remove large organic matter. This treatment
lowered mean incubation temperatures inside of hatchery to 30.9°C and the hatching success rose and averaged
25.98% during the years 2004-2009. In the 2010/11 season the hatchery was moved about two meters closer to the
high tideline to enhance tidal ventilation, with no further effect. The results during the years 2004-2009 were
encouraging but left room for improvement. Temperatures were now sufficiently low to allow incubation, but hatching
success was still low compared to other nesting beaches. A new focus was placed on the load of microbes that cannot
be removed by sifting. A new treatment was tried in the 2011/12 season, where half of the sand inside the hatchery
was replaced with sand taken from the first 15-20cm of the surface, close to the low tideline. The hypothesis was that
this sand should be naturally disinfected by the NaCl of sea water. The hatchery was built as in previous years,
completely caged and shaded. Hatching success rose in the half containing replaced-sand to an average of 61.48% in
comparison to 32.9% in the half containing untreated sand. In the following season all the sand of the hatchery was
replaced with sand taken from the low tideline and hatching success averaged 52.55%. Mean incubation temperatures
remained the same as in previous years. Preliminary analyses for microbe load and humidity levels suggested a
significant decrease in microbe levels for the treated sand, but extensive analyses are still needed to identify the
important variables responsible for the increase in hatching success.
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SEA TURTLE RESEARCH IN FRENCH POLYNESIA: FROM NESTING SITES TO IN WATER
INVENTORY , THE EXAMPLE OF TE MANA O TE MOANA FOUNDATION

Cécile Gaspar, Matthieu Petit, Marc Besson, Florent Bignon, Vie Jourdan, and Catherine Hay Baillet

Te mana o te moana foundation PB 1374 Papetoai, Moorea, French Polynesia

French Polynesia is a vast geographical area, known for the beauty of its landscapes, the warmth of its people and its
biodiversity. Coral reefs are home to a rich and colorful wildlife and large species such as whales and sharks. Among
these iconic species, sea turtles, which are symbols of Polynesian culture, are threatened. Since 2004, the NGO Te
mana o te moana works in the field and lead programs of research, conservation and education. A specially developed
sea turtle clinic has received and taken care of over 300 injured turtles from all Polynesian archipelagos. Species
collected involve green, hawksbill, but also limited numbers of olive ridley and loggerhead turtles. Since 2007 an in-
depth program on green sea turtle nesting has been developed on Tetiaroa atoll with very intriguing numbers.
Temperatures in nests are also monitored now. Satellite tracking of nesting females has shown clear migration to the
west, towards Fiji while follow up project is done on rare loggerhead individual. A new technique for in-water
inventory has been developed by our team and used around six islands: the "manta tow". This technique provides good
data for outer slope coral reef population estimation and its results will be shared. In addition extensive education
programs and community involvement is continuously taking place to increase awareness that includes tradition and
cultural knowledge around sea turtle in this vast Polynesian country.

SEA TURTLES AND GIS MAPS AS A BASIS FOR ADVOCACY TO CREATE A MARINE PROTECTED
AREA AT ‘POINTE-INDIENNE’, LOANGO BAY, IN THE REPUBLIC OF CONGO (CONGO-
BRAZZAVILLE, CENTRAL AFRICA)

Alexandre Girard! and Nathalie Breheret?

! Renatura France, Paris, France
2 Renatura Congo, Pointe-Noire, Congo

Renatura is a non-profit organization protecting sea turtles in the Republic of Congo (Congo-Brazzaville) since 2001.
Two species of sea turtles: the olive Ridley turtle and the leatherback turtle are nesting on a regular basis on the
Congo’s beaches. Besides the nest monitoring, Renatura has developed from 2005 an original program designed to
release the sea turtles incidentally caught in artisanal fishing gears. Sea turtle by-catches are concentrated in the South
of the Loango Bay, at the Pointe Indienne, a rocky sea ground stretching seaward and located north of the town of
Pointe Noire. The Pointe-Indienne is an area combining a high biodiversity with intense artisanal fishing activities.
Every year, the by-catch/release program leads to the release of more than 2000 sea turtles. Juvenile green turtles
represent the major part of the by-catches. The ‘Pointe-indienne’ is located 20 km north of Pointe Noire, the biggest
town and the main commercial and industrial harbor of the Congo. The town is currently developing very fast and
industrial and urban projects are numerous, including mineral port facilities just south to the ‘Pointe-Indienne’. This
development is menacing the area of interest on the short term. That is why Renatura is undertaking an intense
advocacy work to obtain the classification of the ‘Pointe-Indienne’ as a protected area. Data collected in the
Framework of the release program are used to advocate for the creation of a marine protected area at the ‘Pointe
Indienne’/Loango Bay. Mark Capture recapture modeling permitted to assess the sea turtle abundance. It demonstrated
that 2000 to 3000 juvenile turtles are resident all along the year at the ‘Pointe-Indienne’. According to GPS tracking,
green turtle population is concentrated on a rocky sea-ground of only few square kilometers. A population of hawksbill
turtles is also observed, rather small but still important at the East Atlantic level given the status and trend of this
species along the Atlantic coasts of Africa. The artisanal fishing products have also been assessed on the basis of
artisanal fisheries’ catches surveys. It shows a large diversity of fish and crustaceans species, including endangered
sharks and rays. In addition, the rocky sea-ground hosts some rare species of gorgona and corals. Thanks to the data
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collected, we are building tools and communication materials such as GIS maps summarizing the fishing effort, by-
catch level, sea turtle abundances and other threats such as erosion, coastal development, mining port projects. This
map includes data about pelagic species, intensity of human activities, and identification of the areas of conflict. This
tools and materials are used to convince stakeholders, as well as local and national authorities. Renatura is thus
lobbying for the creation of a community managed marine protected area. The advocacy work relies on the objective
data collected year after year, the ‘Pointe-Indienne’ being a major growing and feeding site for green turtle at the sub-
regional level (Central Africa).

SATELLITE TRACKING OF SYMPATRIC MARINE MEGAFAUNA CAN INFORM THE BIOLOGICAL
BASIS FOR SPECIES CO-MANAGEMENT

Christian Gredzens, Helene Marsh, Mariana M. P. B. Fuentes, and Mark Hamann

James Cook University, Townsville, Queensland, Australia

Systematic conservation planning is increasingly used to identify priority areas for protection in marine systems.
However, ecosystem-based approaches are typically used which frequently utilize density estimates, surrogates for
animal presence, and modeling to identify areas for protection which make many assumptions, are often subjective,
and do not take into account daily or seasonal movements of animals. In addition, sympatric and inter-related species
are often managed separately. The aim of our study was to provide an evidence-based method to inform the biological
basis for co-management of two sympatric species, green sea turtles (Chelonia mydas) and dugongs (Dugong dugon).
This approach can then be used in systematic conservation planning to objectively delineate areas for protection of
these sympatric animals. Fast-acquisition satellite telemetry was used to track ten green sea turtles and eleven dugongs
at two geographically distinct foraging locations in Queensland, Australia (Shoalwater Bay and Torres Strait). The
inter- and intra-species spatial relationships within and between geographic locations were determined and the efficacy
of existing protection areas at two locations in northeast Australia was evaluated. Home-range analysis and
bathymetric modeling were used to determine the spatial use of each individual and these were compared with existing
protection areas using GIS. Results showed green turtle and dugong home-ranges significantly overlapped in both
locations with the majority of green sea turtles having much smaller ranges than dugongs. However, both species used
different core areas and significant differences existed between regions in species’ depth zone use and home-range
size, especially for dugongs. Both species used existing protection areas in Shoalwater Bay, but only a single tracked
dugong used existing protection areas in Torres Strait. These results show that fast-acquisition satellite telemetry can
provide evidence-based information to delineate relationships between green sea turtles and dugongs in regions where
they co-occur, which can be used to augment existing management plans and protection areas and also increase the
efficacy of systematic conservation planning. Results also showed coexisting dugongs and green sea turtles use similar
habitats, making complimentary species co-management possible, but differences exist between geographic locations.
Additionally, delineating animal movements can enhance effective conservation planning by providing information
on individual animals to complement more broadly based survey information. This methodology could be applied on
a broader scale to include other sympatric and inter-related species.

CONSERVATION STATUS OF THE SEA TURTLES IN SAO TOME AND PRINCIPE - ONE STEP
CLOSER TO THE EDGE OF EXTINCTION

Joana Hancock?, Bastien Loloum?, Hipoélito Lima?, and Hualton Carvalho!

! Associacdo Tartarugas Marinhas, Portugal
2 Marapa, S&o Tomé e Principe

The Program “Tat6” (local name given to the Olive Ridley sea turtle) is based in S8o Tomé and Principe, an
archipelago located in the Eastern Atlantic in the Gulf of Guinea, a breeding place for four of the eight known species
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of marine turtles in the world. This program was launched in 2008 and in partnership with the international NGO
ATM, its main goal is to seek a good understanding of the sea turtle populations at these islands and assess their
conservation status. This paper presents the first results of this program, at a critical time, when in S8o Tomé turtle
meat (all species, all age classes) is openly sold in the capital’s markets and consumption on both islands is still
common practice. From 2008 to 2012, in the four main sites that have been monitored on the island of Sdo Tomé, 93
turtles were tagged, more than 400 nests were observed, 372 of which were relocated by the rangers in the different
incubation centers. The relatively low number reflects the reality of the island; during this same period, at least 450
nesting turtles were harvested, mainly on the north around the community of Micolé (54%). In 2013 the situation was
getting worse, with mortality reaching nearly 100% in most nesting beaches, and uncontrolled at sea. To the beach
data we will add results of market surveys carried out during the 2013/2014 season, picture of the real impact of this
legal hunt. We discuss these results in light of the social, economic and political reality of this small country, while
some possible solutions to this potential unsustainable use are presented.

EFFECT OF INCUBATION METHOD AND TEMPERATURE ON OLIVE RIDLEY (LEPIDOCHELYS
OLIVACEA) HATCHLING FITNESS IN SOUTHERN NAYARIT AND NORTHERN JALISCO, MEXICO

Catherine E. Hart!, Alan A. Zavala-Norzagaray?, César P. Ley-Quifionez?, and F. Alberto Abreu-Grobois*

! Biosistematica, Ecologia y Manejo de Recursos Naturales y Agricolas (BEMARENA), Centro Universitario de la
Costa, Universidad de Guadalajara, Puerto Vallarta, Jalisco, México

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

3 Biotecnologia, Universidad Auténoma de Sinaloa, Culiacan, Sinaloa, México

4 Unidad Académica Mazatlan, Instituto de Ciencias del Mar y Limnologia (UNAM), Calz. Joel Montes Camarena
s/n, Mazatlan, Sinaloa 82040 México

The relocation of nests is a common practice in sea turtle conservation projects worldwide. In Mexico intensive
protection of nesting beaches has reduced poaching and destruction of nests on protected beaches resulting in increased
recruitment of hatchlings into the sea. Traditionally 3 methods of incubation have been used in Mexican conservation
programs: in situ or natural incubation were nests are undisturbed be left where the female turtle laid them; beach
hatcheries, where nests are relocated to a protected area of the beach and Styrofoam boxes where nests are incubated
within boxes which are then placed in an incubation room. The use of each incubation method was decided by those
in charge of conservation projects in response to local conditions. However, changing the location and incubation
method of a nest can cause result in modified incubation temperatures, affecting the sex ratio produced naturally in
addition to having an impact on the health of the hatchlings produced. During the olive ridley (Lepidochelys olivacea)
nesting season 2012 and 2013 (July — December) we monitored incubation temperature every hour in nests incubating
in Styrofoam boxes (El Naranjo, Nayarit) and beach nursery (Mayto and El Salado, and Careyeros Jalisco, Nayarit).
On hatching 10 neonates were selected al azar to partake in fitness tests. Each was weighed (g) and measured (SCL
and SCW). Fitness tests included righting ability and the time to run 3 meters. Our results highlight important
differences between incubation methods and the use of each on temperature and hatchling fitness.
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COMMUNITY-LED SEA TURTLE CONSERVATION IN COSTA RICA - LESSONS LEARNED FROM
EIGHT YEARS OF ECOTOURISM DEVELOPMENT IN DRAKE BAY, OSA PENINSULA

Robert James!, David Melero?, and Alejandra Monge*

! Fundacién Corcovado Lon Willing Ramsey Jr. Moravia, Los Colegios Norte, San José, Costa Rica. P.O. Box 191-
1007

2 Iniciativa Carey del Pacifico Oriental - Fauna y Flora Internacional (ICAPO-FFI). Reparto San Juan, Calle La
Esperanza. Casa N°578, Managua, Nicaragua. Apartado Postal 527

The non-profit Corcovado Foundation is committed to the conservation and sustainable development of the Osa
Peninsula, which is considered Costa Rica’s last wilderness frontier and one of the most biodiverse places on earth. It
is also the only remaining region along the Pacific coast where ‘eco-tourism’ is still the predominant tourism model,
yet it currently stands on the precipice of an inevitable expansion of the industry over the next decade which has the
potential to either gravely threaten or positively guarantee the integrity of the local natural heritage. In 2006 the
Corcovado Foundation began working with the community in Drake Bay to protect the sea turtles nesting on their
beach from poaching. The program aimed to create jobs, provide training and environmental education, and develop
the infrastructure for a locally-managed conservation and ecotourism program in the future. By pursuing a policy of
transparency, respect and engagement from the outset, the program succeeded in reversing the destructive trend of
poaching, saving 90% of the nests laid on the beaches and releasing over 65,000 hatchlings into the Pacific Ocean.
But, more importantly, the program succeeded in changing the attitude of an initially skeptical community toward the
unsustainable extraction of their natural resources. Eight years on, the fledgling local conservationist association,
ACOTPRO, is preparing to assume responsibility for the sea turtle project in 2014. Mission accomplished, it would
seem. But the road to this accomplishment was far from smooth, and the future of the association is far from certain.
Many unanticipated social and logistical obstacles threatened the survival of the initiative, related to the distribution
of income, the proliferation of negative perceptions, misunderstandings, miscommunication, conflicting interests and
visions of the associates, and the existence of deeply-rooted political and familial prejudices. Whilst the model of
community-led ecotourism development has been proven successful in Drake Bay, the dissemination of the lessons
learned from this endeavor will undoubtedly be of great value to those wishing to empowering similar poor
communities around the world.

TURTLES DIG THE DARK! COASTAL COMMUNITY BELIEFS ABOUT LIGHT-GLOW REDUCTION

Ruth L. Kamrowski, Renae Tobin, Stephen Sutton, and Mark Hamann

James Cook University, Townsville, Australia

Artificial lighting is recognised as a significant threat to the breeding success of marine turtles. Yet, artificial light at
night is an integral aspect of modern human society and globally light-use is increasing with population growth. As a
result managers face a substantial challenge: how can society’s need for artificial lighting be balanced against effective
marine turtle conservation measures? Determining public perceptions and beliefs about light mitigation measures for
turtle conservation is an essential first step towards developing effective and appropriate light pollution management
strategies. The Woongarra coast of Queensland is an important nesting area for loggerhead turtles, and has been the
site of an active light-glow reduction campaign since 2008. We investigate community engagement with light-glow
reduction after four years of campaign exposure, and evaluate the potential for using persuasive communication
techniques, based on community beliefs elicited using the Theory of Planned Behaviour (Ajzen, 1991), to increase
engagement. Despite high levels of cognitive and affective engagement, behavioural engagement with light-glow
reduction in this community is limited. Based on significant differences in beliefs held by campaign compliers and
non-compliers, we provide several recommendations that may be used to develop future campaign materials with
increased persuasion potential, as a means of improving behavioural engagement with light-reduction
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recommendations. As the significance of artificial light as a pollutant gains attention around the world, our study will
be of interest to anyone needing to manage public use of light at night.

POPULATION MONITORING OF LOGGERHEAD TURTLES FOR DALYAN BEACH IN 2013,
TURKEY: IT WAS REACHED THE HIGHEST NUMBER OF NESTS DURING THE PAST 25 YEARS

Yakup Kaska?!, Dogan Sozbilen?, Cisem Sezgin®, Serdar Dusen?, and Bekir Erdogan*

! Pamukkale University, Faculty of Arts and Sciences, Department of Biology, Denizli-Turkey

2 pamukkale University, Vocational School of Acipayam, Department of Herbal and Animal Breeding, Denizli-
Turkey

3 Pamukkale University, Sea Turtle Research Centre (DEKAMER), Denizli-Turkey

4 Turkish Ministry of Environment and Urbanization, General Directorate for protection of Natural Assets, Ankara,
Turkey

Dalyan beach is one of the most important and best protected nesting sites of Loggerhead turtles (Caretta caretta) in
Turkey. The minimum nest number occurred in 1994 nesting season with 86 nests and the maximum number of nests
was observed in 2013 nesting season with 522 nests. We recorded a total of 1339 emergences in 2013, of which 522
(38.98%) was resulted nests respectively. The nest density was calculated as 116 nests per kilometer. 25024 hatchling
emerged (74.48%) from 36306 eggs and 24589 hatchlings reached to sea in 2013 nesting season. The regular
monitoring of the beach started nearly 25 years ago and we know that the sexual maturity age is somewhere between
20-25 years. As a result of continuous protection efforts, the last 6 years (2008-2013 breeding seasons) the average
nests per year was calculated to be 238 nests. One of the possible explanations of these increases in nest numbers is
the continuous conservation activities run by the Turkish authorities and universities over the last 25 years. Dalyan
beach is closed to visitors at night and there are limitations to the beach usage for the public during the day. Dalyan
beach demonstrates a very good example of coexistence of turtles and tourists and suggested for other nesting beaches
to be applied.

USE OF SURROGATES FOR ESTIMATING TAKE UNDER THE ENDANGERED SPECIES ACT:
IMPLICATIONS FOR SEA TURTLES

Amanda J. Keledjian and Adam Pierce

Oceana, Washington, D.C.

Managing and mitigating the effects of human activities on threatened and endangered species is essential to their
recovery and survival. The Endangered Species Act requires formal consultation between federal agencies before
undertaking activities that may affect a listed species. These consultations are designed to ensure that the proposed
action is not likely to jeopardize the species’ continued existence, and results in a Biological Opinion that outlines the
effects of the action, baseline environmental information, and potential mitigation measures. Each Biological Opinion
includes an Incidental Take Statement (ITS) that authorizes the amount of allowable, anticipated take and serves to
‘trigger’ reinitiation of formal consultation should actual take exceed the anticipated amount. Court decisions and
legislative history prescribe that this amount should be expressed as a specific number, but that a surrogate may be
used if it is not possible to derive numeric estimates. However, the standard for when a surrogate can be used remains
a contentious subject. In 2013, the National Marine Fisheries Service and the U.S. Fish and Wildlife Service issued a
proposed regulation that would create overly broad standards for when it is permissible to use surrogate information
as a proxy for direct take. This proposed regulation would allow the Services to avoid providing numeric take estimates
if it is deemed too difficult or costly to do so, rather than because it is scientifically not possible. Additionally, it would
enable the use of surrogates that are “coextensive” with the scope of an action, which could lead to an unlimited
number of takes as long as they result from the action in question. This proposed regulation would apply to all

58



Proceedings of the 34" Annual Symposium on Sea Turtle Biology and Conservation

threatened and endangered species, without additional provisions or understanding about the impacts of these changes
to specific animal groups such as sea turtles. In this study, we show how both elements of the proposed regulation
potentially undermine existing protections and conservation measures dedicated to the recovery and survival of sea
turtle populations in the U.S. For example, most lethal take of sea turtles occurs from interactions with commercial
fisheries. Even when allowable take is outlined within ITSs, reinitiation is slow to occur and there are only a few
circumstances where the authorized number serves as a strict limit. The use of surrogate information to determine take
would allow further flexibility to estimate take based on proxies such as fishing effort without including coinciding
direct observations from observer data. This approach would not be conducive to managing cumulative impacts, as
there would be no numerical take estimates to aggregate across authorized projects. Additionally, we demonstrate how
unlimited takes could occur when using surrogate data coextensive with the scope of the action. We use these and
other examples to show that the use of surrogate information places sea turtles at risk in light of climatic changes and
rising anthropogenic activities in the marine environment, which undermines the purpose and intent of the Endangered
Species Act.

PROTECTING MARINE ECOSYSTEMS THOUGH DESIGNATION OF LOGGERHEAD SEA
TURTLES’ IN-WATER CRITICAL HABITAT UNDER THE U.S. ENDANGERED SPECIES ACT*

Catherine Kilduff!, Miyoko Sakashita’, and Jaclyn Lopez?

! Center for Biological Diversity, San Francisco, CA, USA
2 Center for Biological Diversity, St. Petersburg, FL, USA

A combination of scientific discovery about loggerhead sea turtle habitat and threats has increased demand for
management measures to preempt and mitigate harm to sea turtles. Recent scientific techniques — tracking sea turtle
movements, mapping nesting populations’ genes, and collecting environmental data remotely from tagged turtles —
have improved the understanding of the physical, biological and ecological ocean characteristics essential to
loggerhead sea turtle conservation. The results underscore the importance of loggerhead sea turtles’ marine habitat for
conservation and recovery. At the same time as detailed knowledge of in-water sea turtle habitat has developed,
awareness has grown about emerging threats to marine habitat such as marine debris and other pollution from land
and ship-based sources. We will briefly summarize current in-water protections for loggerhead sea turtles under U.S.
law and highlight upcoming changes likely to result from designation of critical habitat under the Endangered Species
Act. To protect and recover endangered loggerhead sea turtle populations in the Northwest Atlantic Ocean, federal
law requires the U.S. Fish and Wildlife Service and National Marine Fisheries Service to designate critical habitat on
nesting beaches and in waters of the Southeast United States, respectively. The Endangered Species Act defines critical
habitat as specific geographic areas essential for conservation and that may require special management and
protection. Critical habitat thus protects not only listed species, but also the ecosystems upon which they depend. In
2013, the National Marine Fisheries Service proposed to designate in-water critical habitat which it intends to finalize
in July 2014. The National Marine Fisheries Service’s proposal includes nearshore reproductive habitat (814.3 mi?),
migratory habitat (9,191 mi?), breeding habitat (4,498 mi?), and overwintering habitat (6,541 mi?). In addition, the
proposal solicited comments on whether to identify foraging habitat or two large areas of Sargassum habitat that
encompass U.S. waters south of 400 N. lat. in the Atlantic Ocean and Gulf of Mexico from the 10-m depth contour to
the outer boundary of the Exclusive Economic Zone (520,839 mi?). The additional and increasingly complex
information on loggerhead distribution, life history and genetics requires renewed efforts to protect loggerhead sea
turtles in their marine habitat. Much of the proposed marine critical habitat under the Endangered Species Act overlaps
with existing protections such as essential fish habitat identified under the Magnuson-Stevens Fishery Conservation
and Management Act and measures designed to reduce fishing’s impact on loggerhead sea turtles. Identification of
critical habitat provides an overarching framework by which to prioritize and address threats to loggerheads’ marine
habitat from federally permitted activities and coordinate the various protections already in place.
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GREEN TURTLE OF OGASAWARA, JAPAN -SEASON 1 THE BEGINNING

Satomi Kondo?, Yukari Morimoto?, Hiroyuki Suganuma?, and Koji Narushima!
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The Ogasawara Islands, 1,000 km south from Tokyo in the main island of Japan are some of the most significant
rookeries of green turtles (Chelonia mydas) in the world. The islands are also known for a long history of turtle harvest.
When whalers from the western countries and Hawaiian local people came to settle for establishing a whaling base in
1830, harvest of green turtles began. In 1876, the islands were included in the territory of Japanese government. The
Japanese Ministry of Agriculture and Commerce encouraged the harvesting of turtles for economic growth and it is
estimated that approximately 3,000 turtles were caught in the following few years, which lead to a drastic decline in
the turtle population. The harvesting of turtles was legally conducted under the control of the governor of the Tokyo
Metropolitan. The ‘Tokyo fisheries adjustment regulation’ was created by the Fisheries Agency in 1994 and the
number of turtles harvested is currently restricted to 135 turtles. The turtles were mostly consumed within the islands
and turtles have been a part of an important traditional culture among the islanders. On the other hand, harvest of
turtles’ eggs has been prohibited since the islands have belonged to Japanese territory for the purpose of maintaining
sustainable use of the turtle stock. Moreover, the Japanese Ministry of Agriculture and Commerce commenced
“Hatching and Releasing Project” in 1910 as the world’s first trial to recover the nearly depleted stock that had resulted
from the overharvesting. As the Ogasawara’s method, eggs were not transferred from the natural beaches for the
project but breeding turtl