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PREFACE

For the first time in its history, the International Symposium on Sea Turtle Biology and Conser-
vation migrated to a site outside of the United States. Thus the Eighteenth edition was hosted by the
Mazatlan Research Unit of the Instituto de Ciencias del Mar y Limnologia of the Mexican National
Autonomous University (UNAM) in Mazatlan, Sinaloa (Mexico) where it was held from 3-7, March,
1998.

Above all, our symposium is prominent for its dynamism and enthusiasm in bringing together
specialists from the world’s sea turtle populations. In an effort to extend this philosophy, and fully aware
of how fast the interest in sea turtles has grown, the organizers paid special attention to bring together
as many people as possible. With the tremendous efforts of the Travel Committee and coupled with a
special interest by the Latin American region’s devotees, we managed to get 653 participants from 43
countries. The number of presentations increased significantly too, reaching a total of 265 papers, rang-
ing from cutting-edge scientific reports based on highly sophisticated methods, to the experiences and
successes of community-based and environmental education programs.

A priority given by this symposium was the support and encouragement for the construction of
"bridges" across cultural and discipline barriers. We found success in achieving a multinational dialogue
among interest groups- scientists, resource managers, decision makers, ngo's, private industry. There
was a broad representation of the broad interests that stretch across these sectors, yet everyone was at
to listen and offer their own best contribution towards the central theme of the Symposium: the conser-
vation of sea turtles and the diversity of marine and coastal environments in which they develop through
their complicated and protracted life cycle. Our multidisciplinary approach is highly important at the
present, finding ourselves at a cross roads of significant initiatives in the international arena of environ-
mental law, where the conservation of sea turtles has a key role to play.

Many, many people worked hard over the previous 12 months, to make the symposium a suc-
cess. Our sincerest thanks to all of them:

Program committeeLaura Sarti (chair), Ana Barragan, Rod Mast, Heather Kalb, Jim Spotilla, Richard
Reina, Sheryan Epperly, Anna Bass, Steve Morreale, Milani Chaloupka, Robert Van Dam, Lew Ehrhatrt,
J. Nichols, David Godfrey, Larry Herbst, René Marquez, Jack Musick, Peter Dutton, Patricia Huerta,
Arturo Juarez, Debora Garcia, Carlos Suarez, German Ramirez, Raquel Brisefio, AlbertBédiseu;
tration and SecretaryJane Provancha (chair), Lupita Polanodgrmatics German Ramirez, Carlos
SuarezCover art Blas NayarDesigns German Ramirez, Raquel Brisefio, Alberto Abreu. Auction:
Rod Mast;Workshops and special meetin§&lina HeppellStudent prizesAnders RhodinResolu-

tions committeeJuan Carlos Cantpcal organizing committe®aquel Brisefio, Jane AbreRpsters

Daniel Rios and Jeffrey Semminadffavel committeeKaren Eckert (chair), Marydele Donnelly, Brendan
Godley, Annette Broderick, Jack FraziStudent travelFrancisco Silva and J. NicholMgndors Tom
McFarland and J. Nichol$/olunteer coordinationRichard Byles|atin American ReuniorAngeles

Cruz MorelosNominations committe€&kandall Arauz, Colleen Coogan, Laura Sarti, Donna Shaver,
Frank Paladino. Once again, Ed Drane worked his usual magic with the Treasury of the Symposium

Significant financial contributions were generously provided by government agencies.
SEMARNAP (Mexico’s Ministry of Environment, Natural Resources and Fisheries) through its central
office, the Mazatlan Regional Fisheries Research Center (CRIP-Mazatlan) and the National Center for
Education and Capacity Building for Sustainable Development (CECADESU) contributed to the logis-
tics and covered the costs of auditoria and audiovisual equipment for the Symposium, teachers and their
hotels for the Community Development and Environmental Education workshop in the 5th Latin American



Sea Turtle Specialists; DIF (Dept of Family Affairs) provided free accomodation and food for the more
than 100 participants in the Latin American Reunion. In this Reunion, the British Council-Mexico spon-
sored the workshop on the Project Cycle. The National Chamber of the Fisheries Industry (CANAINPES)
kindly sponsored the Symposium’s coffee breaks. Personnel from the local Navy (Octave Zona Naval)
provided invaluable aid in transport and logistics. The Scientific Coordination Office from UNAM (CIC-
UNAM) and the Latin American Biology Network (RELAB) also provided funding. Our most sincere
recognition to all of them

In the name of this Symposium’s compilers, | would like to also express our gratitude to Wayne
Witzell, Technical Editor for his guidance and insights and to Jack Frazier for his help in translating and
correcting the English of contributions from some non-native English speakers. Many thanks to Angel
Fiscal and Tere Martin who helped with the typing in the last, last corrections and editions for these
Proceedings.

To all, from around the world, who generously helped make the 18th Symposium a huge suc-
cess, shared their experiences and listened to ours, our deepest gratitude!

F. Alberto Abreu-Grobois
Eighteenth International Sea Turtle Symposium President
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COMPARATIVE STUDIES OF RETINAL DESIGN AMONG SEA TURTLES:
HISTOLOGICAL AND BEHAVIORAL CORRELATES OF THE VISUAL STREAK

Lisa DeCarlo, Michael Salmon, and Jeanette Wyneken
Department of Biological Sciences, Florida Atlantic Univ, Boca Raton Fl 33431, U.S.A. LDeCarlo19@AOL.com

Sea turtles use vision in a number of important corfeoral reef fishes, fresh-water turtles, some birds and mam-
texts such as habitatat selection, avoiding predators, amdls) living in visual worlds dominated by unobstructed
orienting toward food or mates (Granda and Maxwell, 1978)orizons (i.e., desert, open grassland, the water's surface,
However, our understanding of relationships between eged a flat ocean bottom). These have in common that the
anatomy and marine turtle ecology is rudimentary. In thi:ajority of important visual stimuli (such as predators, prey,
study, we determine (i) if the retinal (ganglion) cell distrior mates) appear on a horizon (Hughes 1977). Among the
bution differs among three marine turtles (Caretta carett@arine turtles, we hypothesize the following relationships
Chelonia mydas, and Dermochelys coriacea), (ii) whethbetween ganglion cell concentration and ecology. The green
species possess behavioral reflexes consistent with one stugtie may possess the best developed visual streak because
retinal specialization (a "visual streak"), and (iii) whetheit feeds in relatively shallow, clear, and brightly illuminated
the results can be related to the ecology of each speciestropical waters with an open horizon (i.e., sea grass "mead-

Retinas were obtained from fresh, natural-mortalitpws"). The streak might be less developed among logger-
specimens (usually, hatchlings that died in the nest)eads that feed at greater depths in cloudy, temperate wa-
Isodensity contour maps of ganglion cells were constructésts. Because leatherbacks feed at low light intensities (of-
from cell counts made from whole-mounted retinas, usintgn at night) and a great depths, a visual streak is probably
Nomarski Differential Interference phase contrast microsf minimal importance. But their circular fovea might en-
copy. able diving turtles to detect jellyfish that are present in the

All species possessed a visual streak: a horizontal baoder and anterior visual field.
of higher ganglion cell density across the retinal meridian.

Such areas are considered regions where visual acuity-ISERATURE CITED

improtve(;l._ Sttrr]eak dev?lotpl)mlent \;‘?“?ﬁl 'T h;)hrlz%ntall eXtZ'aranda, A. M., and Maxwell, J. H. 1978. The behavior of
Egrea g_stln_ ti g:een ur: e’d easdlr_1 el ?.a er”ac ’ ant N turtles in the sea, in freshwater, and on land. In pp 237-
ermediate in the loggerhead), and in relative cell concentra- 280, "The Behavior of Fish and other Aquatic

tion (highest in the green turtle, lowest in the leatherback, . " :
and intermediate in the loggerhead). Leatherbacks uniquely Organisms, (D. |. Mostofsky, ED). Academic Press,

I:)osstezset():l a s?r::on? reglondof c?hncentratef(ihgangil_lon (':I' Iﬁghes, A. 1977. The topography of vision in mammals of
ocated above Ie S reatl_an |n"f € re"ar otthe retina. This contrasting lifestyle: comparative optics and retinal
region was circular in outline (a *fovea’). organization. In VII/5, pp. 613-756Handbook of

Gtreen t;:rtle a?r? lokggetrtks]ez_idhha:;:hlmgshshqwe(tj ::om- Sensory Physiology: the Visual System in Vertebrates",
pensatory reflexes that kept their head (eye) horizontal over (F. Crescitelli, ED.) Springer-Verlag, Berlin.

_Eli_r\]N'de range of ]E)odyhposmftl)ns .(+ 300 .frf[)mtthe.tﬁ(:rr]'zqmal??eterson, E. H., Ulinski, P.S. 1979. Quantitative studies of
€ presence of such a refiexis consistent wi € IMPOr etinal ganglion cells in a turtle, Pseudemys scripta
tance of a visual streak in perception (Hughes, 1977). No
: elegansJ. Comp. Neurl86, 17-42.
such reflex was shown by leatherback hatchlings.
A prominent visual streak is found among vertebrates

THE FLUID DYNAMIC PROCESSES REGULATING ARTERIAL BLOOD FLOW IN SEA
TURTLES

Luis Gallegd, Claudia Mendozd, and Francisco de Asis Silva

1Zoology Laboratory, Department of Animal Biology, The Balearic Island University, 07071 Mallorca, Spain
dbalgcO@ps.uib.es

2Centro de Ecologia Costera, Sn. Patricio Melaque, Universidad de Guadalajara, México

Based on the dissection of the heart and the primagyiperficial and deep immersions, and terrestrial movements
blood vessels from various specimensCafretta caretta for nesting activities.
and Lepidochelys olivaceave describe two anatomical The first of these structures, to which we give the term
structures that allow these animals to regulate their bloogshongy tissue with a tape terminus” has not been described
flow in distinct situations of their vital activities such aspreviously in any of the literature. This structure can be
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found within the heart and the great vessels, yet is absentin The second structure, which we have named smooth-
the carotids; and permits the maintenance of a slow ahdrder diaphragm, is previously described by Sapsford
constant bloodflow throughout the body even when the he#ét978); although we have added some descriptive informa-
is slowly beating. In contrast, with this structure lacking ition. We have also discussed the functional role of this struc-
the carotid vessels, bloodflow is fast and constant, so thate, from a point of view strictly focusing on the effects on
the encephalous receives a greater portion of oxygen in ghg fluid dynamics.

situation.

REPRODUCTIVE PROBLEMS IN CAPTIVE AND WILD SEA TURTLES

David Wm. Owens
Department of Biology, Texas A&M University, College Station, TX 77843-3258, U.S.A.

ConS|derat_)Ie progress has been real!zed in the pﬂ%\t the mating system of sea turtles requires an excess of
guarter century in developing an understanding of the phy:

|- .
. o ) F&productively competent males and that male-male compe-
ology and behavior of reproduction in marine turtles. De- P y P P

<pite some pobulations being heavily explioited. and mol ion is essential for maximal fertility. If global warming
P pop 9 y exp ! g ntinues, it is proposed that several resulting and interre-

being considered endangered, fertility is high (90% or highqr

: . ) ted problems may become more evident in the next cen-
in most natural populations and the sex ratios of offspri P y

fall within what we call the 2/3rds rule. In addition, natur ry. These problems_are Sex ratlos_skewed towards female,
ss of male producing higher latitude (cooler) nesting

intersex individuals have been rarely observed in the wild, . ! g
Dbeaches, inadequate numbers of wild male breeders and in-

Recently however there have been reports of low fertility in . L L
creased infertile intersex individuals. In a worst case sce-

clutches and some strongly skewed population sex ratios have. . . .
been noted. As Spotila and Gibbons have independen(’i\ano’ this Reproductive Dysfunction Syndrome (RDS), now

. . gmmon in captive animals, could result in the eventual ex-
suggested for chelonians, with temperature dependent $8Xtion of all sea turtles

determination, we have the potential for strongly skewed sex
ratios, particularly if global warming proceeds as predicted
to an increase of several degrees in the next few decades. In
contrast to the wild, captive studies at Cayman Turtle Farm
and elsewhere over the past 25 years have shown very low
fertility with a maximum in the 20% range in the best indi-
viduals. This is despite record high fecundity (egg produc-
tion) and surprisingly early maturation ages. It is theorized

DEVELOPMENT AND EVALUATION OF A SEXING TECHNIQUE FOR HATCHLING SEA
TURTLES

Thane Wibbels and Robert LeBoeuf
Department of Biology, Department of Physiology and Biophysics University of Alabama at Birmingham
biof009@uabdpo.dpo.uab.edu

A variety of past studies have shown that sea turtlegcently developed an assay for MIH in turtles.
possess temperature- dependent sex determination. As such, To generate this assay, we cloned a full length cDNA
the resulting sex ratios are of conservational, evolutionafyr turtle MIH. The turtle MIH clone was then inserted in
and ecological interest. Unfortunately, sexing hatchlingn expression vector system to produce turtle MIH protein.
turtles is not a simple task. The purpose of the current stuglljis protein was then used to identify MIH antisera.
was to develop a sexing technique based on the presence of The antisera and MIH protein were used to develop
a sex-specific hormone, mullerian inhibiting hormonen ELISA assay for turtle MIH. We are now utilizing hun-
(MIH). In vertebrates, both male and female embryos déreds of blood samples collected over the past two years to
velop mullerian ducts which form the oviducts in femalesyalidate this system for sexing hatchlings.

Male vertebrates produce MIH and this hormone
stimulates the degeneration of the mullerian ducts. We have
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SEA TURTLE LOCOMOTION

Jeanette Wyneken
Department of Biological Sciences, Florida Atlantic University, 777 Glades Road, Boca Raton, FL U.S.A. 33431 0991
jwyneken@fau.edu

Sea turtles are magnificent swimming machines thauring migration (Massare, 1994).
possess design features which allow them to exploit, spa- Pelagic stage cheloniids (post-hatchlings and some
tially, the marine environment. They possess characterjgveniles) frequently utilize dog-paddling and rear flip-
tics that make them unique among turtles such as flippefsr kicking. These gaits are used at the surface and differ
streamlining, and fore limb propulsion. While there ar¢undamentally from powerstroking in how thrust in gen-
many aspects to the study of chelonian locomotion, muehated. Drag forces are used in these paddling gaits. Thrust
of my focus is upon the flippers and their use because thgyproduced during retraction of the limbs and protrac-
define sea turtles structurally and ecologically. tion acts as a recovery stroke.

Structures such as flippers have an evolutionary his-  Locomotor activity patterns change during ontog-
tory that constrains design options. The flipper is built oBny and correspond with migratory and ecological shifts.
the basic design of a foot that itself had an earlier functiarypically cheloniids change their swimming behavior and
in a particular context (as a typical tetrapod leg). In sdsbitats several times in their lives. Dermochelids, which
turtles the foot has been transformed into a flipper that ¢hange little in ecology during ontogeny, appear to show
sandwiched between two shells. The resulting structure thigdde if any change in their aquatic locomotor patterns
interacts with the environment is a compromise of desighVyneken, 1996).
requirements, remodeling possibilities, and conflicting func-  The flipper design is a very successful one for highly
tions. migratory animals because it allows the use of fore flip-

The flipper as a locomotor adaptation is a highly suger propulsion (Massare, 1994). It is because of flippers
cessful design that has arisen, independently, in several st sea turtles were able exploit many oceanic niches.
ondarily aquatic vertebrates. Flipper internal design differshe highly efficient powerstroke which combines both
among secondarily aquatic vertebrates but it is similar withiift- and drag-based thrust, enables efficient migration.
marine turtles. All species have semirigid fore flippers withet in spite of the success and importance of the flipper,
hypertrophied, flattened, and elongated phalanges. its design is not ideal. Pure lift-based thrusting might ar-

All marine turtles begin life as terrestrial animalsguably be even more efficient but is not possible with the
become aquatic specialists, then again become terrestriali@® operating from inside the rib cage. Also, flippers
nesting adults. The terrestrial locomotion of sea turtles ée constrained in design and function by the require-
modified by their body and limb morphology. There are twenents of nesting and crawling on land. Nevertheless, flip-
different crawling gaits used by sea turtles on land: altgsers enable efficient locomotion in water, opening a va-
nate limb crawling and crutching (Wyneken, 1996). Alterriety of niches for sea turtle adaptive radiation. Flippers
nate limb crawling is used by hatchlings cheloniids and adiiave enabled efficient swimming and have opened the
Caretta Eretmochelys, Lepidochelyand sometimes door for these animals to display complex life histories
Natator. Itis a gait in which diagonally opposite limbs movewith wide-ranging dispersal stages that exploit spatially
together and superficially resembles a primitive tetrapadisjunct feeding areas and breeding areas.
crawling pattern (but in the absence of axial bending).

Crutching is a gait in which the fore and hind limbg. ITERATURE CITED
move together. It's a gait used by hatchling and ad
Dermochelysadult Chelonia,and sometime&atator.
Crutching is unlike the primitive tetrapod locomotor form
and as such it represents a novel motor pattern. Crutching
pr_ob_ably IS an example of another Io_comotor eXpe.nmeMassare J. A. 1994, Swimming capabilities of Mesozoic
within the marine turtles, and can neither be described as

better or worse than crawling by the use of alternate limbs nM“ei:hnaeniézaatollllii: s?oI:)eVI(e):‘NAnIi)na;al 183\’/\imlr:11fh
(Wyneken, 1996). ysiology g

Maddock, Q. Bone, and J. M. V. Rayner. (Eds).

l‘%yneken J. 1996. Sea Turtle Locomotion: Mechanisms,
Behavior, and Energetics. pp. 165-198. The
Biology of Sea Turtled. L. Lutz and J. A. Musick,
(Eds). CRC Press, Boca Raton, Florida.

Once in the water, the flippers serve as wings and oars.
The principal gait used by hatchlings during their offshore
migration, as well as by sublittoral juveniles and subadults,
is the powerstroke. It is a very efficient mode of swimming
that derives thrusts during both protraction (from lift) and
retraction (from drag forces) of the limb. As such, it is ideal
for prolonged swimming journeys, such as those undertaken
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MANAGEMENT, CONSERVATION, AND SUSTAINED USE OF OLIVE RIDLEY SEA
TURTLE EGGS (LEPIDOCHELYS OLIVACEA) IN THE OSTIONAL WILDLIFE REFUGE,
COSTA RICA: AN 11 YEAR REVIEW

Jorge Ballesterd, Randall M. Arauz?, and Raul Rojas

tAsociacion de Desarrollo Integral de Ostional, Santa Cruz, Guanacaste. rarauz@cariari.ucr.ac.cr

2Earth Island Institute, Sea Turtle Restoration Project, Costa Rica Office, Apdo 1203-1100 Tibas, San José, Costa Rica.
SEstacion Bioldgica Las Cruces, San Vito. Organization for Tropical Studies, Costa Rica.

INTRODUCTION ing population. This review was submitted to the authorities
One of the most outstanding events in nature is it INCOPESCA and the Ministry of the Environment in De-

massive nesting of olive ridley sea turtles in the Ostion§gmber of 1997.

Wildlife Refuge, where tens of thousands, and even hundreds

of thousands of nesting females, congregate and nest iRGSULTS

massive and synchronous fashion, known as the “arribada”. Because existing data is fragmented, we decided to
The community of Ostional is allowed to harvest a certaigtudy the total number of females that nested during the dry
portion of the sea turtle eggs under a Management Plan gpason arribadas (January to May), the rainy season arribadas

proved by the competent authorities. This Management Pl@gune to December) and yearly total, separately (Figure 1).
was designed and based upon the best scientific evidence

available at the time (Corneliesal.,1992), which suggested

that the harvesting of a certain portion of eggs would nc Wanvay
impact hatching success rates nor net neonate productic 209 Oyunpec| ]
while it does improve the economic situation of the commu 10000001 OTotal

nity of Ostional, a strong incentive to the responsible mar 8000001
agement of the resource. The project is also considerec soooo0o]
contribution to the struggle against the illegal harvest of se !
turtles eggs from other beaches and that are sold in tl
cantinas of the Capital. The social economic success of tt

project is a well accepted fact by the local community, th o 1988 1989 1990 199: 1092 1993 1994 1996 1997
authorities and sea turtle conservationist community in geni-

eral. Infact, this unique project is considered a world mOdqilf re 1. Total number of olive ridley sea turtle nests laid from January

h . u
?-nd Curren_ﬂy our ne|ghbors from N_lcaragua and Panama "?B%/lay, June to December, and yearly total, in the Ostional Wildlife
interested in carrying out community exchange programs Refuge, Costa Rica

order to foster and implement similar programs.

However, after 11 years of controlled harvest, a gen- |t becomes obvious that the dimensions of the arribada
eral concern exists among local authorities and the internge quite greater during the rainy season than during the dry.
tional scientific community regarding the biological impli-Also, as may be observed from the yearly total counts, fluc-
cations of this legal egg harvest and the impact on the nesfations occur from one year to the next, even by a factor of
ing population, especially considering the lack of technicalx. In an effort to determine if the population in Ostional
reports and scientific publications since the legal harvest wass a tendency to increase or decrease, we applied a linear
approved in 1987. Itis generally accepted that the harveste§ression to the yearly totals, resulting in the following equa-
olive ridley sea turtle eggs is permissible if the adult populgon:
tion is stable and enough eggs are protected to ensure a Y = -40467.833(X) + 0.813455*20
healthy production of hatchlings (Heppel, 1997; Pritchard, estimated standard error = 351692.961
1997). However, and after 11 years of records, we stilldon't  The slope is negative, however, the correlation coeffi-
have records to definitely determine if the adult populatiogient £ = 0.095 indicates that the variations in the data are
is stable or not, nor if current harvest rates impact healtityo great, and thus we cannot affirm that the population is

200000

neonate production. decreasing (p = 0.499, t = 0.729, gl = 6).
According to an ANOVA analysis, F-ratio =0.522, p =
METHODOLOGY 0.502, gl = 5, because of which it is also concluded that there

The present document is the first attempt to compiié no regression relation between time and the number of
existing data regarding the size and frequency of the arribad@Sting turtles. o _
hatching success, the percentage of egg extraction carried 1able 1 is a compilation of data regarding the yearly
out by the Ostional Development Association since 19gfumber of nests laid, of arribadas, and the estimated extrac-
and determine if the harvest of eggs has impacted the ndi§D rates. In general, arribadas occur on a monthly basis.
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Table 1. Olive ridley sea turtle nests laid per 4 of ]

year, # of arribadas, average standard January - May | # of nests arribadas Average harvest SD Max Min

deviation, and maximun and minimun harvest 1990 31704 5 36% 252 | 392 | 321

of turtle eggs, during the dry season (January 1991 20798 3 28.16 6.7 37 205

to May) and rainy season (June to December) 1992 180637 5 16.92 137 18.4 14.9

arribadas, in the Ostional Wildlife Refuge, 1993 180562 2 10.65 28 188 51

1994 224498 4 6.7 3.8 11.25 |no data
However, during the dry season, it is not yin- 199 65348 4 20.59 8.92 | 339 | 11.01
common for the turtles to skip an arribad ﬂle_?j;mber 72 2 3.8 214 | 309 | 32
even tWO or thl‘ee On the Other hand, dum”g 1988 428368 6 14.78 12.36 315 1.8
the rainy season, when nesting turtles ard far 1989 555892 8 no data no data o data fo data
more abundant, up to two arribadas may ogcur 1990 367028 9 8 137 | 386 | 69
per month. Extraction rates also vary gregtly, ig;’; 1;3;2:“5’ 173 Z: 28'191 i i'g
depending on the size of the arribada. Duffing— g, 571092 5 81l 304 | 129 | 63
the dry season arribadas the percentage of €X- 1996 232318 5 20.9 121 | 394 | 6.08
traction ranges from 6.7% to 38.6%, whergas 1997 504661 10 12.72 13.85 | 37 3.8
during the rainy season arribadas extraction ) ) )
ranges from 5.4% to 20% hatching success studies are necessary to determine
hatchling production, a requirement to justify the harvest of

CONCLUSION AND DISCUSSSION eggs. In any case, the hatching success rates determined by

Arauz (1993) are comparable to the hatching success rates

The Ostional nesting population of olive ridley segetermined earlier to justify the creation of the Management
turtles varies within normal parameters, and there is no stz eleven years ago.

tistical evidence to suggest that the number of nesting adults Finally, just as Corneliust al. (1992) suggested, in

is increasing or decreasing. In other words, we could sgyyer to implement a project of rational use of sea turtle eggs,
that current egg harvest levels do not negatively impagficient interinstitutional coordination among the adminis-
hatchling production. However, certain flaws have been dgyiive and operative entities of the Ostional Wildlife Ref-
tected in the counting methodology which tend to underegge must exist. Unfortunately, this goal has not been achieved,

timate the nesting population, because of which the dajgq s determined to be the greatest threat to the current pro-
presented here is not absolutely reliable. ram.

For instance, in order to count turtles during an arribada
we have used the Cornelius Robinson Formula of 198Rc KNOWLEDGEMENTS
Counts are carried out every two hours in three quadrants )
along the 880 meters of the main nesting beach. This formula e must thank Todd Steiner, of the Sea Turtle Restora-
works fine as long as the turtles nest within these 880 metdf@n Project of Earth Island Institute, and Dr. Peter Pritchard
However, sometimes the focal point of the arribada may shtt the Chelonia Institute, whose support have made this
a couple hundred meters, either to the north or to the solRFPIECt possible. Furthermore, a very special thanks to the
in spite of which the counts are still done in only the 8o§°Mmunity of Ostional and their Communal Development
meters where the turtles are supposed to nest, causing’§gociation.
obvious underestimation.

Furthermore, the Ostional Wildlife Refuge includes mork! TERATURE CITED
than 8 kilometers of available nesting habitat, and sometimagauz, M. 1993Tasa de éxito de eclosién en nidos marcados
the focal point of the arribada may shift north or south up to  de Lepidochelys olivacea en Playa Ostional, Costa Rica.
3 or 4 kilometers. For instance, in November of 1997 the turtles Tesis de Maestria en Vida Silvestre. Universidad
nested as far south as the mouth of the Nosara River. In Nacional, Costa Rica. 80 pp.
other occasions, the focal point of the arribada is known @ornelius, S.E., M.A. Alvarado, J.C. Castro, M. Mata, and
have shifted to the north, in a locality called El Rayo. This D.C. Robinson. 1992. Management of olive ridley sea
behavior has been recorded since 1989, and when this oc- turtles (Lepidochelys olivacdaat Playas Nancite and
curs, the turtles simply have not been counted. As a result, Ostional, Costa Rica. Pages 111a: J.G. Robinson,
certain years (such as 1997), do not have one or even two and K.H. Redford. (Eds)Neotropical wildlife
arribadas included in the total yearly count. Thus, it is nec- conservation and useJniversity of Chicago Press.
essary to improve the counting methodology in order to ef- Chicago, Il
fectively estimate the nesting population when the focal poipfeppel, S.S. 1997. Sobre la importancia de los huevos.
of the arribada shifts. Noticiero Tougas Marinag’6: 5-7.

Except for one hatching success study performed Iptitchard, P.C. 1997. Una nueva interpretacion de las
Marta Arauz of the National University of Costa Rica (UNA)  tendencias poblacionales de las tortugas golfinas y loras

in 1992, no studies of this type have been carried out in en MéxicoNoticiero de Tortugas Marinag6: 12-14.
Ostional since the project was officially initiated in 1987. Yearly
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CONSERVATION AND MANAGEMENT OF SEA TURTLES IN MEXICO

Pablo Arenas Fuentes, Laura Sarti, and Pedro Ulloa
Direccion General de Investigacion, Evaluacion y Manejo de los Recursos Pesqueros. Instituto Nacional de la Pesca,
Pitagoras 1320. Col. Sta. Cruz Atoyac, México D.F. 03310

Mexico is committed to the conservation of the seHon status, migration and remigration patterns, reproductive
turtles, since seven out of eight sea turtle species canlielogy and ecology, effects of environment on incubation
found in its oceans. For the conservation of these speci@gd sex determination, nesting behavior.
the Mexican Federal Government has acted in several ways.

Among these, the development and reinforcement of protek= Legal aspects:

tion activities, research of diverse aspects of their biology ~Various should be mentioned: a) Laws have been imple-
and ecology, which allow better management of the populgented concerning management and rational use. A legal
tions, training in protection techniques of field technicianfishery of olive ridleys existed until 1990. It was regulated by
and researchers from different agencies, research on fishif@pture quotas exclusively for fishermen cooperatives, which
gears and turtle excluder devices, and law enforcemdRgt some requirements as minimum size of capture, sex ratio,
around management. areas and seasons of capture and establishment of bans. In

Both coasts present nesting and foraging areas impd|990 a total a permanent ban was established. Currently the
tant due to the abundance and high density of the popugxploitation of sea turtles in Mexico is forbidden. Also, the
tions. These areas are also considered important worldwiglge of turtle excluder devices on shrimp trawlers is manda-
Among those areas are the Tamaulipas beaches, wheret€fg in both coasts; b) Signature of international agreements
kemp's ridley has its only nesting site in the world and thas the Interamerican Convention for Protection and Conser-
beaches of Oaxaca, where hundreds of thousands of oladion of Sea Turtles. The goal of this convention is to pro-
ridleys nest in “arribadas”. Along the Pacific coast we hav@ote the protection, conservation and recovery of sea turtle
important nesting areas for leatherbacks. Other beache@pulations and the habitats on which they depend, based
Campeche, Yucatan and Quintana Roo states have impon-the best available scientific evidence and recognizing the
tant nesting areas for hawksbill, green and loggerhead turti@gvironmental, socioeconomic and cultural characteristics
Finally we can find foraging areas along the coast for spef the parties. Mexico signs the convention and adopts the
cies as the loggerhead and others. commitments, strengthening the scientific research and con-

servation of sea turtles, noting the possibility for future ex-
CONSERVATION AND MANAGEMENT ACTIVITIES ploitation.
1.-Protection of clutches, females and hatchlings in nest-" Me>§|co promoted an e_ffect|ve mstrumen_t for the proj
ing beaches. tection ar_1d conservation of sea turtles in the Ameri-

A number of field stations were established in key can Continent.
beaches for all the sea turtle species. The activities in thee  Rights and obligations are acknowledged in relation
stations are: a) Relocation of clutches to protected areas; b)  to the conservation and management of the living
Tagging and collection of biological data from nesting fe- marine resources.
males; ¢) Nesting surveys; d) Evaluation of hatchling suc-
cess; e) Recruitment of hatchlings to the wild population 5.- Involvement of the local communities in the protection

Currently, more than 110 field stations for protectiof@ctivities.
activities exist in Mexico, and cover around 815 Km of coast  It's impossible to think of a conservation program with-

in both shores. out considering the socioeconomic conditions of the com-
munities adjacent to the nesting beaches. Therefore, educa-
2.- Training of field technicians. tion programs have been established in some areas, as well

The technicians are constantly trained in protectiods employment of local people for protection of eggs and
activities: a) Training courses on field methods for protedatchlings.
tion; b) Courses for updating of different items on sea turtle
biology; c) Planning and development of workshops for stakfONSERVATION RESULTS

through Instituto Nacional de la Pesca, and more recently
3.- Research. Instituto Nacional de Ecologia, has carried out conservation

Several research projects are focused on: a) biolo,gy;md protection activities in 23 major nesting beaches, and
sea turtles; b) incidental capture/fishing gears and TED'S gypervised the protection activities developed for other in-

efficiency stitutions. The results show recovery signs in some sea turtle

] ] ] populations. One of the best examples is the Kemp’s ridley
Some of the main subjects are: Evaluation of populgg epidochelys kempipopulation. A sustained increase on
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Figure 1. Kemp’s ridley, Lepidochelys kempii, nests in Tamaulipas ) . L L .
beaches Figure 5. Decline in leatherback nesting in Mexiquillo, Michoacan

900 — the number of nests has been reflected for the last five nest-
800 | ing seasons. This is the result of all conservation activities
, like protection of clutches and use of TED’s, among others.
- Other important case is the olive ridléyepidochelys
T 50t olivaceg population. Their main nesting beach is “La
r Escobilla” in Oaxaca State. Since the total and permanent
I ban in 1990, the number of nestings per season in this beach
I has increased from 150,000 to 835,000 during the last nesting
| season 1996. It is considered as a recovered population.
The number of green turtl€felonia mydasnestings
ear in Yucatan Peninsula has increased since 1979 with a peak of
800 nests in the 1995 nesting season. The hawksbill turtle
Figure 2. Olive ridley nests in La Escobilla, Oaxaca (Eretmochelys imbricajashows signs of recovery. The num-
ber of nests increased from 689 in 1992 to 2,590 in 1996 in

%00 S m— Yucatan Peninsula.

80 1 —=- Campeche For the leatherback sea turti2efmochelys coriacga

700 4 ‘ in spite of the conservation efforts, the total nestings and

600 | the number of females show a drastic decline. Possible major
causes for this dramatic fall in nestings include the heavy
egg poaching before the protection activities were imple-

mented and the bycatch in the swordfish fishery in different

areas of the Pacific Ocean. The Mexican Government, wor-
ried by this situation, has improved and reinforced the pro-
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Given the importance of Mexico as a sea turtle country,

Figure 3. Green turtle nests in the Yucatan peninsula . . . .
9 P the main commitment is to accomplish the recovery of the

00 arvy— most depleted sea turtle populations, and maintain in good
—+—Campeche | conditions those that show signs of recovery at present.
2500 | For this, the priority activities are:
oo | . To continue the protection of sea turtle eggs in key
" beaches.
; 1500 | . To strengthen environmental education mainly in ar-
= oo L eas adjacent to nesting beaches with high nesting
density.
500 + : . To prevent urban growth in areas surrounding major
NSRSt s e SN St rookeries.
FPPPP PP I LS P PP F ST ES Assgssment and regulation of sea tqrtle bycatch
Veor . To increase research on the pelagic stages of sea
turtles.

Figure 4. Hawksbill turtle nests in the Yucatan peninsula
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MANAGEMENT PROGRAM AND TRADITIONAL CATCH PROCEDURES IN WILD

Elvira Adelaida Carillo Cardenas
Centro de Investigaciones pesqueras, 5ta ave y 248, Santa Fé, C. de la Habana, Cuba
cubacip@ceniai.inf.cu

The hawksbill turtle management program is compose@pture plan, wich take into consideration the different oce-
of a group of scientific and technical and organizing actioremic conditions, fishing traditions in both zones and the an-
whichwarrantee the sustainable use of this source. This mapal abundance fluctuations. The management program in-
agement is done in two main ways. Wild catch and ranchimtudes from the proccesing of the capture until packing of
program. Wild catch give definitive data about the thrend difie shell and meat distribution. To obtain such information
the population and allow the to quantify the real impact ahonitoring program has been carried out wich collect the
the captures. Hawksbill turtle is in permanent close seasiofiormation of the size structure, ege and sex of captured
in in all the Cuban Shelf, with the exception of two sites giopulation in the landing poits, and also collect information
traditional catch: in Crocodile Town and Nuevitas. on nesting magnitude (tath is, to determine the number of

The mamagement program state that total traditionaésting females, the number of nest and the size of the nest-
catch do not exceed 500 individuals Bfetmochelys ing females, among others), in a way thatwith all this infor-
imbricatain a year during nine month of the open seasomation we can know how the population react on the decre-
Within this limit, both captures sites operate according toraent of the capture.

THE STATUS OF SEA TURTLES AND REGIONAL COORDINATION ALONG AFRICA'S
ATLANTIC LITTORAL

Jacques Fretey
Fédération francaise des Sociétés de Sciences naturelles, Muséum national d'Histoire naturel, 57 rue Cuvier, 75231 Paris
cedex 05, France. fretey@ccr.jussieu.fr

Scattered publications and reports lead us to think mit the Western Atlantic have been spotted several times in
gratory corridors, feeding areas and excellent nesting sitée East. It would be absurd to closely monitor breeding
for a least 5 species of sea turtles exist all along the enty®ups on one side of the ocean while remaining unaware of
Atlantic front of Africa. Leatherback nesting beaches imhat's happening on the other, including massacres.
Gabon, for example, are probably second only to those in A document drawn up with the Convention of Migra-
French Guiana. There appear to be remarkable sites for @ Species (CMS) surveys our current knowledge of sea
ive Ridley (of which only small numbers still nest at theiturtles in West Africa. The IUCN's French Committee and
former sites in Surinam and French Guiana) in the Bijagdise CMS are sitting up the bases for Regional Coordination
Archipelago (Paris and Agardy, 1993). An interesting nestf sea turtles from Morocco to Namibia, along the lines of
ing zone for Green Turtles exists on the island of Bioko WIDECAST in the Caribbean. A first workshop was held in
Equatorial Guinea (Castroviego al, 1994). The list goes Gabon with representatives from 5 of the countries of the
on. Gulf of Guinea. Further workshops are being planned for

Turtles Caretta carettaDermochelys coriacddagged other subregions.

INE'S PROGRAM FOR SEA TURTLE CONSERVATION AND COASTAL
DEVELOPMENT

Cristina Garcia
Instituto Nacional de Ecologia, SEMARNAP. México. jjperez@chajul.ine.gob.mx

The Conservation of Sea Turtles Program of the N&®BJECTIVES
tional Institute of Ecology has carried out actions of protec-
tion, the effort has not been enough, because the local popY-.
lation has not covered their basic requirements.

The legal frame of protection and conservation of thg
natural resources have been reinforced and the current po[i
tics in matter of wildlife, contemplates as basic principle f°6n th
the conservation a social integrated component.

-To protect the breeding populations of sea turtles in
amps and foment their self-financing.

-To develop outlines of local participation in activities
protection.

- To foment outlines of productive diversification based
e use of wildlife.

- To promote the regularization of activities of protec-

8 Conservation and Management / Oral presentations



F. A. Abreu-Grobois, R. Brisefio, R. Marquez, and L. Sarti (Comps.)

tion and conservation of the sea turtles. edge of the flora and fauna of the place, in order to determine
the possibilities of the technically planned and regulated
FRAMEWORK uses. The development and the instrumentation depends on

The efforts of the Program are guided toward the déhe same community.

velopment of actions coordinated at state level in the matter The a_Ct'V't'feé reg_ll_JIatllons outlme_o(fjthe PLotectlr(])nhan_d
of conservation of the wildlife. onservation of Sea Turtles are carried out through the in-

The actions of productive diversification will be car-terest that have the diverse sectors of the society in the pro-

ried out through the presentation of proposals to the coffrction .Of this rt()al_sohur(cj:e and until date they work without a
munity, as an alternative of production and with the knowfiormative established.

CHANGES IN THE NESTING LEVELS OF ERETMOCHELYS IMBRICATA IN
CAMPECHE, MEXICO AFTER TWO DECADES OF PROTECTION

Vicente Guzmén-Hernandezand Mauricio Gardufio Andrade?
LINP CRIP Carmen. Av. Héroes del 21 de Abril s/n Playa Norte. Campeche, México. cripc@internetc.net.mx
2INP CRIP Yucalpetén. A. P. 73 Progreso, Yucatan, México. C. P. 97320.

INTRODUCTION nesters to_ other nesting zones _

) ) ) II Displacement to other zones because of feeding

Declines of several species of marine turtles have be&ﬂaferences_

extensively documentedzretmochelys imbricatan Il Mortality of recruits (due to historical capture), as
Seychelles Islands (Mortimer, 19843helonia mydasn  described by Mortimer (1995), whereby the changes in the
Southeastern Asia (Mortimer 1991a,)grmochelys  recruitment will only be detected after a period of time equiva-
coriaceain Asia and America (Spotilet al., 1995), and in  |ent to the time to maturity- certainly a number of decades for
Pacific Mexico (Sartet al.,1996); and_epidochelys kempii many of the sea turtle species.
in Tamaulipas (Marquez, 1994). Major common factors for '/ A combination of the above but which could in-
the decline are the excessive captures of adults at sea gijyle environmental variations affecting the reproductive

nesting beaches, egg poaching; with th eaddition of the ce@nduct with consequential recurrent changes in the repro-
tamination of key habitats due to pesticides and other ajctive behavior of the population.

thropogenic residuals, and critical habitat damage or loss.

The hawksbill sea turtldEetmochelys imbricajan RESULTS AND DISCUSION
the Greater Caribbean is no exception; Meylan (1997) con- o
cluded that of the populations found in 35 geopolitical units ~ FOrmer exploitation _
in the Caribbean, 23 have declined. In contrast however, a 1N€ populations of marine turtles in the Campeche coast
population that has registered important increments is there subject to exploitation since Mayan times. Hoever, as
one nesting the Peninsula of Yucatan, where some of the mg&©ther species, in the period between the 50°s and 60°s the
important nesting sites f&@retmochelys imbricatia the Car- harvests exploited the resource beyond their capac_|ty to re-
ibbean (Gardufiet al.,1997) are found. Over the last tWocu,perate (see Table 1; SoI(_)rzano, 1963, Ramos Padilla, 1974,
decades extensive protection and monitoring has been tjarquez, 1976). Grf)ombr|dge and Luxmo(889) men-
ing place on the beaches in Campeche, Mexico (Guzmé'ﬁ’” that after the 60°s most of the tortoiseshell production in

1997). Over this period, the fluctuations in the nestings iff?¢ Caribbean came from the coasts of the Yucatan Penin-

dicate at least 3 modal points with subsecuent declinesSHa- _

periods of 11 years ocurring over a number of hawksbill nest- ~ Conservation o

ing beaches in the Yucatan Peninsula (Gareiéb, 1997). In order to counteract the overexploitation, the Federal
In this work we discuss the apparent recovery and anah&gvernment implemented the first bans and, in addtion the

some of the hypothesis that could explain the phenomen'&?tit”to Nacional de la Pesca (Fisheries Ministry) established
involved. protection and research programs for marine turtles in Isla

Aguada, Campeche in 1977. In 1986, the Ecology Ministry
PROBABLE CAUSES (INE) established_a second_concservation camp in_ Chenkan,
Campeche; later, in 1992 with the support from various Gov-
Marquez (1994) mentions that the changes in the abilinment agencies and ONG’s, 6 camps became operational.
dance and density in some particular life stages of specigi1993 eight protection camps operated along the Campeche
could be explained by phenomena like emigration, immigranast, covering an area of approximately 150 km. of beach,
tion, mortality, recruitment, reproductive and feeding behaynat represents the 95% of the nesting zones. On July 1990
ior . The fluctuations observed in numbers of nestings (Fighe total ban on the taking of sea turtles or their products
ure 1) could be explained by the following hypotheses: \yas established in Mexico; together in 1992 with the obliga-
| Effects of migration, with a net displecement of theyory yse of the TED's in all the fishing shrimps trawlers of the
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Table 1. Capture and protection levels 1950°s to 1990°s in Campeche

HISTORICAL INTENSITY OF CAPTURE LEVEL OF PROTECTION tagged and free in Veracruz, 2 of them in
PERIOD MATURE FEMALES EGGS EFFORT COVERAGE | Tabasco and other 2 in Campeche (Gonzalez-

50's moderate moderate? NONE NONE . . g
60's commercial exploitation excessive NONE NONE DlaZ eron, pers- Com-)-
70-76 over explotation over explotation Ban entered in 1971 NONE H H H
e Tiegal oxploiation T e o Currently we conclude that if migrations
87-91 <5% <30% 70% 70% are not the cause of the observed increases in
92-97 <1% < 95% 95% 95%

nestings in the Campeche beaches, then the
Gulf of Mexico major explanation is an increased recruitment
' . into the mature population, possibly augmented by signifi-
Current Tendencies ; . . R .

. . . . cant decreases in the mortality of juveniles in the area. This
According to Guzmaat al.(1993), if the changes in the . ; o
: g . . is supported by the following observations:
nesting behavior were due to migratory net displacement ] o ) )
between nesting beaches, we could track the displacements ®  The tortoiseshell trade has diminished inthe region
through the tagging of mature females. In Isla Aguada, partly due to it being substituted by synthetic
Campeche only about 4% of females leave their main nesting materials.
beach. However, all of thesee have been recaptured withina e  Syryeillance and law-enforcement have increased
40 km radius of the initial tagging site (Guzman, 1997b).

From the several hundred turtles tagged in Campeche,

we recover between 30% and 60% every year. However, al-

during the last years.
® The generations born after the 70’s don’t have the

though we cannot be sure if some of our tagged turtles are habit of turtle eggs consumption.
recovered in other parts of the Peninsula, there is no evi- ® Many of the local fishermen have become involved
dence that Campeche females nest in other distant or in the conservation programs.

inaccesible beaches inside the Peninsula. Furthermore, ifthese The protection programs in the beaches have signifi-
occurred, the variations which would be provoked would heantly incresed the recrutiment of hatchlings into the popu-
massive and would influence the amounts of nests regiation. It could be that, prior to 1977 there were enough local
tered annually. poachers that most of the nests of the already depressed
Far-ranging movements within the reproductive seaopulations were probably overharvested, while afterwards
son, have been documented by Byles and Swimmer (199 effects of the uninterrupted protection of nests and turtles
who tagged mature females with satellite transmitters #uring 21 years reversed the trend. Under this scenario we
Chenkan, Campeche and in “El Cuyo”, Yucatan. Their revould be observing the incoropration of those cohorts into
sults indicate a limited displacement inside Bank of Campecttée nestinig population, assuming an age of maturity
from at least for the first months. occcurring between the 16 and 22 years.
Based on direct observations of the foraging grounds
in the Campeche Bank that it is capable of providing enougfCKNOWLEDGMENTS

feed for the local population, and this is why they remain To all the people that work and worked in the turtles

inside these limits, most of the time. L )
. ) : . camps from the beginning of the protection program, as well
As for juveniles; we recently recaptured a Juvenll%s to the institutions that have supported this regional pro-
turtle in Campeche that had been tagged in Rio Lagartos P g P

Yucatan after travelling approximately 250 kms Garduf ram. The success in the recovery of the populations is due

(pers. com.) There have been other recaptures- 4 juvemcfethe opportune gathering of nests and FO the night staying
of the personnel of camps in the beach, that

discourages to the fishermen of carrying out

1200 it illicit with the turtles and their eggs.
w A special recognition to the Instituto
g 1000 - - ¢ 7 Nacional de la Pesca; to the Instituto Nacional
E 800 | |—e—Nesingfemales | de Ecologia, Federal Offices of SEMARNAP
2 +- - - - Caplures (number of indiv ) in Sabancuy, Champotén, Seybaplaya and Isla
B B00 - - e s e s e e - - Arenas; to the SEMARNyD, Quelonios A. C.,
8 Marea Azul A. C., and to the H. Ayuntamiento
% 407 - < of Champoton. M.S. Ma. Concepciéon Rosano

200 fo — - - Ak A Hernandez helped with the English transla-

' PN D i P tion. Finally, we thank the Red
0 X=X Kageeeeednt A EE X X X X3

‘ Latinoamericana de Biologia (RELAB) for pro-
50 55 59 63 67 71 75 79 8 8 91 95 99 viding travel funds for the first author and
year DIF for accomodation and subsistence dur-
ing the Symposium.
Figure 1.- Fluctuation in nestings for Eretmochelys imbricata in Campeche, Mexico
1950-1997
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BUCK ISLAND REEF NATIONAL MONUMENT HAWKSBILL NESTING BEACH STUDY-
COULD CONSERVATION BE WORKING ?

Zandy Hillis-Starr * and Brendalee Phillipg

1 National Park Service, Resource Management, Buck Island Reef National Monument, Danish Customs House, Kings
Wharf #100, Christiansted, Virgin Islands 00820-4611, U.S.A. CHRI.Interpretation@nps.gov

2U. S. G. S, Biological Resource Division, Buck Island Reef National Monument, Danish Customs House, Kings Wharf
#100, Christiansted, Virgin Islands 00820-4611, U.S.A.

Sea turtle conservation at Buck Island Reef Natiortiiue providing a safe area for sea turtles to nest and from
Monument (BUIS), which is administered by the Nationalhich hatchlings can leave the beaches to join the rest of the
Park Service (NPS), encompasses the protection and n@aribbean population of hawksbill turtles to maintain the
agement of the nesting habitat, adult female sea turtles ndstersity necessary for the species to survive.
ing at Buck Island, their eggs, and resulting hatchlings. Two
federal mandates have guided the conservation of sea tuktlé&RATURE CITED
at Buck Island. The Endangered Species Act in 1973, WhE

. grt na, J.L. and Hillis-Starr, Z. 1997. Hurricanes, Habitat Loss,
stated that federal agencies shall seek to conserve endangereand High Temperatures: Implications for Hawksbill

species (USFWS 1989), and the National Marine Fisheries (Eretmochelys imbricajdHatch Success at Buck Island
Service/US Fish and Wildlife Service Hawksbill Recovery Plan Reef National MonumentProceedings of the

which stated the need for long-term protection of important
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120 cess of hawksbill nests at BUIS (Zullo, 1986); after 1986, the
emergence success increased more than 100 % to 67.4%,
100 | [ | even when the impacts of several hurricanes are included
80 | || (Figure 2). BUIS is not predator free yet, beginning in the

1990s the exotic tree rdattus rattusbecame a new threat

60 =1 = 1= 1= to sea turtle nests and hatchlings. This threat has been tem-
porarily mitigated by nest relocation and trapping conducted
40 i | B EIEININ during the nightly sea turtle research program, nevertheless,
I I I . | 11 LHLl the rat problem is escalating and BUIS is initiating a rat con-
20 [ I L h trol program.
0 I8 | In 1980, in conjunction with conservation regulations,

predator control, and public education, BUIS rangers were
trained to conduct sea turtle monitoring and began weekly
nesting beach patrols. Rangers collected nesting data, re-
corded poaching and predation events, and monitored hatch
Figure 1.- BUIS Hawksbill nests per study success. In 1987, BUIS expanded its’ sea turtle conservation
year program and began nightly monitoring of the sea turtle nest-

. . ) ing beaches during peak hawksbill nesting season. The pri-
nesting beaches, the need to minimize threats from |Ileqﬂ ry objectives of the expanded sea turtle program were to

exploitation, and the need to increase hatch and emergeqge,ior the population status of nesting females through
success of nests. Buck Island Reef National Monument wagy ation tagging, protect nests and eggs, and record hatch
identified in that document as an index beabe moni-  g,.c0qq By 1993 saturation tagging of the existing nesting
tored for the recovery status of hawksbill sea turlest- . 1a1i0n had been reached and an increased number of
mochelys imbricatdNMF, S 1993). When BUIS initiated ¢ time nesting turtles or “new recruits” to the population
c_onservanon efforts for sea turtle_s, the three main Ob]e\?/'ere observed (Figure 3). It's been 22 years since poaching
tlves_ were to_: 1_) balance pr_eservatlon, conservation, and r‘a'f"nesting adults and nests was stopped and 13 years since
reation, 2) eliminate poaching of both adult females and thejf,\4se predation took nearly 100 % of the nests. If hawks-
nests, and 3) control predation on nests and hatchlings.bi“ sea turtles doeach maturity sometime between 15 - 25

In the 1980's, NPS instituted regulations to safe guatgl,. < of age (Limpus 1992), then Buck Island Reef NM may
sea turtle nesting yet not significantly limit or restrictvisitorOe seeing an increase in the number of new recruits to the

activities. These regulations included beach closure from.sing population as a direct result of these conservation
sunset to sunrise, minimization of light and noise levels fro orts

vessels anchored offshore, no on shore anchoring, beach We've eliminated poaching, reduced predation, edu-

umbrellas, poles, or digging above high water mark, and ngq yisitors, monitored the beaches and protected the nest-
dogs are ever allowed on th_e beach. These_: regu_latlons hﬁ%GaduIts, but sometimes, no matter how hard you try, some-

b_een presented to the public through multl-medl_a comml.h-ing comes along and complicates things. On September

nity outreach programs and are usually well received. 17 18 1989, Hurricane Hugo hit St. Croix and Buck Island

Outcomes of sea turtle nesting activities during thgeef National Monument. The storm stripped all vegetative
70's and 80’s indicated that nearly 100% of all nests were | ver from the beach forest nesting habitat, left tons of

to the combination of predation and\or poaching (Figure 1).
BUIS established law enforcement patrols in 1975 to provide 100
both visitor and natural resource protection. Early morning
ranger patrols were significant deterrents to many illegal ac- g4 = 77
tivities and drastically reduced poaching on adult female sea
turtles and their nests. The elimination of poaching was the = =~ 62 61 61
first step, the next step was control of the exotic predator, thg 60
mongooseHlerpestes auropunctatysvhich had effectively §
reduced sea turtle hatch success to zero. In the 1960's, NBS40 — 36
conducted an aerial dispersal of poison bait; the results were
difficult to detect. In 1982 and ‘83 NPS, along with the Virgin 0 18
Islands Fish and Wildlife Service, undertook an island wide
trapping program which resulted in eliminating 90 % of the 5ﬂ
mongoose population by 1986. Since 1988 onlyonelivemon- 0 — 1 1 1 1 T T 1 T T 1 T T T T T T T 1
goose has been sighted on BUIS, and in 1994, the skeleton 80 81 82 83 84 85 86 87 88 86 90 91 62 93 94 85 96 97
of a mongoose was found lying over a hawksbill nest. The Study Year

trapping program significantly reduced the impacts from mon-
goose. Prior to 1986 there was less than 31% emergence s

[
80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97

. Confirmed Nests D Hatched Nests

ure 2.- % Emergence success of Hawksbill nests at BUIS
0-1997
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S 11 i — success (only nests already being relocated were included).
The findings were significant; hatch success in unshaded
nests was 55%, and 71% in artificially shaded nests (Fortuna
and Hillis, 1996). The study was repeated in 1997 and nests
that had to be relocated were moved to sites with more natu-
ral shade or they were artificially shaded. Again, the hatch
success of unshaded nests was lower, 53%, than the natu-
rally and artificially shaded nests which was significantly
better, 70%. Over all, the results are encouraging and BUIS
will continue following these nest relocation protocols until
‘88 89 '00 '91 92 93 B4 '96 96 '9T  the beach forest vegetation recovers.
Study Year As a direct result of the nesting beach protection
through ranger patrols, enforcement of the conservation
| % Mew Recruits B = remigrants laws, education, and research/monitoring, there has been an
increase in the number of nests hatching from Buck Island
Figure 3.- BUIS Hawksbill New Recruits vs. Remigrants over the last 10 years. Before 1985, BUIS had almost zero
emergence success, due to poaching or predation. Between
downed trees and debris blocking the nesting beaches, a@@s and 1997, even with hurricane impacts, BUIS produced
created one meter high berms preventing access to majgraverage of 8000 hatchlings per nesting season (Figure 4).
nesting areas. BUIS lost 19 nests to Hurricane Hugo (Hilligetween 1990 and 1997, when nest relocation protocols were
1990) and 27 nests to the combination of Hurricanes Luis afhyractice, a total of 115 nests were relocated. The average
Marilyn in 1995 (Hillis and Phillips, 1996). To prevent thes%mergence success for those years was 55%, resulting in a
kinds of losses from happening again, hurricane beach pggta| of more than 9000 hatchlings produced from those relo-
tocols were instituted. To reduce nest loss, all nests laid dgfted nests alone, which otherwise could have been lost to
ing the nocturnal research program that are threatened &jysion, predation, or inadvertent visitor impacts.
predation, visitor impacts, or erosion, are relocated to a “safer”  Hawksbill sea turtle recovery cannot be accomplished
section of the beach. The following protocols were estaBy one act alone, nor can it succeed in the isolation of one
lished:a nest is relocated if it is laid in 1) an area in whichesting beach. Just as sea turtle conservation at Buck Island
seasonal erosion is known to occur within 60 days from thgs peen multilayered, finding ways to improve the survival
time the nest s laid (the average incubation period for BUIgt the sea turtles within its boundaries, so must the effort be
hawksbill nests); 2) a *known” hurricane erosion zone (afnyti-year. BUIS made the commitment to sea turtle conser-
eas that were eroded during hurricanes Hugo, Luis, apgkion knowing it was a long-term venture — all of which
Marilyn; 3) a high visitor use area (picnic areas with higigs |ead to a secure nesting beach, an increased number of
density foot traffic and exotic fire ant populations; 4) highests surviving to term, improved hatch success, and many
density rat areas (rats learn where a nest is, and will raid {h@re hatchlings leaving the beach that will hopefully return
nest until all eggs are consumed; 5) an unshaded, dark $giByck Island Reef NM someday as adults to nest. We also
area, where full exposure to the sun may raise nest tempq{§0W we must go beyond the park boundaries and coordi-
tures to lethal levels. To increase hatch success some herRife with all agencies responsible for sea turtle conserva-
measures have been taken including, clearing large raftsigh Hawksbill turtles are migratory animals and must have
fallen trees and root tangles some blocking over 30 feet giotection during all phases of their life and in all places they

shoreline; reduction of meter high storm berms to allow turtlegay journey. Buck Island Reef National Monument will con-
access to major nesting areas; relocation of nests out of storm

erosion zones to either natural or artificially shaded areast""
Beginning in 1994, it was apparent that the loss of veq. . M
etation due to Hurricane Hugo in 1989 was reducing hawks-
bill emergence success (Figure 2). An alarming number @fo
nests laid in areas of the beach forest in dark soil had high
numbers of full-term unpipped embryos. We suspected the¥&
nests were reaching lethal temperatures during the latter part |
of incubation. In 1994, in cooperation with Dr. Thane Wibbels,
University of Alabama at Birmingham, BUIS began monitor-
ing nesting beach temperature on all four nesting beaches,
both in the ground (ambient) and in incubating nests. We
found that the temperatures in the unshaded nests with dark Bl # of Hatchiings Actuslly leaving the Beach
soil were warmer than shaded nests by 2.1 degrees Celsius. [] #of Hatchlings Possible with out Hurricane Impacts
In 1996, BUIS conducted a paired nest temperature study to _ ,
determine if artificially shading the nests might increase hatggfsre 4.- Number of Hawksbill Hachlings per year at

Percent
- @
= =

i
=

]
k=1

86 87 88 89 90 91 92 93 94 95 96 97
Study Year
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THE SEA TURTLES OF KEFALONIA- A STEP TOWARDS SUSTAINABILITY

Jonathan D. R. Houghton and Kim T. Hudson
Kefalonian Marine Turtle Project. ‘Heronfield’, Main Road, Shorwell, Isle of Wight, PO30 3JL, U.K.
deerhud@enterprise.net

Kefalonia is the largest of the lonian Islands situategf marine turtles as a valuable natural asset. This was
to the west of mainland Greece, just north of Zakynthogomplimented by a ‘turtle evening’ held for the local commu-
Each year, between the months of June and August, Loggeity and members of the local administration, which focused
head turtlesCaretta caretty nest along the island’s south-predominantly upon the idea of sustainable development.
ern and western shores. Nesting activity has been recorded Strong links have also been established with tour op-
on thirteen beaches, the most important of which is Moun@gators around the island. Our fortnightly publication, ‘Turtle
Beach on the southeastern tip with 139 females taggedUpdate’ enabled tour representatives to keep their clients up
date. to date with turtle related matters. Additionally, ‘Turtle talks’

Itis undeniable that when compared to major Meditegre given on a weekly basis in a number of resorts around the
ranean rookeries(g, Laganas Bay on Zakynthos with anisland, covering sea turtle biology and conservation strate-
average of 1000 nests per year) that the population assefiés, thus directly imparting information to tourists on how
ated with Kefalonia is modest. However, in terms of biokhey can help. This year the talks were held on a bilingual
ogy, the rookery itself displays a number of important chapasis, which served to generate a lot of interest amongst
acteristics that may help to increase our knowledge of thgsiting Greek tourists.

Mediterranean loggerhead population as a whole. These are Continuing on the theme of awareness, the Katelios
listed below: environmental information kiosk opened in 1997. This served

(1) Long Term Population Monitoring - The fourteeno disseminate information in a multitude of languages on
year data set collected on Kefalonia, combined with the mognvironmental matters in general, and sea turtles in particu-
est size of the population, makes it one of the longest studigg This proved highly effective and complimented the se-
in the Mediterranean and suitable for use as a pilot programmes of public information talks.

(2) Intermittent Emergence - The pattern of emergence  Various contacts have been made with a number of
by hatchlings has been shown to be highly intermittent witonservation organisations based on the island with the aim
observations this season of up to twenty days sporadic @¢increasing cooperation in matters of marine conservation.
tivity from a single nest. Additionally, the KMTP and Katelios Group were invited by

(3) Low Predation - Between the years of 1994-199the Natural History Museum of Kefalonia and Ithaca to as-
there have been no accounts of either nest depredationsigt with the development of their marine turtle display.
hatchling predation on Mounda Beach. This ensures that = Significant progress has also been made in the political
virtually every nest laid develops to completion, and all sugrena. Since 1996, the KMTP and the Katelios Group have
cessfully emerged hatchlings reach the sea allowing goesétablished good communication links with a number of
potential recruitment into future nesting populations.  heads of community, local government and other officials.

(4) Beach Infidelity - One of the most interesting find-This set up has proved extremely fruitful as it has allowed us
ings over the past couple of years has been the discovgyyeceive constructive feedback from communities whilst
that turtles tagged elsewhere in the Mediterranean, predomitowing us to bring matters relating to sea turtles onto the
nantly Zakynthos and the Peloponese coast, have been See8l political agenda. This work has culminated in the sub-
to nest on Mounda beach. This opens up some interestifgsion of an application to the Prefectorate of Kefalonia
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guestions regarding the genetic isolation of the Kefalonianconstructive manner. It is hoped to achieve this via contin-
population and nesting beach infidelity. More importantiyled co-operation with the local communities, developers,
in the event that other sites around the Mediterranean lesearch projects, NGOs, Greek Tourist Board, international
come unsuitable for nesting, Mounda Beach may serve atar operators and respective Governmental bodies.
refuge for turtles displaced from these areas. To put this plan into action, the KMTP and Katelios
(5) Foraging Grounds - Two foraging grounds havgroup have taken various steps at local, tourist and Govern-
been identified in the vicinity of Mounda Beach. Of mosiental levels emphasising the need to reconsile the conflict-
interest, with respect to these, is the observation of sea turileg interests of turtles and tourism. The results of these ac-
tagged outside Greeeeg, Malta. This finding has broad tivities are beginning to show, particularly at a local level.
ranging conservational implications both for Kefalonia, an®ne of the best examples of this is the education programme.
the Mediterranean in general. Over the past few years preliminary visits to local schools
Over the past decade, tourism on Kefalonia has iaround Kefalonia have been met with a warm response. As
creased steadily leading to the impingement into many areash, during 1997 a more extensive series of activities was
critical for the survival ofCaretta carettaTo date, the dis- set up to approach children between the ages of seven and
turbance to the nesting population has been minimal, buteighteen in schools in the vicinity of important nesting sites.
development increases it is only a matter of time before ibglditionally a series of beach games, based upon various
effects become evident. Despite a denial by the Greek Dstages of the sea turtle life cycle and the associated food
egate to the BERN Convention in Strasbourg, developmeneb, were held for local and visiting children in nearby re-
has commenced on Mounda Beach posing a number of disfts. Finally, the KMTP and Katelios Group are designing
turbance related problems. As a result of this, the local comn educational pack based on the life cycle of the logger-
munities, under the initiative of The Katelios Group for théead turtleCaretta caretty, which will hopefully be piloted
Research and Protection of Marine and terrestrial life haireboth English and Greek schools in 1998. A lot of interest
formed a partnership with The Kefalonian Marine Turtlénas been generated in the local community to assist in the
Project (KMTP), to promote the concept of sustainable deeientific program run by the project. It is hoped that school
velopment in environmentally sensitive areas. parties will also join in the work next year to gain a greater
Figure 1 outlines how a sustainable management plarsight in to the problems faced by the turtles.
for the sea turtles of Kefalonia and their environment might  Further work with the local communities resulted in the
be developed. A framework for discussion needs to be akevotion of the Katelios festival to local marine life with spe-
tablished to allow all those with an inherent interest inial attention taCaretta carettaThis was a significant step
Mounda beach, and other important sites to air their viewsfiorward and served to demonstrate the greater acceptance
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Figure 1: Outline of how a sustainable development plan might be developed for the sea turtles of Kefalonia and their environment. It is
based upon an holistic approach and incorporates parties ranging from school children to universities, holiday companies to the Council of
Europe.
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requesting the introduction of additional environmental reg USTAINABILITY
lations with respect to future and present developments in

S : . Far too often we see the effects of excluding local opin-

the vicinity of sea turtle nesting grounds. This concentrated . T : ;
. e . . Ton when Governmental intervention is put into action. For
on the issues of artificial lighting, waste disposal, noise re- .~ .= L .
: . ' . S sSustainability to become a reality it is important that firm
duction and direct human disturbance. This application was

: . undations are laid in the local communities. After all, they
approved by the Anti Normarchlse (Dequy H_ead of the. 'Sire the owners of the land and it is their needs that must be
land) who then further submitted the application the Build- . .
ing Planning Office of Kefalonia and subsequently to thgcknowledged if any plan is to be successful. Through the
G?eek Ministg of Plannina. Environmental anquuincyWork continuation of the work outlined in this document, it is hoped

'y 9, Shat a balance may eventually be found that allows healthy

In the event that this document is passed at this level, thee@onomic development, without the degradation of impor-

the island of Kefalonia will have taken a significant step to[— . .
) ant natural assets such as the sea turtles and their environ-
wards a sustainable future. ment

At a higher level, annual reports are submitted to the
Gregk Government and with the help of the Meq'terrane%KNOWLEDGEMENTS
Society to Save the Sea Turtles (MEDASSET), it has been _ _
possible to submit documents to the Council of Europe, 15th, The KMTP would like to extend their thanks to the
16th and 17th Convention on the Conservation of Europe&yerseas Student Travel Fund for their assistance with trav-

Wildlife and Natural Habitats [BERN Convention]. elling expenses from the U.K.; participation of JH was made
possible by support of funds donated the Symposium by the
FINAL COMMENT - A STEP TOWARDS David and Lucile Packard Foundation.

THE CONVENTION ON MIGRATORY SPECIES AND MARINE TURTLE
CONSERVATION

Douglas J. Hykle
UNEP/CMS Secretariat, Martin-Luther-King-Str. 8, D-53175 Bonn, GERMANY. dhykle@cms.unep.de

The Convention on Migratory Species (CMS or Bonmre afforded strict protection. A much larger number of spe-
Convention) is a global intergovernmental treaty concernetks listed in Appendix Il warrant the development of spe-
exclusively with the conservation of migratory species ardalized conservation agreement among Range States. Ma-
the habitats on which they depend. Its taxonomic coveragee turtles benefit from listing in both CMS appendices, and
is diverse, encompassing marine turtles, migratory birds, age receiving increased attention under the Convention. So
well as marine and terrestrial mammals. Its membership ctiat, this has taken the form of sponsorship of regional work-
rently stands at over 50 contracting Parties worldwide. Tislops and strategic planning sessions, and financing of other
Convention's activities are focused on two lists of specidmportant conservation initiatives.

Animals listed in Appendix | are considered endangered and

UNIVERSITY PROJECT ON STUDY OF CUBAN SEA TURTLES

Maria Elena Ibarra Martin !, Georgina Espinosa Lopez Félix Moncada Gavilar?, Jorge Angulo Valdé$, Gonzalo Nodarse
Andreu?, Gloria Hernandez Aguilera?, and Johan Pacheco Roberto

1Centro de Investigaciones Marinas, Universidad de la Habana, Cuba. anaicr@correo.co.cu

2Dpto. de Bioquimica, Facultad de Biologia, Universidad de la Habana, Cuba

3 Centro de Investigaciones Pesqueras, Ministerio de la Industria Pesquera, Cuba

4 Delegacion CITMA, Pinar del Rio, Cuba

INTRODUCTION ation has become a key point of discussion for the scientific

Sea turtles are well represented in the diverse Cube@mmunity. As a result, many countries and international
fauna and throughout history have been an important sou@ganizations have enacted regulations and have imple-
of revenues for coastal communities. Currently, this “primimented new conservationist strategies to protect such a
tive” group has gained scientific and economical importana#igue living form. At the same time, CITES has included sea
in many countries all over the world. turtles under the appendix 1 of its regulation.

The indiscriminate overexploitation, its poorly under- Four species of sea turtles have been reported for the
stood biology, and other indirect causes, such as habi€iban archipelago. They are the hawksbill tuftetmo-
destruction, have provoked the depletion of many sea turtleelys imbricatathe green turti€helonia mydasthe log-
populations (Carr, 1952; King, 1995; Ross, 1995). This sitgerhead turtleCaretta caretta and the leatherback turtle
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Dermochelys coriacebeing the last one rarely observed. growing areas for sea turtles.

Before the latest 80°s much of the work done in Cuba, The study will be carried out in two well known beaches
regarding sea turtles, was related to harvesting and ranéiom the south coast of Peninsula de Guanahacabibes. They
ing. During the 90’s the Ministry of Fishery started a Naare Playa Antonio and Caleta del Piojo which extend from
tional Research Program on Mark-recaptutg.aéfmbricata  about 150 to 200 m.

Within this national program, topics such as: migrations  No turtle camp has ever been implemented in these
(Moncada, 1992, 1994, 1996, 1998) and (Moncetdal., beaches before. Nonetheless, some work on harvesting and
1995), reproductive behavior (Moncagtaal.,1987), feed- ranching have been done by local people (Fico Valera y
ing preferences (Anderes and Uchida, 1994), ecological diSardona, personal communications).

tribution (Pérezt al.,1994), controlled nursery (Nodarse, Research design and work plan:

1994), sexual maturity (Moncada and Nodarse, 1994 and 1. Preliminary visits These visits will be carried out
Sanz, personal communication), and population genetitorder to get a general idea about the study area, to deter-
(Espinoseet al., 1996 and in press) have been addresseahine the beginning of the nesting season, to identify sea turtle
Even though, most of these works have not been publisheggcies, to determine turtle camp’s sites, and to interview
results have been presented and discussed in several inteloeal inhabitants. (3 months)

tional workshops. 2. SeminarsHaving known the study area’s features

Most of the previous work was carried out within fish4ectures and seminars will be given to university students to
ery areas until 1994 when all but two of the sites were closkxt them know the kind of work to do. (36 months)
to fishing becoming authentic areas for scientific studies. 3. Educational activities in rural areasectures will
Among sites the Cayeria de las Doce Leguas and Playaeloffered to teachers of rural schools and small student-
Guanal are those from many of the studies have been dogimups will be created to facilitated the understanding and

Having into account that the Western part of the coutomprehension of protection and sustainable use of marine
try (Pinar del Rio province) has rarely been studied, that ittisrtles and other species. A publication, made by students
easy to get there by road, and tBatcarettaandC. mydas from the Faculty of Biology of the University of Havana,
have been reported to nest in that area, it is this institutiomdll be delivered among local population to teach and en-

interest to develop this project. courage them the gathering of scientific data from sea turtles.
(36 months)
OBJECTIVES 4. Sampling visits Couples of students will do noc-

éH@al walks, along the selected beaches, to get morphomet-

1 To determine nesting areas, to characterize nests ) X i ,
ric data and diverse information from nesting turtles. (27

nesting animals.

2. To promote conservation and sustainable use of é@gntgs)G . f holoaical and loqical dafh
turtles in university students and local communities, N etting of morphological and ecological datane
following data will be collected

SPECIFIC OBJECTIVES il IMorphhologicaI:Weight, Caparace length., Tail length.,

1 To determine the main nesting areas in the Westerr(;jll Er;g}o'gicak Beach slope, . Distance from the nest to
part of the Cuban archipelago and to assess the siife mean tide line, . Kind of  vegetation surrounding the
ability of establish Turtle Camps down there. nest, . Type of sand, Other data of interest. .

2. To gather morphometric data from nesting animals  Along morphological and ecological data small samples
and eggs, and to determine abiotic factors, such @sskin and muscle will be also taken, from every turtle, and

temperature and humidity. conserved in alcohol 95 % for DNA analysis. (36 months)
3. To estimate the genetic diversity of sea turtle popula- 6. DNA variation analysisAmplifications from DNA
tions that nest in the area. extracts will be done using the Polymerase Chain Reaction
4. To improve conservationist and environmentahethodology (PCR). This PCR-products will be digested
thoughts in university students. using different restriction endonuclease. It will allow the es-
5. Todevelop and improve environmental education ifimation of haplotype and nucleotide diversity. It will also
local communities. permit to calculate differentiation index among populations,
and the contribution of different nesting colonies to Cuban
METHODOLOGY feeding grounds. All this analysis will contribute to a better
Study area: management of sea turtle populations. (30 months)

In 1987 UNESCO declared the Peninsula de
Guanahacabibes as a Biosphere Reserve. This area isERPECTED RESULTS
cated at the most western part of the Cuban archipelago and Expected results will be in accordance to the activities
encompass 1, 015 Kits south coast stretches from abougarry out by professors and students during the study.
75 to 80 Km and includes rocky shore and sandy beaches  To identify all sea turtle species that nest in the area
suitable for nesting. On the marine side occurs coral reefs  and to assess the size of their populations.
and seagrass beds being the last ones important feeding @0d  To estimate the size composition of the nesting fe-
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males and to get morphometric measurement from Centro de Investigaciones Pesqueras, Ministerio de la

them. Industria Pesquera. Cuba.
3. To assess the nesting succeed through nests and édgscada, F. 1994. Migration of hawksbill turtierétmochelys
counting, and elapsed time before egg hatching. imbricata) in the Cuban platformln: Study of the
4, To determine sex proportion in juveniles. hawksbill turtle in Cubgl). Ed. Ministry of Fishing
5. Genetic characterization of the populations. Industry, Cuba, pp. 1-8.
6. To improve environmental education work with lo-Moncada, F. 1996. Migration of hawksbill turtl:
cal communities. Proceedings of the f6Annual Sea Turtle Symposium

7. Results derived from this project will be published Hilton. Head island. South California, U.S.A. .
in Revista de Investigaciones Marinas, might be usédoncada, F. 1998/igraciones de la tortuga verg¢€helonia
for teaching purposes at the University of Havana, myda$, la caguama(Caretta caretta y el carey
and would be presented in national and international (Eretmochelys imbrica)aen aguas cubanas y areas

workshops. adyacentesTésis de Maestridefendida en Enero de
1998. Centro de Investigaciones Marinas. Universidad
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MIYAPUNU AND TOLNGU: SEA TURTLE CONSERVATION IN NORTH-EAST
ARNHEMLAND, AUSTRALIA

Rod Kennet
Faculty of Science, Northern Territory University, Darwin, Northern Territory Australia. rkennett@banda.ntu.edu.au

The Yolngu people have occupied north-eadife Commission of the NT and the Northern Land Council,
Arnhemland in the Northern Territory of Australia for someversees land and resource management in the region. The
50 000 years. Today they maintain strong cultural, spirituptoject combines traditional and contemporary Aboriginal
and economic ties to their country. Miyapunu (sea turtlekhowldedge with non-Aboriginal (balanda) data and research
and their eggs are an important traditional resource and thethods to improve our current poor understanding of sea
sustainable management of sea turtles is a priority. Théurtle distribution and ecology in the region, and to estimate
land management agency, Dhimurru Land Management Aire extent and composition of the harvest of sea turtle and
original Corporation, in cooperation with the Parks and Wildeggs. It explores ways of gaining the support and involve-
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ment of Yolngu, who are essential to the data collection primcluding future directions, and some preliminary data on
cess, and ultimately to the successful implementation of athe egg and turtle harvest will be presented.
management recommendations. An overview of the project

THE RIDLEY SEA TURTLE POPULATIONS IN MEXICO

René Marquez Millan
Instituto Nacional de la Pesca, CRIP-Manzanillo, México. rmarquez@bay.net.mx

The sea turtles have some biological characteristicaretta Chelonia agassizji Lepidochelys kempii
that are important for their administration as a resource: th@ermochelys c. schlegekretmochelys i. imbricat&Eret-
distribution is tropical and subtropical, they have high femochelys i. bissandDermochelys c. coriaceanly Caretta
cundity but also high mortality by predation, have slove. gigasdoesn't nest in our beaches, nor does so in the
growth rates and in our latitude, depending on the speci@sstern American coasts.
the age to maturity is reached commonly between one and After decades of beach protection, in México two popu-
two decades. Also some turtles lik&eloniasp. anceret-  lations have shown positive trends, one of them is the "olive
mochelyssp. have the property of being successfully capidley” (L. olivaceg, that nests in Oaxaca state and nowa-
tive-reared and one of the most important facts is that thegys is the more abundant sea turtle, with over 800,000 nests
can be easily captured direct and indirectly. per year (considering only one beach, "La Escobilla) and the

In México their capture increased rapidly in the 60'sither is the Kemp's ridley( kempi) the most endangered
from 2 to 14.5 thousand tons (1963 to 1968), then some pogpecies, with a few more than 2,000 nets per year. Each of
lations were considerably depleted and a total ban was pow other sea turtles usually have no more than 5,000 nests
claimed in 1972-1973. After the ban, the fishery was reorgper year, but ortunately, at least other t@om. mydasnd
nized and the protection of the nesting beaches was increaged. imbricataalso show positive trends of abundance.
Since poaching of eggs and adults continued in most According to the diversity and abundance of sea turtles
beaches, more populations were decimated and severalta$ possible that at the present México is one of the more
the more important nesting beaches were lost. There areifiportant countries, since both the government and the so-
kinds of sea turtles, 10 can be found in Mexico and 9 of thestety are compelled to solve in a near future the relationship
nest in our beaches, in the next order of abundandmstween turtles and man.
Lepidochelys olivaceaChelonia m. mydasCaretta c.

COMMON SENSE CONSERVATION

Rod Mast
R.MAST@conservation.org

In considering the objectives, strategies and methoglse directions we take as managers and researchers of ma-
we employ for achieving the goals of marine turtle consefine turtle species and populations. The author will propose
vation worldwide, it is useful to look at biodiversity consersome over-arching principles for effective marine turtle con-
vation in general, what has worked and what has not in igervation and management.
cent times. An overview of some of the successes and fail-
ures and the lessons they can teach us, can help turtle con-
servationists and managers to better determine what are the
common sense approaches that will lead most rapidly and
efficiently to their goal. Standard biodiversity priority-set-
ting models like those used for tropical forests, when adapted
and applied to marine turtles, can serve as useful guides to
those investing in the conservation of turtles and their habi-
tats. Similarly, a glimpse at some past successes in wildlife
managemenirq situandex sit) can provide answers about
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RESEARCH UPDATE ON THE CUBAN HAWKSBILL TURTLE PROGRAM

Charlie Manolis?, Elvira Carrillo C. 2, Grahame J. W. WebB, Hiroko Koike 4, Rogelio Diaz P, Felix Moncada G2, Alexis
Meneses P, Gonzalo Nodarse A&, Georgina Espinosa L, and Bryan Baker*

Wildlife Management International, PO Box 530, Sanderson, N. T. 0812, Australia. cmanolis@wmi.com.au

2Ministerio de la Industria Pesquera, Cuidad de la Habana, Cuba

Facultad de Biologia, Universidad de la Habana, Cuidad de la Habana, Cuba

“Graduate School of Social and Cultural Studies, Kyushu University, Kukuoka, Japan

INTRODUCTION

Hawksbill Turtle shell has been produced by Cub&eneral patterns of reproduction Bf imbricatain Cuba
since the 1500’s, and until the cessation of international tradkere apparent, but more importantly, these data provided
(in 1992), it was one of the main supplierssoétmochelys insights into reproduction within the different fisheries zones.
imbricatashell from the Caribbean region. In 1968, Cuba’s  Although proportions of femalg. imbricatacontain-
sea turtle fishery was organized into a more formal, maimg follicles were similar in different fishing zones, lower
aged fishery, organized within four defined harvest zonggoportions of femalesaught in Zones B, C and D were
(Zones A-D). In 1983 the Cuban Ministry of Fishing Indusfound to contain shelled eggs (2.9%, 6.3%, 1.6% respec-
tries instigated a more scientific approach to the fishery, atidely), compared with Zone A (10.6%) (Moncadaal,
more detailed data (size, reproductive status, stomach c&897b), the main nesting area in Cuba. These data suggest
tents, etc.) were collected &nimbricatataken within each that a significant proportion of females with enlarged fol-
of the fishing zones. In 1990, the fishery was voluntarillicles in Zones B, C and D move out of their capture zone to
phased down, so that fishing effort could be diverted taest. This was not the case with females in Zone A, where
other export fisheries, and in 1994 the taking dmbricata the data were consistent with turtles caught there actually
was restricted to two traditional harvest sites [Isle of Pingesting there.

(Zone B; southwest); Nuevitas (Zone D; northeast)] (ROC  The main period of reproductive activity (August-De-
19974a; Carrilleet al.,1997a). cember) is also the time when fewer turtles containing eggs

In 1997, Cuba submitted a proposal to the 10th Coare caught in Zone D, consistent with movement of turtles to
ference of Parties to CITES to transferimbricatain Cu- Zone A. Based on these reproductive data, it was estimated
ban waters from Appendix | to Appendix Il (ROC 1997a)that some 65% of reproductively actizeimbricatawere in
The proposal presented a variety of detailed data to suppé®ne A. Zone-specific harvest data between 1983 and 1990
Cuba’s case. Additional data collected after submission @fefore harvests were scaled down) indicated that Zones A
the proposal were distributed at the CITES meeting in Juasd D accounted for 64% of the total Cuban harvest (Carrillo
1997 (ROC, 1997b), and this Symposium provides an ogt al, 1997b).
portunity to provide a further update on key research pro-
grams currently underway in Cuba. TAGGING STUDIES

One of the key concerns raised about Cuba’s proposal Eretmochelys imbricathave been tagged in a number

to CITES was the extent to which harvests in Cuba may %ff countries in the Caribbeae.§. Antigua, Costa Rica,
fect the status d&. imbricataelsewhere, and vice versa. ASMexico Vir

, Virgin Islands, Bahamas, Puerto Rico), and until
turtles are not available, this issue was, and remains,

to resolve. There was a misconception that a “closed” poHHjbricata marked in the Bahamas is reported to have been

lation was being advocated by Cuba. There is no “cIosepecovered in Cuba (Zone D) in August 1997 (Bjorndal and

popu.lation of sea turtles anywhere, and Quba has r_naintair&qten’ 1998). There are no records of tags Eoimbricata
that it does not have a closed populatlc_)rEoimbrlc_:ata marked in Cuba being recovered in any other country - all
(ROC, 19974, b). Rather, Cuba has consistently rejected fig . heen recovered in Cuban waters.

notion that alE. imbricatamove randomly throughout the In contrast, harvesting in Nicaragua has led to the re-

Caribbean region, and that to accept such a theory on H?)Q/ery of tags fronk. imbricataoriginally tagged in Costa

ba§is of speculation would be irresponsible based on tﬁf'ca, the Virgin Islands and Puerto Ri@helonia mydas
evidence to date. andCaretta carettdagged in Cuba have been recovered in

various countries throughout the Caribbean, and vice versa
REPRODUCTIVE DATA (Moncadaet al, 1997a). Notwithstanding the lower num-
Examination of over 870B. imbricatataken during the bers ofE. imbricatatagged, the results f&. imbricataare
harvest period (1983-1995; Carrittbal, 1997b) yielded ex- different from other species, and are more consistent with
tensive data on reproduction (Moncadal,.1997b). (Data spheres of movement rather than random movement.
collection has been maintained at the traditional harvest sites). Tag recoveries frork. imbricatatagged on the north-

20 Conservation and Management / Oral presentations



F. A. Abreu-Grobois, R. Brisefio, R. Marquez, and L. Sarti (Comps.)

ern coast (Zone D) suggested movement in an easterly tffie eastern Caribbean (area near Monsterrat, Guadeloupe,
rection, with some animals rounding the eastern tip of Culatigua). The second turtle headed in a southerly direction,
(Moncadeet al, 1997a). In contrast, tag recoveries in Docpassing to the east of the Cayman Islands, and proceeding to
Leguas (Zone A; southeast) were indicative of a higher dghallow waters off the coast of Honduras and Nicaragua; it
gree of residency. As a tagging program was only recentbter changed direction, moving east to Colombia. Trans-
initiated at the Isle of Pines (Zone B), no comparable datsissions subsequently ceased for both of these animals. The

are available from there. third individual moved in a northwesterly direction before
moving south to shallow waters off Campeche Bank, Yucatan,
MITOCHONDRIAL DNA Mexico. Readings are still being recorded for this turtle.

To date, the Cuban study has resulted in the analysis of The !ack of readings when animals reach shgllow wa-
529 samples (nesting and foraging) from Mexico (126%ers remains a concern, and damage to the transmitter aerials

Puerto Rico (74) and Cuba (279), and additional sampl ganimals swim in coral reefs may be the cause of sudden

are currently being analyzed. However, although mt-DNAESSation of readings from some of the transmitters. Previ-
' ’ Hs studies witle. imbricatahave demonstrated this prob-

studies are a very powerful tool, caution must be exercis[c-.Z N hel h dv will . dth
when interpreting the results from such studiegy( em. Nonetheless, the study will continue, and the next stage

Mrosovsky, 1997). That foraging populations contain awidg\lIII involve transmitters being placed d&h imbricatain

range of haplotypes than those hatched in nearby beaché%eigting and foraging zones in Cuba, and perhaps in collabo-

true, but the degree to which mt-DNA results can be used.rﬁ)“on.With other countries in the Caribbean, Witimbricata
establish current rates of immigration and emigration idf their waters.
marine turtles is unclear (Bowen and Bass, 1997). The ap:
proach taken by Cuba is to treat such results cautiously, ?gNCLUSIONS
to continue to expand their database. Cuba has long been a major supplieEofmbricata
Notwithstanding that sampling biases can be signifshell and Japan the main buyer, until trade ceased in 1992.
cant (ROC, 1997b), data from Cuba indicate that a high prAnecdotal evidence from Japanese artisans with a long his-
portion ofE. imbricatain 3 foraging zones (Zones A, B, D) tory of working withE. imbricatashell (“bekko”) suggests
shared nesting haplotypes from one zone (Zone A). Somiferences between shell from different areas. For example,
86% of turtles foraging in Zone A shared the same haplotypiey have been able to distinguish Cuban shell from that
as nesting samples from that zone. High proportions of fatterived in other parts of the Caribbean, and have long val-
aging animals in the two other zones (65% and 66% in Zongsd it above that from countries such as Panama, Nicaragua
B and D respectively) also shared the same nestimgd Mexico. Color, pattern and the workability of the shell
haplotypes. Likewise, using data from Mexico and Puertoave been identified as key differences.
Rico, 71% and 76% of turtles in foraging areas shared Through studies with tagging, mitochondrial DNA and

haplotypes in nearby nesting areas (ROC, 1997b). satellite tracking, Cuba continues to address the question of
the extent to whicl. imbricatamove in and out of Cuban
SATELLITE TRACKING waters. Satellite tracking has provided some valuable data,

Satellite tracking oF. imbricatawas recently initiated but no definitive rates of immigration or emigration can be
at the two traditional harvest sites in Cuba (see ROC 199ggantified from the limited data collected so far. The cost of
b). Initial results from Nuevitas, on the northern Coaét indi:_a’rrying Ol_jt satellite telemetry means that this_ aspect of the
cated movement of B. imbricatain an easterly direction, in program will proceed cautiously, steadily providing new data.

inshore waters along the coast. These data were consis

with the pattern of tag recoveries framimbricatatagged EIIIERATURE CITED

at this site (Moncada, 1994; Moncaataal, 1997a). Turtle Bjorndal, K.A. and Bolten, A.B (1998). Hawksbill tagged in

fishermen with over 25 years of experience in this area have the Bahamas recaptured in Culdarine Turtle

consistently stated that turtles are always caught on the west- Newslettef79: 18-19.

ern side of their nets, and when released on the other (e&iwen, B.W. and Bass, A.L. 1997. Movement of Hawksbill

ern) side, are never recaught in the nets. Turtles: What scale is relevant to conservation and what
Results from the second traditional harvest site at scale is resolvable with mtDNA dat&helonian

Cocodrilos, on the southern coast of the Isle of Pines, in early Conservation and Biolog¥(3): 440-442.

1997, consisted on oiie imbricatawhich stayed in the area Carrillo, E.C., A. Marchado, and P. Sanchez, 1997a. Regulation

of release for 75 days before transmissions ceased. Another of E. imbricatause in Cuba. AnnexI8: An Annotated

turtle swam from the Isle of Pines to Cayman Brac (Cayman Transfer of the Cuban Population of Hawksbill Turtles

Islands), and soon after returned to Cuban waters (ROC (Eretmochelys imbricajdrom Appendix | to Appendix

1997b) before transmissions ceased. Further work in late Il. Proposal submitted to CITES by the Republic of Cuba.

1997, with 3E. imbricataat the Isle of Pines, resulted inCarrillo, E.C., F.G. Moncada, S.R. Elizalde, G.A. Nodarse, C.P.

greater movement. One individual swam into Jamaican wa- Perez, and A.M. Rodriguez, 1997b. Historical Harvest,

ters, before proceeding in an easterly direction until it reached Trade and Sampling Data. AnneXxrt An Annotated
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Transfer of the Cuban Population of Hawksbill Turtles  Nesting ofE. imbricatain Cuba. Annex @n: An
(Eretmochelys imbricaj)drom Appendix | to Appendix Annotated Transfer of the Cuban Population of
. Proposal submitted to CITES by the Republic of Cuba. Hawksbill Turtles(Eretmochelys imbricajafrom
Moncada, F.G. 1994a. Migration of Hawksbill Turtle  Appendix | to Appendix Il. Proposal submitted to CITES
(Eretmochelys imbrica)an the Cuban platform. pp. 1- by the Republic of Cuba.
8 In: “Study of the Hawkshill Turtle in Cubé)”. Mrosovsky, N. 1997. Movement of Hawksbill Turtles- a
Ministry of Fishing Industry, Cuba: Havana. different perspective on the DNA dat@helonian
Moncada, F.G., Koike, H., Espinosa, G., Manolis, S.C., Perez, Conservation and Biologd(3): 438-439.
C., Nodarse, G.A., Tanabe, S., Sakai, H., Webb, GROC (Republic of Cuba) 1997an Annotated Transfer of
W., Carrillo, E.C., Diaz, R. and Tsubouchi, T. (1997a). the Cuban Population of Hawksbill Turtles
Movement and Population Integrity. Annexir@ An (Eretmochelys imbrica)drom Appendix | to Appendix
Annotated Transfer of the Cuban Population of Il. Proposal submitted to CITES, January 1997.
Hawksbill Turtles(Eretmochelys imbricajafrom ROC (Republic of Cuba) 1997bl&Cification and Update:
Appendix | to Appendix Il. Proposal submitted to CITES  Cuba’s Proposal on Hawksbill Turtlg&retmochelys
by the Republic of Cuba. imbricatg). Supporting data to Cuban Hawksbill Turtle
Moncada, F.G., C.P. Perez, G.A.Nodarse, S.R. Elizalde, A.M. Proposal Harare, Zimbabwe, June 1997.
Rodriguez, and A. Meneses, 1997b. Reproduction and

SEA TURTLE RECOVERY ACTION PLAN FOR KENYA

Jane R. Mbendgd, George M. Wamukoya, and Felix P. Kalok?

! Fisheries Department, P. O. Box 90423, Mombasa, Kenya. 104721.3234@compuserve.com
2 Kipini Community Conservation Centre, P. O. Box 1209, Mombasa, Kenya

3 Kindemothilfe Africa, P. O. Box 39531, Nairobi, Kenya

INTRODUCTION diction overlap. There is also lack of capacity in the form of
Sea turtles continue to play an important role in theersonnel and equipment. Most of the turtle nesting areas
cultural and socio-economic development of the coastal comre remote therefore encouraging the illegal transactions of
munities of Kenya. The historic cultural act of capturing setairtle products to continue unnoticed since surveillance is
turtles by use of the sucker fish (remora) links these peop#so wanting. Local community participation seems to be the
society, environment and biota. It is a means through whicimly plausible way to control illegal exploitation and conser-
knowledge of the sea and marine life is passed on, techwation of sea turtles and their habitats.
logical patterns maintained and, sea and resource procure- The Kenya sea turtle conservation committee has main-
ment skills socially rewarded. tained education and awareness. Under the same committee,
The green turtleGhelonia mydasis an important funds are being generated to support the community reward
source of protein and is significant as an item of social egeheme for local fishermen who participate in turtle nest pro-
change. The hawksbill turti&fetmochelys imbrica)gro- tection and also for compensation of nets destroyed in the
vides tortoiseshell and scutes sold for commercial gain. Turg@ent of incidental capture. Through grassroots actions,
oil, considered medicinal is used in the treatment of asthnmaultimedia campaigns, hands-on conservation projects, en-
ear infections and paralysis. Once obtained turtle meatvisonmental education and prosecution KESCOM has per-
shared among kinsmen and villagers at different levels inisted with efforts towards recovery of sea turtle stocks.
creasing in symbolic value at every level. Evidence of declin-  There is need for monitoring programs to establish popu-
ing harvests of sea turtles can be attributed to depleted stolek®n trends and also evaluate the success of conservation
and presence of legislation. The most significant threat éfforts, thus necessitating the selection of index beaches for
sea turtle survival in Kenya, however, is incidental capture stomprehensive studies. The area between Kipini and Ras
set gill nets and trawfl nets. Emphasis has to be laid up&mngwe within the Tana River delta is the most important
both protection of turtles and their eggs, protection of inmesting beach for turtles in Kenya.
portant feeding and nesting habitats and enforcement mecha- The migratory nature of sea turtles calls for regional
nisms. co-operation. For any effective management to be achieved
Current local legislation in the form of the Fisherieshere must be National, Regional and international initiatives.
Act, Cap 378 and the Wildlife Conservation and Managé-he Kenya sea turtle recovery action plan seeks to provide
ment Act, Cap 376, has proved inadequate in providing fpolicy makers and the public with detailed information nec-
the recovery of sea turtles. This legislation does not proviéssary to make informed decisions regarding the conserva-
for the recovery of habitats critical to sea turtles and enforcsn and recovery of depleted sea turtle populations in Kenya.
ment efforts are hampered as several enforcement agen&pscific objectives include: to provide, the most current and
are charged with this responsibility, creating obvious jurisomprehensive information on the distribution and status of
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sea turtles in Kenya, to indicate gaps in present knowledg®e)d in the remote areas of Mtondani and Tenewi.
to review the national and international legal responsibilities

of the government toward sea turtles, to discuss contempdtTIGATION MEASURES

rary threats to continued survival of sea turtles in Kenya and
to make recommendations for their sustainable conservati%ri
and management.

For an effective recovery programme, protection of
ne and terrestrial habitats is critical. The integrity of
sandy beaches is also essential. Protection and sustainable
STATUS, DISTRIBUTION AND THREATS use of these habitats requires conscious planning. It is rec-
ommended that proper land use planning for the coastal zone
The sea turtle species occurring in Kenya’s waters imnd development mechanisms to foster successful implemen-
clude: the green turti€pelonia myddsloggerheadGaretta tation of the same, at local level be put in place. Environ-
carettd, olive ridley (epidochelys olivacgaleatherback mentimpact assessments need to be made mandatory for all
(Dermochelys coriacda and hawksbill Eretmochelys coastal projects. This should be a holistic, interdisciplinary
imbricatd). Of these, the green turtle and hawksbill whictapproach that considers impacts from both natural and an-
appear to be evenly distributed, nest along the entire coabiropogenic effects.
line, the green turtle being most common. Nothing is known  Surveillance and enforcement capabilities by the de-
of the pelagic distribution or extent and abundance of tipartments concerned need to be strengthened. There is need
olive ridley, loggerhead and leatherback turtles, although db determine incidental catch and promote the use of turtle
ive ridley have been reported to be localised in Ungwamcluder devices. The technology transfer has been done and
Bay (Frazier, 1975). There is also inadequate indigenotie experimental phase of implementation is in progress on
knowledge of the loggerhead and leatherback turtles makitigee shrimp trawlers in Ungwana Bay. Also regulation of
it difficult to determine their distribution. Hughes (1971) reset nets and drift nets is essential coupled with the use of
ported that loggerheads nesting in Natal, South Africa atbsed seasons. Sewage disposal systems have to be put in
marked with metal tags have been captured in Malindi at tidace. Annual beach clean-up exercises are carried out to
Kenya coast, thus confirming their use of Kenya'’s waters.clear the beaches of marine debris especially plastics usu-
An obvious decline in the number of nesting femaleally ingested by leatherback turtles. An oil spill contingency
has been documented (Olendo, 1993). The older fishermglan with appropriate equipment and capability to handle up
further reveal that most of the sea turtles presently encoua+ier 2 spills is in place.
tered during fishing expeditions are smaller in size. They also  Supplementing reduced populations through manage-
indicate that there has been a rapid and drastic declinement techniques has involved: protection of eggs by trans-
turtle numbers and nests along the Kenyan coast in the palsinting nests and relocating to safer identical areas. Com-
two decades, although a large number of pelagic turtlesnmunity participation has been fostered for the success of
reported. This implies that there are two different popul@ollaborative management. The success of co-management
tions along the coast consisting of a migratory populaticsepends on whether these areas can provide benefits suffi-
and the resident population. It is not known, however whetheient for the local communities to participate in conserva-
the sea turtle population along the coast is stable or decltien. Their cultural and economic interests must be seen to
ing, though there is evidence that some nesting populatidms served. Suitable mechanisms for conflict resolution are
have been virtually exterminated (Wamukayal, 1995). necessary. An approach of facilitating and supporting income
Noticeable is the sporadic nesting pattern typical today aloggnerating activities for the local people is also being em-
the coast. ployed. Long term data for monitoring programmes has to
The threats faced by sea turtles in Kenya include: dbe accrued and techniques standardised so that scientific
struction and modification of habitat, trawling activities andinderstanding of the trends in sea turtle populations can be
sedimentation in Ungwana bay which cause a change in thehieved. Public education and awareness need to be car-
structure of the sea bed and characteristics of the outlyirigd out so that the recommendations in the action plan are
waters and elimination of species habitats, thereby affectiagticulated effectively with a view of enlisting public sup-
the functioning of the entire ecosystem. Sea grass beds pogt. Gaps in legislation ought to be identified and augmented
known to be showing signs of stress in some areas duevthilst new regulations are proposed. Networking and infor-
sedimentation, sewage and other effluents. Dynamite fishration exchange are to be co-ordinated within the Western
ing, use of spear guns, beach seining and use of poisoimlian Ocean marine turtle strategy.
chemicals results in damage of benthic communities. Sand
mining affects turtle nesting beaches. Coastal developmdfiPINI COMMUNITY CONSERVATION CENTRE
triggered by the tourism industry is a critical threat as eco-

. ) . . The area which is situated at the Tana River delta is a
nomic benefits precede conservation. Over-exploitation frogtI

ique ecosystem encompassing a large number of habitats.
e most critical, however, are: coastal ecosystems such as
tuaries, wetlands and mangrove forests; Mtondani and
newi marine turtle nesting beaches; Ziwayuu/Tenewi ma-

E’Fe turtle and dugong feeding habitats; sand dune ecosys-

traditional practice both for subsistence and commerci
purposes is exacerbated by the recent political unrest |
neighbouring Somalia as a spill-over of refugees (Kayamafg
increase the pressure on turtles. Ineffective law enforcemg
has led to poaching of eggs, turtle meat and oil which ar
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tem; and marine and fresh water fisheries resources. Tia@ly all stakeholders are required to participate so as to
need for proactive intervention against the resulting anthrprovide an opportunity for local communities and develop-
pogenic environmental degradation in Kipini led to the forers to synchronise their activities.

mation of the community conservation group in 1996, whose

aims broadly address sustainable development and natk@<KNOWLEDGEMENTS
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CONCLUSIONS Hughes, G.R. 1971. Sea turtle research and conservation in
Southeast Africa. IUCN Publicatidsew Serie81.57-

In a bid to manage the most important habitats for the
continued sustainability of the sea turtle population in Kenyﬁﬂ
o . .Mb
it is important to recognise the need to manage the Tana River
delta as a whole ecosystem in its entirety, rather than foa&-e
ing on a single resource, as the dynamism of the whole eco-
system is significant to the survival of sea turtles. The cofy,

. . a
ceptual framework has to include ecosystem functions, hu-
man uses, and the interplay of the two. Traditional conserva-
tion methods should be blended well with modern scientific
approaches in planning for sustainable development. Inevi-

67.

endo, J.R. and F.H. Mbwana 1995n&y of sea turtle
nesting beaches and foraging habitats in Keriygop.
ndo, D. 1993. fie status of sea turtles and dugongs in
KenyaA report to Kenya Wildlife Service. 15pp.
mukoya G.M. and R.D. Haller, 1995. Sea turtle
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SEA TURTLES IN THE REPUBLIC OF SEYCHELLES: AN EMERGING
CONSERVATION SUCCESS STORY

Jeanne A. Mortimer? a2
Department of Zoology, University of Florida, Gainesville, Florida 32611 U.S.A. jmort@compuserve.com
2Division of Conservation, Ministry of Environment, Victoria, Mahe, Republic of Seychelles

The Seychelles Islands, located in the Indian Oce#&dn the inhabited islands, most female hawksbills emerging
north east of Madagascar, were uninhabited when they wergo the nesting beach were killed for their shell which was
discovered by Europeans in 1609. From the time the islaneigher exported to Japan or used in the local tourist curio
were settled in 1770, marine turtles featured prominently irade. Both fresh and salted green turtle meat was readily
the economy of the Seychelles. Historically, raw shell froravailable, and although the law protected nesting female green
hawksbills(Eretmochelys imbrica)aand dried calipee from turtles, in fact, its enforcement was difficult. But even in that
green turtlesChelonia mydagused by Europeans for turtle society, and even among poor illiterate people, there were
soup) were exported, and green turtle meat formed a staplepecial individuals who could appreciate turtles for their in-
the local diet. This led to a serious decline in the turtle poptiinsic value as beautiful, living animals.
lations. Over time, the attitudes of both the Governmentand  Unfortunately, in virtually all societies, people have
the general public towards turtles have changed significantijewed marine turtles as valuable primarily because they
Following is a description of some of the events that led would be cut into pieces and their parts utilized directly or
these changes as seen from the perspective of the aus®fl to generate income. This attitude in itself is not prob-
who has done sea turtle conservation work in Seychelles fematic except where such utilization becomes unsustain-
more than six years—including three years during 1981-198le in the long term (as is often the case). As conservation-
several shorter visits in the late 1980’s and early 1990's, aistis, we need to find ways for people to generate income
2.5 years from 1995-1998. from sea turtles in a manner that will not destroy the popula-

In the early 1980’s (and before) Seychelles had primé&ions. In recent years, in some parts of the world, sea turtles
rily a rural economy. Most Seychellois were oriented towardave taken on new value as a tourist attraction.
the direct utilization of natural resources. Because of the his-
toric economic and cultural importance of turtles, SeychelloRECENT EVENTS

took particular pride in their tradition of turtle exploitation. In Seychelles, the patterns of overharvest documented
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between 1981 and 1984 (Mortimer, 1984) continued relativebensitize school children; and 8) awareness campaigns di-
unchanged until about 1989 when Seychelles developedeated at the general public. This paper will describe some
National Environmental Management Plan (EMPS) and pof the strategies we used to enhance public awareness about
in a bid for a multimillion dollar grant from the Global Envi-the endangered status of sea turtles in the Seychelles.
ronment Facility (GEF) to fund implementation of the plan.

Critics both inside and outside the country questioned i RATEGIES TO ENHANCE PUBLIC

commitment of Seychelles to environmental protection, givelWARENESS

the unsustainably high levels of sea turtle exploitation tak- The population of Seychelles comprises some 70, 000

?)\é'ople, primarily of African origin, whose first language is
Seychellois Kreol. All the Seychelles media (including local
TV, radio, and the press) respond positively to requests by
he Ministry of Environment to cover almost any newswor-
Bvent relating to turtles. But, our most powerful public
areness tool has probably been television. Almost every

ernment determined to make policy changes.

In 1993, the Government implemented Heawksbill
Artisan Compensation and Retraining Prograntimeugh
which the artisans reached a consensus between thems
and the Government to: 1) give up their businesses as tu

shell artisans in exchange for financial compensation; ag%ychellois family has a color TV, despite the fact that televi-

2) sekII thfeir stoc;]ks”or:‘ rawbshell to t.he _(BO:j/et:nmﬁntGThe§$on has been a feature of Seychelles only since the mid-
stocks of raw shell have been maintained by the Gover. 980’s, and until very recently had but a single station (SBC).

ment in a sealed container. The program, which cost U :

. A - e management of the Seychelles Broadcasting Company
250, 000 (50% paid by the Global Environment Fac_|I|ty an BC) strongly promotes environmental awareness. SBC regu-
50% by the Government of Seychelles), has been highly s rly imports nature programs in both French and English

cessful. All the artisans are now employed in alternative % om overseas sources Perhaps more important, however
cupations, and domestic trade in hawksbill shell productsdg; ~ produces their O'W” shows in the local I;inguage'

no longer apparent_. In 1994.’ having protected the curio af Seychellois Kreol) to highlight local environmental prob-

sans from economic hardship, the Government passed a s

offerlgg com?Iete legal pr_ote(?tlog forﬁel? turt:es. b During the past two years SBC has featured sea turtle
ea turtle conserv_atlon In Seychelles also got a bogst oq i the following programs in the Kreol language: 1) an

from the fact that during much of the past decade trgé

Sevchell has b db | %ur-long documentary about sea turtles in Seychelles; 2)
eychelies economy has been strong, and become largely.gq | “Magazine Shows” that incorporated 10-15 minute

service economy based on tourism—tourism being the Pfatures about local turtle issues; 3) an hour long round table

mary source of foreign exchange for the_country. Th&iscussion about turtle issues; and 4) on the very popular
Seychelles Government has come to appreciate that fore htly news program in Kreol, on more than a dozen occa-

tourists are attracted to Seychelles because of her beau ¥hs over the past two years. The news has reported on:
environment, and.that steps must be taken to preserve g discovery of carcasses of illegally slaughtered turtles;

peauty. Seyphellms have also come to.the (perhaps SUTPEfanded turtles that drowned in gill nets; workshops or
ing) realization that Europeans love to beesea turtes. In seminars highlighting turtle biology or conservation; the in-
Seychelles, tourists can encounter sea turtles on the nes

beach dal hil Keli h | reefs i ion of law enforcement officers to aggressively pros-
eaches and also while snorkeling on the coral reefs in g 1o gtfences involving turtles; and actual arrests or pros-
vicinity of the tourist centers. decution of such cases
"? .mld_1997’ b.Oth the Division of Conservation an In the presentation of information through the media
the Ministry of Tourism and Transport expressed conce

. ; o e try to appeal to the sensibilities of the local culture through
that dormant gill nets (a recently introduced fishing tecq e f?)lllowiﬂ% strategies: g

niqqe) were killing too many sea turtles and othe_r forms o% Language. Although most Seychellois speak English,
marine life. The Government responded by banning the us we usually present information in the local language,

of such nets in near shore waters. Seychellois Kreol

To be truly effectivg, such favorable national poligie Economic justification. We explain tHate turtles in
and Gove_rnmenf[ commltment needed to be accompal_wled their natural state make a good tourist attraction that
a change in public attitudes at the grass roots level. This need can be used to generate income for the Seychelles
was addr(_assed by “EEMPS Pro]?Ct J1: Seychelles Turtle We feature the turtle tourism pilot project at Bird Is-
and Tortoise Conservatigroordinated by the author be- land as an example of a successful program in which
tween 1995. qn_d 1998'. The J1 Project "_“p'e”?e”teo' a W'?‘e tourists assist the island management to monitor the
range of activities relating to sea turtles, including: 1) insti- nesting population. Interviews with tourists demon-
tutional strengthening; 2) training of conservation person- strate how much tHey enjoy the experience
nel; 3) monitoring of the status and biology of nesting an%) Appeal to national pride. We try to create an aware-
foraging turtle populations; 4) identification of critical nest- ness of how the turtle resources of Seychelles are
ing and foraging habitats; 5) assessment of human impacts; unique:

6) review of natlonal_ Ieglslat|on anq .poI|C|es perta|r_nng to a) Seychelles hosts some of the largest popula-
turtles; 7) collaboration with the Ministry of Education to
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5

tions of hawksbills remaining in the world. o cme.
Although these populations are vastly de -4';,/:""\ e

pleted from previous levels, many hawksbill 7™ ", ,
populations in other countries are on the verg _,f'\\ A\
of complete extinction. YA Y

b)  Onlyin Seychelles do hawksbills nestprima & & & &
rily in the daytime in significant numbers (an- DA T N '
other reason why they make a good touris . 1960 1970 1980 1990 2000 2010
attraction). (b)

Explain clearly why turtles need protection. Without
an understanding of how the long age to maturity
(which may be 30-40 years in some turtle populations’
complicates successful management of a populatior
the casual observer may find it hard to believe tha
sea turtles are really in need of protection. Two ap-
proaches have proved successful:

a) The use of diagrams (Figure 1) to illustrate
how damage caused by overharvest is maske
by the long age to maturity. And to show that
the damage may only become apparent afte
it is already too late to save the population.
Mortimer (1995) explains the use of these dia-
grams. AFTER 20 YEARS OF 100% EGG HARVEST

b)  Ensure that people understand the difference
between the life cycles of sea turtles and those
of the domestic animals with which they are
more familiar. A good approach is to ask people
to compare turtles to domestic pigs. After as-
certaining that pigs usually take 6-8 months
to reach maturity, the next step is to ask people
to imagine how they would manage a pig farm
if the pigs took 30 to 40 years to reach sexual
maturityand if in the process most of the pig-
lets did not survive to reach adulthood.

Maintain a dialogue with the turtle hunters. Since 198;:, _ _ _ _

. . . igure 1. Diagrams illustrating how:
the author has cultivated the f”endShlp and cooperg; Slaughtering nesting females on the nesting beach can destroy
tion of men who made their living hunting turtles.a turtle population, even before a decline in the numbers of nesting
These men often possess a great knowledge of turfégales becomes apparent on the breeding beach; and

natural hi story an d can also offer in sights about th@ Overharvest of eggs will destroy a turtle population from the bottom
even before the numbers of nesting females decline significantly

. . up,
Importance of the resqurce to the .SO(.:Ie'[y as well %g the breeding beach. For further explanation of diagrams see
about the methodologies of exploitation. One suclwortimer (1995).

individual, who had been a close friend of the author

since 1981, was employed on a full time basis as Projgetry competitions and general classroom discussion. We
Assistant for th&€MPS Project J1He is one of the have seen in Seychelles that a strong public awareness cam-
best turtle hunters in the country having literally killedoaign is critical to the implementation of any good sea turtle
thousands of turtles during his lifetime, and is highlynanagement plan. Some of the strategies we have used in
respected by his peers. He now genuinely believ&eychelles can be and should be part of sea turtle manage-
that the turtle populations have declined and are Ient programs elsewhere in the world.

need of protection, and he is willing to appear on TV
and say so. ACKNOWLEDGMENTS

e

AFTER 50 YEARS OF 100% EGG HARVEST

AFTER 70 YEARS OF 100% EGG HARVEST

As aresult of all the publicity, we have noticed height-  The EMPS Project J1: Seychelles Turtle and Tortoise

ened public awareness and participation. Coastal inhaliityyservationwas conducted with funding from both the
ants regularly report sightings of nesting turtles to the Diviggg (administered by the World Bank) and the Government
sion of Conseryation. They also call the police to report incs Seychelles. The success of the public awareness cam-
dents of poaching. In the past year, some half dozen cagggyn would not have been possible without the hard work,
have been prosecuted as a result. Young people are enthisiaporation and support of individuals from the Ministry
astic about live sea turtles as can be seen in art exhibitiogs g vironment (and especially the Division of Conserva-
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tion and the Environmental Education section), Seychelles Seychelles: Status and Management. Publication of the
Broadcasting Company, and the local newspapers. | thank IUCN Conservation Library: Gland, Switzerlarg&D pp.
David Godfrey (CCC) for his helpful suggestions regarding +4pl.

this presentation. Mortimer, J.A. 1995. Teaching Critical Concepts for the
Conservation of Sea Turtlelarine Turtle Newsletter
LITERATURE CITED 71:1-4.

Mortimer, J.A. 1984 Marine Turtles in the Republic of

TWENTY FIVE YEARS NESTING OF OLIVE RIDLEY SEA TURTLE LEPIDOCHELYS
OLIVACEA IN ESCOBILLA BEACH, OAXACA, MEXICO

Cuauhtémoc Pefaflores SalazarJavier Vasconcelos PérézErnesto Albavera Padilld, and René Marquez Millar?

Ynstituto Nacional de la Pesca, Centro Mexicano de la Tortuga. P. O. Box 16, Puerto Angel 70902, Oaxaca, México
cmtpenaf@angel.umar.mx

?Instituto Nacional de la Pesca, Centro Regional de Investigaciones Pesqueras. Playa Ventanas s/n, P. O. Box 591, Manzanillc
28200, Colima, México

INTRODUCTION covered with cringing vegetation and grasses (Wagirad,

The olive ridley turtle in Mexico has a singular impor-1992)‘
tance since it has constituted the historical support to tg)%JECTIVE
use of the turtle as resource. In the coast of Oaxaca, wh
their nesting is massive in two main beaches, La Escobilla To do a retrospective analysis of the nesting of turtle
and Morro Ayuta, their capture reached so high levels thalive ridley in La Escobilla Beach, Oaxaca, during the period
it came to consider like an over-exploited populatioi973to 1997.
(Marquezet. al,.1990). The above-mentioned was one of
the circumstances that moved the Mexican GovernmentMETHOD
promote the decree of total ban for all species and subspe-
cies of sea turtles in Mexican waters (Official Newspapeérrrib
May 31st 1990) together with other actions in the search fgﬁd

recovery their populations. males in beach every hour, differentiating them for activity in

d Ss_.\t\r/]eral z;uthors have glger; def|n||t||or_15 ﬁfﬂbﬁgon fsampling areas previously established, itis obtained the nest-
and, with words more or words 1ess, all give the ldea otg, fo 5165 esteemed of which sampling area, and the results
natural phenomenon consistent in the massive arrival fe

: . . : extrapolated for the whaderibazénzone.
marine turt_les o the b_ea_ch in order to_ deposit th(_elr €99S. with data obtained in the period 1973 to 1997 (Pefaflores
They mentioned that it is a form of highly organized %t al 1988) we made the pursuit of the numberdbazones
evolutive result and not like a fortuitous phenomenon, th hd

: . their annual frequency; it was defined the olive ridley
helps them in (_)rder o protect of _predators (Prl_tchard, 196 rtle reproductive season. In accordance with bibliographi-
or like the typical form of massive, synchronized and d

oo . Fal references was agreed to consider an average of 100 eggs
aggregation in order to could nest (Hildebrand, 1963 a @ nest. During the periods when the hatchlings goal the

Casas, 1978). Marquez in 1990 describeathibazdnlike urface was considered the amount produced in each

) . S
the emergency of nesting females to a small fringe Ofsangyribazén using traps placement in sampling zones (10

be_ach and that it pqqld last several hours or days. _Th%r\%ters); the breeding captured in the traps were counted and
might be more definitions, but the phenomenon contlnu? |

) L . Sleased immediately and this number was extrapolated
reserving us big incognito on the factor or factors that d'querrercet al.,1992); this value is nameeleased hatchlings
charge it and it makes possible that it happens. ' '

For several factors we consider around the 30 percent of the
eggs deposited produce breeding that reach the sea (Marquez,
WORKAREA 1992). It is considered that the sexual maturation happens
La Escobilla beach is in the Western end of a lonigetween 8 to 10 years of age and that 3 percent of the number
beach of approximately 22 kilometers. The nesting zone hafshatchlings recruit to the reproductive population (Marquez,
a longitude of 8 km. Traversal there are three fringes: ti€982), also each female nests on
firstis the zone that is narrow with an inclination approachethe average 1.6 times by season (Marquez, internal report
of 30 degrees and it stays humid; the second is a platforml®83). Based on this we calculated the number of nesting
superficial dry sand with a width of up to 40 m. This is théemales for each season. During commercial capture between
area that most of the turtles use in order to deposit th&®80 and 1990 in San Agustinillo, Oaxaca, the sexual ratio was
eggs and the third zone, the most distant of the sea, itoistained.

In order to esteem the number of nesting during the
azonest was applied the proposed method by Marquez
Van Dissel (1982), which is based in the number of fe-
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RESULTS AND DISCUSSION N =288,479

MALES 14.50%

The number oarribazonedor season fluctuate from 2
to 13 with average of 5, but if we differentiated the period of

14-

121
- - 88.50% FEMALES
101 — H

Figure 3. - Sex ratio of olive ridley in commercial catch in San
Agustinillo, Oax.

i
I

Mass Nestings
(number)

4 i I ley sea turtle has permitted recruitment and perma-
nence to the reproductive population from hatchlings
born in previous years.

=

R L FE R 2 82 8 5 3 3 8 8 & . : .
2 3 2 3 3 % 2 3 5 2 g 3 9 i The trend to the increment in number of nesting
VEAR felmales permit to suppose the existence of several
Figure 1. - Arribazones of olive ridley Lepidochelys olivacea in reproductive groups.
Escobilla beach during 1973 to 1997 e In the current conditions it is very probable that the

study in two stages: a) with legal capture (1973-1989) andb) ~ value of 1.6 times of nesting by season has modified
without legal capture (1990- 1997). The averages show are-  having anincrement.
markable difference one to another, for the first one is 3.6 Due the overlapping for the increment in the number
while for the second is 8dribazonedy season (Figure 1). of nesting, as well as afrribazonesbetween them,
A change in the average period betwagribazoneslso is with the rising destruction of eggs, which gives the
observed, because in the first stage the average was 28 days phenomenon an aspect of waste of organic matter, is
(Mérquez, 1976), and the second show a 17.4 days average; important to consider the possibility of the sustain-
at the same time the increasing of reproductive season is  able use of that protein. At the present time vultures,
observed from 6 months before the ban (June to December)  dogs and crabs take advantage of this protein.
to 11 months at the present time (May to March); the nesting
top stays between August and October. LITERATURE CITED

V\./'t.h the nest_lng datav_ve ce_llculated ha\{e been releaségsas G., 1978. Analisis de la anidacion de las tortugas
169 million hatchlings of olive ridley approximately in the marinas del génercepidochely®n México Anales de

period of this Work. The year With lowest hgtchling produc- Ciencias del Mar y LimnologidJniversidad Nacional
tion was 1975, while 1997-1998 is that of highest number of Autonoma de Méxicd (1): 141- 158

hatchlings produced. The annual average was about 7 rTeilfjerrero, H.L., C. Levet, T. Roman, and G. Hernandez. 1992.
Evaluacion de la Poblacién anidadora en la Playa de

30,000 _ la Escobilla y su relacidn con la produccién de crias.
25,000 I Reporte Técnico Temporada 1991-1992. PRONATURA
o @ 20,000 1 A.C. México.
% g 15,000 1 Marquez, R. 1976. Estado actual de la pesqueria de tortugas
E € 10,00 i marinas en México, 197&erie: Informacion Instituto
5.000 H]ﬁ]m] H Nacional de la Pesca. Secretaria de Industria y
O,J]fl& Wi Comercio46:1- 27. México.

1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997

Marquez R., 1982. Situacion actual y recomendaciones para
year el manejo de las tortugas marinas de la costa occidental
mexicana, en especial de la tortuga golfiapidochelys
olivacea. Ciencia Pesqueranst. Nal. Pesca, Sria de
Pesca,3): 83-92. México.

. . . o Ma , R., 198R ted ltados de i tigacio

lion (Figure 2). In a sampling of 288.479 adult individuals arguezl tort eporlfe_z © rLesu_;\ OE Ie mvel_s 'gacion
done during the period between 1980 and 1990), 85.5% were © 'a tortuga gofina Lepidocnelys olvacea

( N (unpublished manuscript) Instituto Nacional de la pesca

females and 14.5% males, with a ratio of 6:1 was Obta'n‘ﬁﬁjéquuez, R. and H.G. Van Dissel 1982. A method for evaluating

(Figure 3). the number of massed nesting olive ridley sea turtles
Lepidochelys olivaceaduring an arribazén with
CONCLUSIONS comments on arribazén behavidietherlands Journal
. For the number of nesting females, La Escobilla beach 0f Zoology32(3):419-425

is one of the most important in all the world. Marquez, R., J. Vasconcelos, M. Sanchez, S. Sanchez, J. Diaz,
C. Pefaflores, D. Rios, and A. Villanueva. 1990.

Figure 2. - Estimated number of hatchlings produced in Escobilla
beach, Oaxaca México in the period 1973 to1997

i The forbidden in the commercial capture for olive rid-
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Campamentos tortugueros. Manual de operaciorPefiaflores, S.C and E Natarén. 198&sultados de acciones

Instituto Nacional de la Pesca, Secretaria de Pesca, proteccionistas para las tortugas marinas en el Estado

México. 67 pp. de Oaxacalos Recursos Pesqueros del phistituto
Marquez, R., 1990FA0 Species catalogue. Sea turtles ofthe  Nacional de la Pesca. Sria. de Pesca. pp: 339 -350. México.

world. An annotated and illustrated catalogue of se&ritchard, P.C.H. and R. Marquez, 1%&8np’s ridley or the

turtle species known to datEAO Fisheries Synopsis Atlantic ridley, Lepidochelys kempliiUCN Monogr.

N 125 vol11l. Rome, FAO, 81 pp. (Marine Turtle Ser.2: 30.

CONSERVATION AND MANAGEMENT OF THE OLIVE RIDLEY ON THE MADRAS
COAST IN SOUTH INDIA

Kartik Shanker
Centre for Ecological Sciences, Indian Institute of Science, Bangalore 560012, India. kartik@ces.iisc.ernet.in

The Olive Ridleys that nest on the Madras coast afhe hatchery was overcome by lowering nest density from 2
pear to be on the decline, as do other populations on Indi@nl nest/rain 1991-92, so that hatchling survival increased
coasts. While Whitaker estimated 100 nests/km/seasonfiom 48 % in 1990-91 to 84 % in 1991-92.

1973, estimates ranged from 5-20 nests/km/season from Urbanization and fishing communities both continue
1988-1996. Nesting declined to 2-3 nests/km in 1997 and pose threats to nesting turtles, and coastal residents need
1998. The main causes for the decline are the direct and e mobilized to provide protection for the turtles. Earlier
direct effects of urbanization. While poaching may have be@mditions can be revived in the fishing communities; this can
prevalent prior to urbanization, it seems to have increaspd reinforced in various ways by the adjoining urban com-
dramatically since. Public beaches and residential areasinity which has the requisite financial resources. In this
(which have expanded south along the coast about 1 km pegnner, those immediately in contact with the turtles can
year) are brightly lit. Habitat degradation has occurred dégsure their sustained protection on this and other inhab-
to sand mining and encroachment. Further, due to the ded coasts.

cline in traditional fishing as a livelihood, because of pollu-

tion and competition from motorized trawlers, turtles havaCKNOWLEDGEMENTS

lost a protector (traditional fisherfolk worship turtles) and

ained an enemy (opportunistic poaching by younger fisher- Members of the SSTCN over the past ten years are
?nen) y (opp P g by young commended for their conservation efforts on the Madras

. . . coast. | thank the Ministry of Environment and Forests and
Various groups have been involved in sea turtle con- : .

. . e Tamil Nadu Forest Department, Government of India,
servation on the Madras coast since 1973. The Students Sea . .
. . of supporting our work and the organizers of the Sympo-
Turtle Conservation Network (SSTCN) designed a. . . .

. . sium and The David and Lucile Packard Foundation for travel

cost-effective hatchery in 1988 (study area and methods %rsesistance
described in Shanker, 1994). Between 1988 and 1997, we ’
collected 790 nests anq released about 5_5, 0_00 hatchli 9 ERATURE CITED
The mortality of hatchlings (largely dead in pipped eggs
was high (20 to 30%) during 1988-91. Survival of hatchlingShanker, K. 1994. Conservation of sea turtles on the Madras
was inversely correlated with clutch size from 1989-1991 and coastMarine Turtle Newslette64, 3-6.

with environmental temperatures in 1989-90. Low Survival in

AGREEMENT FOR THE CONSERVATION OF SEA TURTLES ON THE CARIBBEAN
COAST OF PANAMA, COSTA RICA AND NICARAGUA

Lucinda K. Taft %, Chris Wold?, Thomas T. Ankersen, Lizbeth Espinoza, Mario Boza! 25 Anne Meylarf, and Peter Meylari
iCaribbean Conservation Corporation

2Center for International Environmental Law, Northwestern School of Law of Lewis Clark Law College

3Center for Governmental Responsibility, University of Florida College of Law

4Centro de Derecho Ambiental y Recursos Naturales, San Jose, Costa Rica

SWildlife Conservation Society

5State of Florida Department of Environmental Protection, St. Petersburg, FL, U.S.A.

"Eckerd College, St. Petersburg, FL, U.S.A. ccc@cccturtle.org

A draft "Agreement for the Conservation of Sea Turtlegua" has been prepared to provide a framework for a coordi-
on the Caribbean Coast of Panama, Costa Rica and Nicajated and systematic multinational approach to the conser-

Oral presentations / Conservation and Managemef9



Proceedings of the 18th International Symposium on Sea Turtle Biology and Conservation

vation of sea turtles. It is based on the premise that thdsr committee of governmental officials, non-governmental
nations share the responsibility for certain sea turtle popularganizations, representatives of the private sector, local
tions that cannot be managed independently. Trilateral meeople, and scientists. The Agreement prohibits many ac-
gotiations for the adoption of this unique agreement contivities until the Parties demonstrate that they are sustain-
menced in December 1997 in San José, Costa Rica. The Agedale or do not harm sea turtles. In order to maintain its focus
ment calls for the Parties to establish a regional systemaf regional habitat protection and management, the agree-
protected habitats based upon the biological requiremement defers to the Inter-American Convention and CITES
of sea turtles specific to these three countries, including nesith respect to issues concerning turtle excluder devices
ing beaches and marine habitats. Parties together decidg DEDs) and international trade. Additionally, the Agreement
a regional basis which marine and terrestrial habitats to plie-expected to serve as a sub-regional mechanism for imple-
tect. Implementation and enforcement duties are assignedrtentation of the recently concluded Inter-American Con-
a Sea Turtle Conservation Advisory Committee, a nine-memention for the Protection and Conservation of Sea Turtles.

ILLEGAL HARVEST OF NESTING GREEN TURTLES CHELONIA MYDAS IN
TORTUGUERO NATIONAL PARK, COSTA RICA

Sebastian Troéng and Thomas A. Rankin Gonzalez
Caribbean Conservation Corporation, Apartado Postal 246-2050, San Pedro, Costa Rica. basse@hotmail.com

INTRODUCTION METHODOLOGY

Tortuguero National Park (TNP), situated on the Carib-  The study period extended from 6 July to 26 September
bean coast of Costa Rica, hosts the largest green turtle rob897. Track surveys were conducted weekly to determine
ery in western Caribbean (Caat al.,1978). Tagging and the level of nesting and the number of turtles illegally har-
monitoring of the nesting population was initiated in 1958ested from the beach. The study area includes three beach
by the late Dr. Archie Carr and has since been conducteektions. A total of twelve track surveys were conducted from
every green turtle nesting season (Carr 1956). A major isstertuguero rivermouth to 8 km south of the rivermouth
in the early days of the green turtle monitoring program wdsbeach section A). Eleven track surveys were conducted
the harvest of green turtle females from the beach (Carr 196@pm 8 km south of Tortuguero rivermouth to Jalova lagoon
Nesting turtles were turned and slaughtered mainly for thérbeach section B=22 km), the most inaccessible beach sec-
calipee which was exported to Europe and U.S.A. to be usih. Also, three track surveys were conducted from Parismina
as the main ingredient in turtle soup (Parsons 1962). Bettarermouth to 8 km south of the rivermouth (=beach section
protection for nesting females was provided in 1970 whe®), outside of TNP. Green turtles nest only sparsely on this
18 miles of the Tortuguero nesting beach became part sifetch of beach (<4 nests/night) but reports of extensive
Costa Rica’s first national park. Park rangers and Caribbeidllagal harvest in this area rendered surveys necessary.
Conservation Corporation researchers and volunteers patrol- Track surveys were conducted in the early morning and
ling the nesting beach have since contributed to limit thanly tracks from the previous night were recorded. The num-
illegal take of females from the nesting beach. ber of illegally harvested green turtles was determined by

However, Costa Rican authorities currently allow aecording the drag marks from flipped-over turtles. Drag
green turtle fishery. Permits are issued to fishermen in Limomarks often covered each other. In such cases, the track sur-
55 km south of TNP, allowing a total annual catch of 1, 80@yor would estimate the total number of turtles taken by
green turtles. The permits only allow fishermen to catchoachers.
turtles in the sea and not within protected areas. Green turtles
are caught entirely for the domestic Costa Rican meat m&ESULTS

ket and consumption is mainly limited to Limén. The legal Ample evidence of illegal harvest was found during

quota system i_s not strictly enforced W_hiCh makes it easy iffe course of the study (Figure 1). Relatively low levels of
opportunistic flsherme_n to exceed the|r_quota and sell grem@gal harvest (0-3 females/night) occurred in beach sections
turtles caught on nesting beaches and in protected areas\ny C, throughout the study period. A large part of this
zjdned(?rl:gtfirtzreo?fﬁgEzﬁgogogzee\?;l:i(;irﬁzg (Z?:lil"soe)dhg\)//elztlzsmg vest _is Ii.kely fo be for local consumption in Tortuguero
2nd Parismina villages. However, turtles found flipped-over

contributed to an increase in illegal harvest of female turtI%%t alive in the morning indicate that part of this harvest was
from the nesting beach in TNP. for commercial purposes

A study was carried out during Caribbean Conserva- Only live turtles are bought for slaughter in Limon, to

t!on Corporat_lon’s 19.97 Green Turtle Program with the Obje%’nsure that the turtles are freshly caught. No illegal harvest
tive to quantify the illegal harvest of green turtles from thﬁ/as observed in beach section B during the first part of the

nesting beach in Tortuguero. study period. However, extensive illegal harvest began in
beach section B in late August. Large-scale illegal harvest

was first observed on the night of 27 August when Carib-
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Beach Section A late October 1997). lllegal harvest was observed before 6
July and after 26 September in conjunction with other moni-
toring activities.
The full effects of the illegal harvest on the nesting
f I2 population are not known. However, consequences may be
0 serious given the long time green turtles take to become
sexually mature and the sensitivity of sea turtle populations
to exploitation of adult females. It should be added that the
population of green turtles that nest at Tortuguero is also
heavily exploited in the main feeding pastures in Nicaragua.
100 Lagueux (1998) estimates that at least 10, 166 green turtles
were harvested in Nicaragua in 1996.
o 2 The illegal harvest in Costa Rica is made possible by
1 | | lack of enforcement of the legal quota system and lack of
I renveia s fiw Owg mAus  sseper  14separ Op enforcement of protected area legislation. Caribbean Con-
Date servation Corporation and other Costa Rican conservation
organizations therefore urge the newly elected Government
Beach Section C of Costa Rica to address the problem by:

Green Turtles
O R, N WM~ O
L

”ololo o |

697 1697  26M197  5Aug97 15Aug97 25Augd7  4Sep97  14Sep97  24Sep97

Date

llegallyHarvested

Beach Secton B

Green Turtles
n B (I)._‘H
o85883888

Ly

-
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lllegallyHarvested

A) increasing the number of beach patrols by Tortuguero
3 Conservation Area (ACTo) staff;

N and either:

[ 0 B) enforcing the legislation that controls the sale of turtle
“Date FMOST ASeRaT  paSepar EeSenst products, particularly in Limén;

or:

Figure 1. II/ega/ harvest of green turtl_es in: a) Beach Section A, b) C) ending the |ega| harvest since the quota System ren-
Beach Section B, and c) Beach Section C. ders the enforcement of legislation controlling turtle
bean Conservation Corporation staff encountered poachers trade difficult.
and flipped-over turtles in a remote part of beach section B.
The start of the intense illegal harvest coincided with thfCKNOWLEDGMENTS

onset of calm seas that allowed boats from Limoén to ap- .o study was entirely funded and conducted by Car-

proach th_e b_e_\ach at night. ) . ibbean Conservation Corporation as part of the 1997 Green
The limiting factor for the illegal harvest in beach S€Ct rtle Program

tion B during the second part of the study period was the

capa_tcity of the poac_hers’ boats to carry turtles. This WRS$TERATURE CITED

confirmed one morning when the track surveyor encoun-

tered 15 turtles still flipped-over on the beach. The turtldsarr, A.F. 1956The Windward RoadNew York.

were most likely left by poachers who had filled their boat tearr, A.F. 1969. Survival outlook of the West-Caribbean
the brim and would return to collect the turtles after they had green turtle colonylUCN Publications New Series
off-loaded their first shipment Supplementary Papéto. 31: 13-16.

To estimate the total illegal harvest, we assume a corarr, A.F., M.H. Carr, and A.B. Meylan. 1978. The ecology
stant harvest regime in beach section A and C, and two har- and migrations of sea turtles, 7. The Western Caribbean
vest regimes’ 6 Ju|y-26 August and 27 August-ZG Septem- green turtle CO|On)BU||. Am. Mus. Nat. Hisfl62 1-46.
ber, in beach section B. Lagueux, C.J. 1998Varine turtle fishery of Caribbean

Atotal of 1, 720 (90% C. I. =601-2, 939) green turtles Nicaragua: Human use patterns and harvest trends.

were illegally harvested from the nesting beach (sections A, Doctoral dissertation. University of Florida. Gainesville,

B, and C) during the study period (Table 1). Florida. _ _
Parsons, J. 196Zhe Green Turtle and MatUniversity of

Florida Press. Gainesville, Florida. 126pp.
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DISCUSSION
The estimate of the iIIegaI harvest pr able 1. lllegal harvest of green turtles in Tortuguero, Costa Rica, 6 July-26
eptember 1997.

sented here should be considered conservative

for two reasons. Firstly, only drag marks visible , , Extrapolated to entire study period
. . Section Period Nightly harvest Total Harvest C..
on the beach in the morning were recorded. Drag tCL
marks from turtles turned over close to the water’s A 6 July-26 Sept 1.08%0.60 89.9 48-133
) B 6 July-26 Aug 0 0 0
edge had by then already been erased by waves 27 Aug-26 Sept 49+37.3 1519 549-2,489
Secondly, the study period did not encomppssS 5 July-26 Sept 1.33£2.58 110.7 4-317
. . TOTAL 6 July-26 Sept N/A 1,720 601-2.939
the entire green turtle nesting season (late Jame-
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ROLES OF SEA TURTLES IN MARINE ECOSYSTEMS: NUTRITIONAL ECOLOGY AND
PRODUCTIVITY

Karen A. Bjorndal
Archie Carr Center for Sea Turtle Research, University of Florida, Gainesville, FL 32611, U.S.A. kab@zoo.ufl.edu

The roles of sea turtles in the structure and function efhose passing would have little effect on ecosystem
ecosystems have been largely unstudied. An understandfngction? To address this question, many studies must be
of their capacity to affect ecosystem structure and functi@monducted, most of which have a nutritional basis: the roles
can be viewed as the ultimate integration of our knowledgd sea turtles as predators and prey, as competitors with
of sea turtle biology. In addition, such studies have importaather species, and as conduits for substantial nutrient and
implications for the management and conservation of seaergy flows within and between ecosystems. Another
turtles. Under the pressure of increased demand, priorigitical area for research is the mechanisms that regulate
for access to conservation resources is shifting to thogeoductivity (growth and reproduction) of sea turtle
species that have critical roles in the functioning gfopulations. Many of these mechanisms have a nutritional
ecosystems. Are sea turtle species central to and esseitizis as well.
for healthy ecosystem processes, or are they relict species

GREEN TURTLES IN THREE DEVELOPMENTAL HABITATS OF THE FLORIDA
ATLANTIC COAST: POPULATION STRUCTURE, FIBROPAPILLOMATOSIS AND POST-
JUVENILE MIGRATORY DESTINATIONS

Llewellyn M. Ehrhart, William E. Redfoot, and Dean A. Bagley
Department of Biology University of Central Florida P.O. Box 1623680Orlando, FL 32816-2368, U.S.A.
lehrhart@pegasus.cc.ucf.edu

Green turtle populations are under study in three d6STFP). Trident Basin turtles are significantly smaller (SCL)
velopmental habitats, each with distinctive biotic and abihan those of the lagoon and reef, and free of GTFP. A lim-
otic characteristics, on Florida's Atlantic coast. These inclugted number of international tag recoveries now suggests the
the Indian River Lagoon (a shallow estuary), nearshore wormvestern Caribbean coast, and possibly Cuba, as the post-
rock reefs and a Trident submarine turning basin. The lgrvenile migratory destination of Indian River green turtles.
goon and reef populations are morphometrically similar but
strikingly different in the prevalence of fibropapillomatosis

ECOLOGY AND POPULATION BIOLOGY OF HAWKSBILL TURTLES AT A
CARIBBEAN FEEDING GROUND

Yolanda M. Leén! and Carlos E. Die?
! Grupo Jaragua, Inc., Santo Domingo, Republica Dominicana. cediez@caribe.net
2 Departamento de Recursos Naturales y Ambientales, San Juan, Puerto Rico

INTRODUCTION

Beginning in the summer of 1996 and throughout 1997AN D_‘"?‘m (unpublished) at depths of 15 m or Iess._ A benthic
an intensive tagging program of hawksbill turties and irclassification of the study area was performed using natural

the-water surveys were conducted on the South-west coSr aerial photographs (vuelo INFR_ATUR_’ 1993). Stom-
of the Dominican Republic, specifically in the area ofich lavage was conducted as described in Balazs (1980).
que latitude and longitude of all captured turtles were ob-

Jaragua National Park. The objective was to study on a lon X : )
term basis certain aspects of the ecology and populati[?rllned using a GPS receiver. Straight carapace measurements,

biology of this endangered species in a feeding area. from notch to tip (SCL N-T) were taken for all captured turtles
using tree calipers. The sex of the animals was determined

METHODS by testosterone level analysis in blood serum at Dr. David

) Owens’ Laboratory (Texas A&M University).
In-the-water surveys were conducted to find and hand-

capture turtles following methods developed by Diez and
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RESULTS the people that helped us in the field. YML would like to
acknowledge travel assistance for a grant made to the Sym-

All hawksbills captured (n = 234) were found in low-""". . ; :
relief, sparse hard bottom and coral reef habitats of east8i UM by The David and Lucile Packard Foundation.

Jaragua National Park and Cabo Rojo. Diet preferences dif-

fered from other studies in the Caribbean (Meylan, 198 ?TERATURE CITED

van Dam and Diez, 1996; Anderes and Uchida, 1994), thederes Alvarez, B. L. and I. Uchida. 1994. Study of
preferred food item beinRicordea florida(Cnidaria: hawksbill turtle Eretmochelys imbricaja stomach
Corallimorphg. Captured turtles had a size range (SCL N- content in cuban watertn: Study of the Hawksbill

T) of 19.7-69.7cm. The majority of the turtles (87%) were  Turtle in Cuba(l). Ministry of Fishing Industry, Cuba.
juveniles between 20 and 40 cm SCL N-T. Sex ratio was 27-39

biased towards females (68 %, n = 146). Recaptured turtBaslazs, G. A. 1980. Field methods for sampling the dietary
(n = 25; time interval between captures = 45-571/days, av- components of green turtlé&helonia mydasHerp.
erage 182 days, S. D. = 146.17) showed limited displace- Reviewll(1): 5-6.

ment from the first capture site (range = 10.0-870.0 m, afdiez, C. E. and R. van Dam. (unpublished manuscript).
erage = 276.25, S. D. 242.16) during the study period. An- Ecological and populational aspects of hawksbills
nualized growth rates were very variable among individu- inhabiting the nearshore areas of Mona and Monito

als and localities (range 0.52-9.52 cm yeaverage = 5.58, islands, Puerto Ricdl996 Research report. 36 pp. + 4
S. D.=2.93). appendices.

Meylan, A. 1988. Spongivory in hawksbill turtles: A diet
ACKNOWLEDGMENTS of glass.Scienceg(2): 393-395.

We thank the Japan Bekko Association, Grupo Jaragu\é?}n Dam, R. and C. E. Diez. 19976r.e_dat|on by haWk.Sb'”
turtles on sponges at Mona islanBuerto Rico.

Idea_l Dominicana Mining Compa”_V* Rhont_:la Pz_itte_rson_/ Dr. Proceedings of the 8th International Coral Reef
David Owens (Texas A&M University), Marine Biodiversity Svmoosium. Panama. June 24-29. 1996

Project-DR (GEF-UNEP /ONAPLAN), Archie Carr Sea  =Y"'P : : ' '
Turtle Research Center, UNPHU University GIS lab and all

THE FEEDING ECOLOGY OF JUVENILE GREEN TURTLES UTILIZING THE TRIDENT
BASIN, PORT CANAVERAL, FLORIDA AS DEVELOPMENTAL HABITAT

William E. Redfoot and Llewellyn M. Ehrhart
Department of Biology, University of Central Florida,Orlando, Florida 32816, U.S.A. bredfoot@gdi.net

The Trident Basin, a man-made embayment lined witinited biomass of the algal mat might explain the unusual
rock rip-rap, supports an unusual population of juvenilgopulation structure. Only two other reported populations
green turtles-none of the captured individuals have exceed¥duvenile green turtles in the southeastern U.S. have a
50 cm SCL. The combined results of the analysis of 13Milar population structure; both utilize rock rip-rap habi-
samples of food items obtained from these animals revealéds.
that 87.3 % of the food items were algae species found in
the algal mat growing on the rip-rap. Animal tissue made
up 4.4 % of the food items, unidentifiable materials 4.0 %,
angiosperm stems and leaves 3.6 %, and plastic 0.7%. The

HAWKSBILL TURTLES IN THE CARIBBEAN: THE MONA PERSPECTIVE

Robert P. van Dam and Carlos E. Diez
Negociado de Pesca y Vida Silvestre Departamento de Recursos Naturales y Ambientales San Juan, Puerto Rico
rvandam@compuserve.com

Since 1992 we have been conducting intensive stuaient, abundance, genetic makeup, diet, growth rate, be-
ies (both in the water and on the nesting beach) with hawlaaviors, and reproduction. The implications and limitations
bill turtles at Mona Island, Puerto Rico. This work is yieldof these findings for other hawksbill turtle populations are
ing new insight into basic turtle biology, such as recruidiscussed.
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HABITATS AND BAD HABITS OF YOUNG LOGGERHEAD TURTLES IN THE OPEN
OCEAN

Blair E. Witherington
Florida Department of Environmental Protection, Marine Research Institute, 9700 South A1A, Melbourne Beach, Florida
32951 U.S.A. spinnaker@prodigy.net

This study seeks to provide additional information omocline waves and are evident as lines of foam and debris
the pelagic ecology of neonate sea turtles found in the Asejacent to or within an area of calm surface water. A third
lantic Ocean near the western Florida Current off Floridhabitat type included windrows, which are produced by
Post-hatchling loggerheadSdretta caretty, at sizes of 41- wind-generated Langmuir circulation cells and are evident
78 mm straight carapace-length, are commonly found &s closely aligned rows of debris that are oriented parallel
this area and have been reported on elsewhewith wind direction. These habitat types were not mutually
(Witherington, 1994). Elements of this study include a dexclusive. For instance, fronts and slicks that contained
scription of the oceanographic features where post-hatchlingtles commonly broke up into windrows when the wind
loggerhead turtles are found, an analysis of post-hatchlibgcame greater than 10-15 knots.
catch-per-unit-effort (CPUE), a comparison of items recently
eaten by post-hatchling loggerhead turtles to items collect€ATCH-PER-UNIT-EFFORT
from the surrounding water, and a description of the preva-
lence of plastics and tar in the mouths, esophagi, and stolrg
achs of captured post-hatchling loggerheads.

Timed searches for neonate turtles were made as the
search vessel moved at idle speed (approximately 2.5
knots) through the center of a debris line. After turtles were
observed, an attempt was made to capture them using a dip
net or similar device. Some turtles were observed and iden-

Eighteen trips were made to a region of the Atlantidified to species and size class but not captured.
east of Cape Canaveral, Florida, near the 40 fathom con- A total of 293 post-hatchling loggerhads were observed
tour at approximately 28.5 N and 80.0 W. The region iduring timed searches (n=24.0 search-hours). No neonate
approximately 25-40 nautical miles east of the Florida coagteen turtles Chelonia mydaswere observed, which is
near the western wall of the Florida Current. Trips wersurprising given that 1-5% of all hatchlings leaving east-
made during the period of hatchling emergence activity aoast Florida beaches are green turtles. Mean CPUE divided
nearby nesting beaches and spanned the period of 22 JAnyong six bi-weekly periods between 15 July and 15 Octo-

STUDY AREA/PERIOD

through 1 October 1997. ber ranged from 31.4 turtles/hour (in early August) to 0.0
turtles/hour (in early October). The mean CPUE for the study
HABITAT period was 12.4 turtles/hour.

Habitat was surveyed on board the R/V Excellent Fis
II, 2 6.5 m cuddy cabin with a 150 hp outboard motor. Withi
the study area, lines of debris were targeted that indicated Sixty-six post-hatchling loggerheads were captured in
regions of surface-water downwelling. These areas of paway that allowed the simultaneous collection of the float-
tential neonate sea turtle habitat were characterized by tétkg material surrounding them (referred to as “outside
ing measurements of position (latitude and longitude), waamples”). The device used for this was a funnel net which
ter-surface temperature, conductivity, and current speed agwhsisted of a funnel of 500 micron stainless steel mesh
direction at points located 0. 1 nautical mile on either sidmnnected to a 300 micron mesh removable sample bag.
of the debris line. Temperature and conductivity were me@he net sampled an approximately 30 cm radius around the
sured with a YSI model 30 meter and current measuremengptured turtle. Each turtle captured in this way received a
were made by tracking a current drogue with a Garmayastric lavage in order to flush a sample of recently eaten
global positioning receiver. Additional notes were madigems from its stomach and esophagus (referred to as “in-
describing density oddargassunand other debris, width of side samples”). The material collected from around each
the debris line, orientation of the debris line relative to wintlirtle and the sample of flushed items from the lavage were
direction, and weather and sea conditions. bagged and iced for later identifications on shore.

Three types of debris lines were surveyed and were The mean wet-weight of the surrounding material from
found to contain neonate turtles. The first habitat type i86 post-hatchling captures was 79. 6 g (0.0-490. 1 g,
cluded oceanic fronts which were evident as shear bour8D=117.7 g). All but one of the 66 turtles had measurable
aries between water masses having different temperatuamounts of material nearby and measurable lavage samples
conductivity, and current characteristics. A second habitatre obtained from all but one turtle.
type included slicks, which are produced by the downwelling  After weighing, large samples (such as most of the
above and behind the crests of large, slow-moving, theyutside samples) were first reduced in size by randomly di-

ORAGING HABITS
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viding them and discarding portions selected by coin tosspally Portunug, and shrimps (principallyatreute$. A third

Samples were cut until they fit easily onto a 8.4grid (6 x  category included flying insects. A fourth included pelagic

6) of filter paper. After samples were drained on the filteanimals not closely associated with 8&rgassuncommu-

paper, a clear acrylic plate with a 6 x 6 grid etched into ijty such aslanthinaandCreseis(planktonic shelled-gas-

was placed over the sample on the filter paper. One centini®pods),Porpita (a siphonophore}alobates(a pelagic

ter posts supporting the acrylic plate kept the plate from crugiemipteran), an®elagia(a medusa). A fifth category in-

ing the sample. The sample was then placed on the stage diiaed less common items, anthropogenic debris, and uni-

binocular dissecting microscope with a 10 x 10 square gratientified material. A t-test for dependent samples run on

cule in one eyepiece. The sample was surveyed by matchiransformed proportions Garcsinly) revealed that inside

the outer margin of the graticule grid to each of the 36 squaszsmples were different from outside samples for each of the

of an etched acrylic plate overlying the sample. Descriptiofitem groups in Table 1 (alpha=0.05).

of items to the lowest possible taxon were made for four = The comparison of inside and outside samples indicated

graticule intercept-points at each of the 36 overlying grithat post-hatchling loggerheads have a preference for ani-

squares. In smaller samples (such as in all of the insid®l material over plant material. Some animal food items

samples) the entire contents of the sample was surveyed apgarently preferred and/or easily obtainable by post-

all graticule intercept points were examined. hatchlings included hydroids, copepods, and pelagic animals
not commonly associated with tsargassuntcommunity.

Table 1. Availability of items recovered from the water surrounding 66 Animals apparently not preferred and/or not easily obtain-

post-hatchling loggerhead turtles (outside samples) and from gastric able incIudedSprorbis M embranipora and the group com-
lavage samples from the same group of turtles (inside samples). .. . .
Availability is represented as the proportion of identifications made at prising fishes, crabs, and Sh”mp'
surveyed grid-intercept-points (see text).

PREVALENCE OF PLASTIC AND TAR

% of Intercept Points

Outside Samples  Inside Samples Turtles from which gastric lavage samples were taken
Plants (N=3479) (N=1006) were also examined for the presence of tar in the oral cav-
Sea Grasses 15.4 4.9 ity. Tar-like material adhering to the jaws of sampled turtles
Sargassum 35.7 8.1 was removed with a wooden toothpick and tested for solu-
Other Algae 8.8 7.4 bility in dichloromethane (DCM). Dark, tacky, and DCM-
. . soluble material was categorized as tar. Data on the preva-
Sargassum Community Endemics .. .
Hydroids 217 26.3 lence of tar and plastic in the 66 post-hatchling loggerheads
Copepods 0.1 5.3 were grouped with data obtained from post-hatchling log-
Spirorbis 21 0.4 gerheads captured in 1993. Of the 168 turtles in the two-
Membranipora 8.5 2.1 0 ;
Fishes, Crabs, Shrimp 1.4 o year samp_le, 46% had tar present in Iava_ge sample_s and/or
in oral-cavity samples and 15% had plastic present in these
Flying Insects 0.7 1.0 samples.
Pelagic Animals 0.0 18.1 ACKNOWLEDGMENTS
Other Material 5.7 25.8 Funding for this project was provided by the National

e . . Marine Fisheries Service and by the Florida Game and
|dentifications at 3479 intercept points were reCOrOIeIEIreshwater Fish Commission’s Nongame Wildlife Program.

for outside samples and identifications at 1006 interceﬁtrElr samples were analyzed with the aid of Ted VanVieet

pomtsfwere ret(?ordetd _E)r |n5|de| san%%I%i) P:z;nt rT;ate”‘?' V;’éjd Dana Wetzel of the University of South Florida. Assis-
more frequent in outside samples (60.3%) than it was in hce with laboratory work and with captures at sea came

o 0 : . I
inside samples (22.5%) and animal material was more fr, om David Arnold, Dean Bagley, Layne Bolen, Kristin Fick,

quent in the inside samples (70'9%)_ than in t_he outsi igitomo Hirama, Matilde Lores, Sandy Macpherson, Beth
samples (35.5%). Much of the remaining material was aNiorford, Andrea Mosier, Dawn Russell, Bob Stoll, and
thropogenic in origin (plastics and tar; 4.1% in outsidg, .. ’Trindell ' ' '

samples and 5.1% in inside samples).
Most of the material collected in the outside and inSidEITERATURE CITED
samples could be placed into five principal categories (Table
1). Plants included sea grasses (maSifsingodiun), Sar-  Witherington, B. E. 1994. Flotsam, jetsam, post-hatchling

gassum(mostly Sargassum fluitansand algae other than  loggerheads, and the advecting surface smorgasbord.
Sargassun{principally the blue green algRjvularia). A In: Proceedings of the Fourteenth Annual Symposium
second category included animals endemic toStwgjas- on Sea Turtle Biology and Conservati@jorndal. K.
sumcommunity such as hydroids (principally thecate hy- A., A. B. Bolten, D. A. Johnson, and P. J. Eliazar,
droids), copepods (principally harpacticoprorbis(a tube (Comps.) NOAA Technical Memorandum NMFS-

polychaete)Membranipora(a bryozoan), fishes, crabs (prin-  SEFSC-351, 166.
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SKELETOCHRONOLOGICAL AGE ESTIMATES OF GREEN SEA TURTLES LIVING IN
A FLORIDA DEVELOPMENTAL HABITAT

George R. Zug and Richard E. Glor?

!Department of Vertebrate Zoology, National Museum of Natural History, Smithsonian Institution, Washington, DC,
20560, U.S.A. zug.gorge@nmnh.si.edu

2Department of Zoology, Cornell University, Ithaca, NY, 14853, U.S.A.

JuvenileCaretta caretta(44-92 cm SCL) an€helo-
nia mydaq30-75 cm SCL) occur year around in the Indian
River Lagoon system of eastern Florida. An extraordinary
cold snap in December 1989 cause a major cold-stunning
event in the lagoon. Over 150 seaturtles were rescued and
their rehabilitation attempted. About one third of tbe
mydasdid not survive the cold-shock; these turtles offered
an opportunity to use skeletochronology to estimate their
ages and examine the age structur€.ahydasin this de-
velopmental habitat. The sample contains individuals rang-
ing from 28-74 cm SCL with estimated ages of 3-14 yr. The
age estimates suggest the following hypothetical life cycle
for Florida-AtlanticChelonia mydasT he pelagic phase lasts
a minimum of 3 years, although 5 to 7 years is the most
likely common duration. The juveniles then return to coastal
water (nearshore and estuarine habitats) and join foraging
assemblages in developmental habitats. Individuals remain
in these developmental habitats for 6-10 years, although
likely not at the same locality, and depart these habitats for
subadult-adult feeding grounds somewhere in the Carib-
bean at ages of 12-14 yr and at 60-75 cm SCL.
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ORIGINS OF JUVENILE GREEN TURTLES FROM AN EAST CENTRAL FLORIDA
DEVELOPMENTAL HABITAT AS DETERMINED BY mtDNA ANALYSIS

Dean A. Bagley, Anna L. Basg, Steven A. Johnsof) Llewellyn M. Ehrhart?, and Brian W. Bowert a4

1Dept. of Biology, University of Central Florida, P. O. Box 162368, Orlando, FL 32816. dab15782@pegasus.cc.ucf.edu
2Dept. of Fisheries and Aquatic Sciences, University of Florida, 7922 NW 71st Street, Gainesville, FL 32653

s Dept. of Wildlife Ecology and Conservation, University of Florida, 303 Newins-Ziegler Hall, Gainesville, FL 32611

4 Archie Carr Center for Sea Turtle Research, 223 Bartram Hall, University of Florida, Gainesville, FL 32611

The developmental habitats of the east central coasté are to fully understand green turtle life history and move-
Florida are utilized year round by juvenile green turtles andlents, it is of the utmost importance that we continue sam-
have been under intensive study by the U. C. F. Marine Turfing nesting beaches in order to identify these unknown
Research group since the mid 1970s. Netting work beganiggiplotypes. It is equally important that we continue sam-
the Sabellariid worm-rock reefs in Indian River County ipling developmental habitats/foraging grounds for addi-
1989 and initial results were presented at the 10th Annu@nal data. This endeavor will require the full support and
Workshop (Guseman and Ehrhart, 1990). The Recovery Plegoperation of all agencies involved with permitting and
for the U. S. Population of Atlantic Green Turtl€selonia  funding as well as researchers with access to the animals.
mydas(1991) states that “the foremost problem in manage-
ment and conservation of sea turtles is the lack of basic bEKNOWLEDGEMENTS
logical information.” Among other things, it requires that

we determine the origin of juvenile/sub-adult turtles foragd0 most and to Brian and Anna for making it possible: to

ing in U. S. territorial waters. . . ]

To assess the population genetic structure in thtlsstege algﬁ rI]DaIte \.;_orllnson fo(; maklng tfhe|: horrlle m_ythome.,
developmental habitat, blood samples were collected frof Drs.J hr "\i/(/’. ;]C ers,lan d S)rg'?/ln :)r E;aﬁef astils_ance,
94 juvenile green turtles (Owens and Ruiz, 1980). Whofg . John VWeishampel and Dr. arty ball for their in-

genomic isolations were conducted using standard phen\(l)?)uable assistance; to Kathy Fitzpatrick for aerial photos,

chloroform methodology (Hilliet al, 1996). A 510bp ar_ld to Rhonda Patterson fof working so h_ard_ o provide me
fragment of the control region located in the mitochondrié’i’Ith data that could not be included at this time.
DNA genome was amplified using primers HDCM1 an
LTCM1 (Allard et al.,1994). Control region fragments Wereq'lTERATURE CITED
sequenced using an automated sequencer in the DMMard, M. W., M. M. Miyamoto, K. A. Bjorndal, A. B.
Sequencing Core at the University of Florida. Results were Bolten, and B. W. Bowen. 1994. Support for natal
then compared with haplotypes from previously sampled homing in green turtles from mitochondrial DNA
green turtle rookeries (Encaladaal., 1996). sequencesCopeia 199434-41.
In terms of haplotypes alone, this study has revealédhcalada, S. E., P. N. Lahanas, K. A. Bjorndal, A. B. Bolten,
the most diverse developmental habitat of juvenile green M. M. Miyamoto, and B. W. Bowen 1996.
turtles yet, with a total of 12 haplotypes. Nine matched Phylogeography and population structure of the Atlantic
haplotypes known from specific nesting colonies. The and Mediterranean green turtl€helonia mydas a
remaining 3 haplotypes have not been identified previously. mitochondrial DNA control region sequence
Results of the maximum likelihood analysis UCON (Masuda assessmeni/ol. Ecol.5: 473-483.
et al., 1991) indicate that although the two mainGuseman, J. L. and L. M. Ehrhart. 1990. Green turtles on
contributors, the Florida/Mexico and Costa Rican Sabellariid worm reefs: Initial results from studies on
populations, make up 95% of the estimated contribution, the Florida Atlantic coast. pp. 125-127- Richardson,
the remaining five percent consist of contributions from T. H., J. I. Richardson and M. Donnelly (Compilers).
several source populations as distant as the Mediterranean. 1990.Proceedings of the Tenth Annual Workshop on
These data suggest that the population of reef-dwelling Sea Turtle Biology and ConservaticdOAA Technical
juvenile green turtles in Indian River County is made up Memorandum NMFS-SEFC-278,
primarily of juvenile greens from Florida and MexicoHillis, D. M., A. Larson, S. K. Davis and E. A. Zimmer.
beaches. The results of the ML are significantly different 1990. Nucleic Acids IV: sequencing and cloning, p.
than what would be expected in a random mixture, 321-381.In: Molecular Systematicdillis, D. M., C.
indicating that Florida and Mexican juvenile green turtles Moritz, and B. K. Mable (Eds.). 2nd edition. Sinauer
may be recruiting non-randomly to Florida developmental Associates, Inc., Sunderland, Mass.
habitats. Masuda, M., S. Nelson, and J. Pella. 1994er’s Manual
Each green turtle developmental habitat study to date for GIRLSEM, GIRLSYM, and CONSQRI.S.A. -
has revealed new haplotypes—that is, haplotypes for which DOC-NOAA-NMFS. US-Canada Salmon Program,
we have not yet discovered the corresponding rookery. If 11305 Glacier Hwy., Juneau, Alaska 99801.

Thanks to Doc for letting me pursue what | wanted to
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Qwens, D. W. and G. J. Ruiz. 1980. New methods of
obtaining blood and cerebrospinal fluid from marine
turtles. Herpetologica36(1):17-20.

National Marine Fisheries Service and U. S. Fish and Wildli
Service. 1991Recovery plan for U. S. population of
Atlantic green turtleNational Marine Fisheries Service,
Washington, D. C., pp. 24-25.

MIXED STOCK ANALYSIS OF JUVENILE HAWKSBILL FORAGING GROUNDS IN THE
CARIBBEAN

Anna L. Bass
Department of Fisheries and Aquatic Sciences, University of Florida Gainesville, FL 32653, U.S.A. abass@icbr.ifas.ufl.edu

Mitochondrial DNA has proven useful for the elucidaing grounds may provide insight into migration and behav-
tion of population structure and questions concerning tlier in hawksbills in the Caribbean. Are there differences in
behavior of adult female hawksbill&{etmochelys the genetic composition of different foraging locations? This
imbricata). In addition, a previous analysis of a juvenile forpaper will discuss the findings from the previous studies. In
aging population at Mona Island, Puerto Rico, has providediditon, multiple foraging locations in the eastern Caribbean
information that more than one nesting location contributémve been sampled and the genetic composition of these sites
individuals to a particular foraging site. What can the analyras been determined. The potential causgsiianagement
sis of multiple disjunct foraging sites tell us about hawksractices or biotic factors) of differneces in foraging ground
bills? Investigations into the composition of juvenile forageomposition at these locations are discussed.

POPULATION STRUCTURE, PHYLOGEOGRAPHY, AND MOLECULAR EVOLUTION

Brian Bowen! and Stephen KarP
Dept. of Fisheries and Aquatic Sciences, University of Florida, 7922 NW 71st St., Gainesville, FL 32653, U.S.A.
2Dept. of Biology, University of South Florida, 4202 E. Fowler Ave., Tampa, FL 33620, U.S.A. bowen@gnv.ifas.ufl.edu

Molecular genetic techniques have been applied to sagassizi The application of rookery-specific genetic mark-
turtle biology for ten years, and substantial progress hass for tracing the migrations of marine turtles shows much
been made on aspects of behavior, natural history, and epoemise. It is this approach that will most effectively serve
lution. Genetic results support the natal homing theory ashe future needs wildlife management programs, as they be-
general paradigm for marine turtles, and have demonstraggid to address the aquatic components of marine turtle natu-
the importance of continental barriers in shaping the imal history and conservation. However, government-spon-
traspecific phylogeography of these species. Comparisoszred management programs have a history of overutilization
of nuclear and mitochondrial DNA illuminate aspects o$cientific tools (such as mechanical tags) and this would be
reproductive biology, most especially the possibility of malesery costly in the context of molecular assays. Studies which
mediated gene flow between some nesting populations. DN#nploy genetic markers must have a clearly-defined goal
sequence comparisons in a phylogenetic context dema@md end-point, and should not be used for ongoing moni-
strate an evolutionary separation of the ridley species, loting except under special circumstances.
do not support a species-level designationGbelonia

GENETIC STOCK IDENTIFICATION AND DISTRIBUTION OF LEATHERBACKS IN THE
PACIFIC: POTENTIAL EFFECTS ON DECLINING POPULATIONS

Peter Duttont, George Balazg Andrew Dizont, and Ana Barragar?

INational Marine Fisheries Service, Southwest Fisheries Science Center, La Jolla Laboratory, P.O.Box 271, La Jolla, CA
92038, U.S.A2National Marine Fisheries Service, Southwest Fisheries Science Center, Honolulu Laboratory, 2570 Dole
St., Honolulu, I-H 96822-2396, U.S.A.aboratorio de Tortugas Marinas, Departamento de Biologia, Facultad de Ciencias,
UNAM, Circuito Exterior, Ciudad Universitaria, Mexico D.F. 04510, MEXICO e-mail: peterd@caliban.ucsd.edu

Analyses of mitochondrial DNA (mtDNA) control re- erbacks caught in the Hawaii-based pelagic longline fishery.
gion sequence variation in combination with nucleafFour had haplotypes only found in the western/Indo-Pacific
(NucDNA) data from 6 microsatellite loci indicate that eastpopulations,while two had haplotypes only found in the east-
ern and western/Indo-Pacific nesting populations are genedin Pacific populations, indicating that both regional stocks
cally distinct and suggests these regional nesting assemblagiesaffected by this fishery in the north Pacific.
represent independent demographic units for management Additional samples obtained from strandings off the
purposes. To date, samples have been obtained from six leathasts of North America and South America confirm trans-
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oceanic migrations by leatherbacks in the Pacific, and etke growing longline and coastal gillnet fisheries around the
amination of the distribution of samples allows hypothesd2acific, and this study suggests that animals from eastern
to be drawn on the migratory patterns. The sudden and drescific stocks migrate through areas both in the north Pa-
tic decline of nesting populations in Mexico coincides witleific and Southeast Pacific where these fisheries operate.

TENDENCY TOWARD SINGLE PATERNITY IN LEATHERBACKS DETECTED WITH
MICROSATELLITES

Peter H. Dutton!, Elyse Bixby}, and Scott K. Davi$

INational Marine Fisheries Service, Southwest Fisheries Science Center, La Jolla Laboratory, P. O. Box 271, La Jolla, CA
92038, U.S.A. peterd@caliban.ucsd.éDept. Animal Sciences, Texas A&M University, College Station, TX 77843,
U.S.A.

Molecular techniques provide new tools for peekingh this way. Mutation rates were highest in DC2-95, one of
into the sex life of sea turtles. Observations on courtshie most polymorphic loci. The lack of multiple paternity in
and mating in leatherbacks are almost non-existent, ahis study corroborates previous findings with microsatellites
though sea turtles are generally presumed to be promiscugstsgreen turtles in Australia (FitzSimmons, 1996), and sug-
based on extensive studies of green turtles (Alvarado agéksts either that female leatherbacks rarely mate with mul-
Figueroa, 1991). FitzSimmons (1996) surprisingly found théple males (perhaps as a result of behavioral factors, like
multiple paternity was rare in Australian greens. Leathegompetition, or because they rarely encounter them), or that
back paternity studies to date have been invalid due to gferm competition occurs. Either scenario would require the
insufficient number of reliable polymorphic loci. We haveability to store sperm. The detection of mutation within one
identified informative new microsatellite loci, and haV@eneration turnover emphasizes the importance of using
sampled successive clutches laid by the same females ovafidtiple loci when attempting to detect multiple paternity

three month period in St. Croix, U. S. Virgin Islands. A totayith microsatellites. Samples from additional females are
of 6 loci were used to construct the genotypes of nestipgesently being analyzed.

females and their offspring. Loci were amplified by PCR

using fluorescent dye-labelled primers analyzed on a 37%CKNOWLEDGEMENTS
ABIl automated sequencer with GENESCAN. Paternal geno- . . .
types were inferred by comparing the known offspring and We thank Danielle Beatty and Trina Guerra for assis-

known maternal genotypes. Using allele frequencies for tﬁ%nce with Iab_orz_itory work. Funding was provided in part
St. Croix nesting population, the probability of detectin§y the U. S. Virgin Island§ Dept. Planning and Natural Re-
multiple paternal alleles (d) was determined for each loc Qurces, Earihwatch Institute and NMFS.

anq_ across all |_OCI (D) (_see F|tzS|mmons, 1996). The prOETTERATURE CITED

ability of detecting multiple paternity was relatively low for

some individual loci (DC99 and N32 in particular), comAlvarado, J., and A. Figueroa. 1991. Comportamiento
bined D for all 6 loci was 99%. Analysis of data from a total reproductivo de la tortuga neg@helonia agassizii.

of 178 hatchlings from series of 3 to 5 clutches (n=17 total) Ciencia y Desarrollal7(98):43-49.

laid by each of 4 females, did not reveal any evidence BftzSimmons, N. N. 1996. Use of microsatellite loci to
multiple paternity. Unexpected paternal alleles were detected investigate multiple paternity in marine turtles, pp. 69-
in four cases; however, since in each case these alleles were78 In: Bowen, B. W. and W. N. Witzell (Editors),
only present at one locus, they were considered to be muta- Proceedings of the International Symposium on Sea
tions rather than contributions by a second male. Two in- Turtle Conservation GeneticNOAA Technical
stances of mutation of the maternal allele were also detected Memorandum NMFS-SEFSC-396. 173pp.

CONTRIBUTION OF A NESTING COLONY OF HAWKSBILL TURTLE ERETMOCHELYS
IMBRICATA TO SOME FEEDING GROUNDS IN CUBAN PLATFORM

G. Espinosa, A. Robainag, G. Bordént, E. GarciaZ, M. Ramos, G. HernandeZ, and M. RodrigueZ
!Faculty of Biology, University of Havana, Cuba. anaicr@correo.céiarine Research Center, University of Havana,
Cuba

INTRODUCTION
typically exhibiting low rate of molecular evolution relative

Mitochondrial (mt) DNA genealogies have figuredi, many other organism groups (Bowen and Avise, 1995).
prominently in genetic studies of marine turtle, in spite ofj5kshill turtles mt DNA have been useful in the definition
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of the distribution pattern in different geographic regionRESULTS AND DISCUSSION

(1%2;)‘?)8rllrflﬁtiSagtjggafisszga:ﬁtlgﬁ&ang ?ﬁgeﬁ:s?rl]”s i The polymorphism of the three enzymes is produced
o Y . » polymorp %g the lost of restriction site for each one of them coincident

characterize Cuban hawksbill populations and to determ|\r,1vIth sites 13: Msp |, 78: Dra I, and 309: Taq I. from Betss

the contribution of different hawksbill populations in Carib-
bean regions to Cuban feeding grounds. al. (1996) haplotypes. These haplotypes can be compared to

those of Basst al.(1996). (Table 1).

The six haplotypes are distributed in the population as
MATERIALS AND METHODS it is showed in Table 2. Haplotype 1 is observed in all samples

We sampled 8&. imbricatafrom three regions of the included those from Puerto Rico and Belice (Bessl,
Cuban platform (Isla de Pinos and Nuevitas) all from feed:996), anyway this haplotype can be further separated in ten
different ones, after sequencing of the same fragment as dem-
onstrated by these authors.

The haplotype frequencies from all populations showed
no differences according to G test, for this reason we con-
clude that there is a large genetic similarity among Carib-

Table 1. Three polymorphic sites, which define 6 identified PCR-
RFLP mt DNA haplotypes. (A=no site, B= 1 site and C= 2 site, all
according to the sequence order of polymorphic sites for haplotype
A (Bass et al., 1996) .

Haplotypes | Nucleotide in position of Haplotypes bean colonies. Ba%g al, 1996. Also found similar results
(this paper) sequence using Bass etal. | from Bass etal., 1996. in this area

(1996) numbering .

13 78 309 Haplotype diversity estimates (h) for Doce Leguas Nest-

1. BCB G A C B,CDFIJKLNyYyQ . . H i
5 ABA R EoF RSTyU ing population (Table 2) is the same order of magnitude to
3.ACA ALA GorT AEGHYO haplotype diversity estimates for hawksbill turtle colonies in
&880 G @O g the Atlantic (overall estimates h= 0.849, Basal, 1996).
6. BCA G A GorT M But this value is higher that the overall estimates (h=0.69)

for Cuban feeding grounds. On the other hand Yucatan shows

the lowest value of haplotype diversity and Puerto Rico Re-
ing grounds and Cayeria de Las Doce Leguas, with 13 indilts the most similar area to Doce Leguas.
viduals from nesting area and 16 from feeding ones) and one We demonstrated that nesting area is similar to each
from Las Coloradas, Yucatan (21 individuals from nestinfeeding ground of Cuban shelf, although, we use the
colony). The sample consisted of muscle pieces fixed in 70%conditional Monte Carlo algorithm as a qualitative
ethanol. Total DNA extraction was carried out according timdicator of the contribution of some nesting colonies to the
three Cuban feeding grounds. The highest contribution to
Isla de Pinos and Doce Leguas feeding grounds comes from
Doce Leguas nesting colony On the other hand, Belices
contributes with a 61% to Nuevitas while Doce Leguas with
only 39%. It is possible that in the South shelf of Cuba
specifically in Doce Leguas region, where waters are shallow

Table 2. Haplotype diversity (h) and frequencies at assayed hawksbill
turtle colony and feeding grounds.

. Haplotype
Location h 1 2 3 4 5 6

Nesting colonies
D. Leguas .765

4(.30) 5(.40) 2(.15) 2(.15)

chatén .308 19(.83) 2(.10) 2(.10)
e o D) EEOMIEED) and warm, the animals show a highest degree of site fidelity.
Rusoios N Y O TV T T T I R Similar results have been stated by Koike (1996) for Cuban

Nesting colonies
P. Rico®
Belice ©

'Basset al., 1996

and Puerto Rico populations, but Bovetral. (1996) found

a very low contribution of Puerto Rico nesting area to Mona
Isle a Puerto Ricon feeding grounds. The fact that Belice
Kocheret al. 1989). An approximately 400 base pair fragand Yucatan, being neighbor population, have a different the
ment located in non-coding region of mt DNA was amplicontribution to distint areas is according with to Beisal

fied with PCR methodology (Mullis and Faloona, 1987) us:1994), which conclude that there is no strong correlation
ing TCR-5 and TCR-6 primers (Normahal, 1994). PCR between geographical distance among nesting colonies and
products were digested with three restriction endonucleasasigration rate estimates. The existence of mixed stock in the
Dra I, Msp | and Taq I, which present polymorphic sites ithree Cuban feeding ground is according with the results of
the fragment. The digested products were separated in B¥odericket al.(1994) in Australian hawksbill populations,

polyacrilamide gel electrophoresis using TBE 1 X buffer and o , ,
able 3. Contribution of nesting colony to three feeding grounds of

visualised with silver sta_lnlng prOtOCQI of Ceatano'AnO”e_%uban shelf as indicated by unconditional analysis (Xu et al., 1994).
and Greshoff (1993), using Pharmacia 50 Bp estandar sizgero Rico and Belice data from 'Bass et al., 1996.

The different haplotypes detected were used to calculate the

11(.73)
12(.86)

2(.13)
2(.14)

2(.13)

haplotype diversity (Nei, 1987). The frequencies were anp- _
lyzed by a G test (Sokal and Rohlf, 1981). To estimate tihe - Peeding grounds _
contribution of each nesting area to each Cuban feedi ‘%St'”g colonies  Islade Pinos  Doce Leguas  Nuevitas
. . ce Leguas 0.60 0.81 0.39
grounds we used the unconditional Monte Carlo algorithnf§iicaiin 0.41 0.00 0.00
in the program Shadracq (&t al, 1994). Puert Rico. 0.01 0.19 0.00
Bélice 0.00 0.00 0.61
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and of Boweret al., 1996 and Koike 1996, in Caribbean  R. J. and Limpus, C. J. 1994. Genetic studies of the

hawksbill populations. hawksbill turtle Eretmochelys imbricajaevidence for
Nevertheless the relatively small sample sizes of nest- multiple stocks in Australian watersacific

ing populations examined to date, these results indicate: The Conservation Biology:123-131.

high genetic variability of Doce Leguas nesting colony, th€aetano-Anolles, G., Bassam, B. J. and Greshoff, P. M. 1993.

high stay of Doce Leguas nesting colony in Cuban feeding Staining nucleic acids with silvebromega Noted2:

grounds and the presence of other nesting colonies from 10.

Caribbean area in Cuban feeding grounds Kocher, T. D., Thomas, W. K., Meyer, A., Edwards, S. V.,
Paabo, S, Villablanca, F. X. and Wilson, A. C. 1989.
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A COMPUTER PROGRAM THAT USES GENETIC DATA TO INFER THE MAXIMUM
LIKELIHOOD ESTIMATES OF SPERM COMPETITION AND MULTIPLE PATERNITY

Kristina L. Kichler and Mark T. Holder
The University of Texas, Department of Zoology, Austin, TX 78712 U.S.A. kichler@mail.utexas.edu

Recently developed genetic techniques have alloweameter maximum likelihood framework. The first param-
researchers to examine the reproductive biology of animadger, m, measures average female promiscuity in the popu-
in new ways. Classic paternity analysis requires genetic iiation. We assumed that females can mate with either one
formation about the mother, all possible fathers, and tlog two males (with probabilities of 1-m or m respectively).
offspring. In sea turtle biology the possible fathers are gefhe second parameter, r, measures the level of sperm com-
erally not sampled; so we must rely on population genetigetition. This parameter is the proportion of the eggs fertil-
to give us their likely genetic composition. In many casdsged by one of the two males (r=0.5 indicates no sperm com-
the implications of genetic data are clear (for exampleetition, an r of 1 or 0 is complete sperm competition). The
FitzSimmonset al. little evidence of multiple paternity de- program also considers the possibility of mutation with a
spite extensive sampling of hatchlings and very polymoparameter for the mutation rate (mu, which can be between
phic markers). When sampling of hatchlings is limited the and 1). The first step is to infer the genotypes of the pater-
pattern can be difficult to infer and the level of certainty imal gametes using Mendelian genetics and information from
hard to measure. We have written a computer programthe offspring and the mother. The program calculates the
the language “C”, that analyzes genetic data in a three aebability of diploid genotypes for the two males under
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the assumption of Hardy Weinberg equilibrium. The proHikelihood surface over the possible parameter space. This
ability that one would see the observed offspring data formaethod is computationally intensive, but powerful. Using
clutch is the probability of two males having particular dipthis method and the likelihood ratio test we are able to re-
loid genotypes multiplied by the probability of a female’sect the hypothesis of no sperm competition and the hypoth-
offspring getting the observed gametes given the malessis of no multiple mating for a data set from the Kemp’s
genotypes and a pair of values for the sperm competitioidley sea turtle. The model and the program could be ex-
and multiple paternity parameters. This probability mugtanded to encompass the possibility of more than two fa-
be summed over all possible male genotypes. The likethers for a clutch, linkage disequilibrium between marker
hood of any pair of parameter values is proportional to thadleles.

probability. The program’s output is a function that gives a

THE INCIDENCE OF MULTIPLE PATERNITY IN LOGGERHEAD TURTLE NESTS ON
MELBOURNE BEACH, FLORIDA U.S.A.

M. Katherine Moorea“2and R. Martin Ball2

1Grice Marine Biological Laboratory, University of Charleston, 205 Fort Johnson Road, Charleston, SC 29412 U.S.A.
Kathy.Moore@noaa.gov

2National Oceanic and Atmospheric Administration, National Ocean Service, Office of Science, 219 Fort Johnson Road,
Charleston, SC 29412, U.S.A.

Missing from estimates of adult population size angonfirmed by the mother-offspring genotype data.
health of sea turtle populations are the numbers of males Given the allele frequency distributions in this popula-
contributing to the next generation. Peare (1994) used dn, the probability of detecting the second father in any
netic analysis (multi-locus minisatellite probes) to demorhatchling that is the result of an extra-pair fertilization is
strate multiple paternity in green turtle clutches a@.91 (Westneagt al, 1987). Ten or more hatchlings from
Tortuguero. Mixed reports at subsequent turtle sympost@ch clutch were analyzed to estimate the level of multiple
have indicated that the incidence of multiple paternity vapaternity. What appear to be more than two paternal alleles
ies from species to species and perhaps location to locatigiere observed in eight of the 38 clutches analyzed. How-
This study uses microsatellites to examine the paternal c@ver, the contribution of a second father is rarely reflected
tribution to loggerhead clutches laid on Melbourne Beach} both loci, leading to the speculation that some of the “ex-
FL in the summer of 1996 . Blood was collected from 152" alleles that were attributed to a second father may in fact
mothers, and scute biopsies were taken from 1341 offspring due to mutation of alleles from either parent. Offspring of
from 89 clutches. Samples were collected at two locatioggiestionable parentage are being analyzed at additional loci
which are approximately eight kilometers apart, one withii® confirm these resuilts.
and one just north of the Archie Carr National Wildlife
Refuge. The genotypes of the mothers were ascertainedR&FERENCES CITED

four polymorphic microsatellite loci: Ccl41, Ei8rji;gimmons, N. N. 199 Male marine turtles: Gene flow,
(FitzSimmonset al. 1995), Cc7, and Cc117 (FitzSimmons, philopatry, and mating systems of the green turtle,

1997). The two most polymorphic of these loci (Cc7 and  pelonia mydasPh. D. thesis, University of
Cc141) were then selected to estimate the levels of multiple Queensland. ’

paternity in 38 clutches. _ FitzSimmons, N. N., C. Moritz, and S. S. Moore. 1995.
The maternagenotype frequencies were compared  conservation and dynamics of microsatellite loci over
between collection locations and were found not to be sig- 300 million years of marine turtle evolutiadol. Biol.

nificantly different at either locus Cc7 (p=0.63, s. €. =0.007) gyl 12 432-440.

or Cc141 (p=0.08, s. e. =0.004). Pooled maternal allele fr@'eare, T., P. G. Parker, and T. A. Waite. 1994. Multiple
guencies were also found not to significantly differ from paternity in green turtles (Chelonia mydas):
inferred paternal allele frequencies at either Cc7 (p=0.75, ~onservation implications. pp. 115-11& Bjorndal

s. €. =0.04) or Ccl141 (p=0.42, s. e. =0.006). Maternal fre- A A B. Bolten, D. A. Johnson, and P. J. Eliazar
guencies were found to be within Hardy-Weinberg expecta- (Compilers).Proceedings of the Fourteenth Annual
tions for locus Cc141, with heterozygotes neither in excess Symposium on Sea Turtle Biology and Conservation.
(p:054, S. e. 20023) nor deficient (p:044, S. e. :0025) NOAA Tech. Mem. NMFS-SEFSC-351. 323 pp.

At locus Cc7, heterozygotes were not found to be in exCéfgsieat, D. F., P. C. Fredrick, and R. Haven Wiley. 1987.
(p=0.99, s. e. =0.004), but heterozygotes were found t0 be 1he yse of genetic markers to estimate the frequency of

deficient (p=0.01, s. e. =0.004). We postulate that the defi- g,ccessful alternative reproductive tactishav. Ecol.
ciency in heterozygotes at this locus is due to the presence 5,4 sociobiol21: 35-45.

of null alleles. The existence of null alleles at this locus is
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EFFECT OF PARTIAL SHADOW IN THE INCUBATION TEMPERATURE IN KEMP’S
RIDLEY (Lepidochelys kempil ) NEST, IN THE BEACH HATCHERIES, AT RANCHO
NUEVO, TAMAULIPAS, MEXICO.

Miguel Angel Carrascd, René Marquez, Juan DiaZ, Verdnica BeniteZ, Noé Villanuevd, and Maria del Carmen
Jiménez

! CRIP-Manzanillo, Playa Ventanas s/n, Manzanillo, Colima, México C. P. 28200, AP. 591 .tomar@bay.net.mx

2 INP-Oficinas Centrales. Pitagoras 1320, 4to piso. Cruz Atoyac, México D. F. C. P. 03310

3 PROFEPA. Crucero Las Brisas, s/n. Manzanillo, Colima, México, C. P. 28210

INTRODUCTION RESULTS

The temperature during the incubation process has an Syrvival
effect over the sexual differentiation of sea turtles (Morreale  The results are presented in Table I. The survival aver-
et al, 1982). Between 30-33°C, females are produced ahge in both groups was higher than 1997 season (68.5%)
100% rate, while for temperatures between 26-28°C 100urchfieldet al, 1997). A Kruskal-Wallis test was applied,

males are produced (Mrosovsétal., 1980). theresult F = 4.33 (P<0.05) was significantly different
Conservation techniques have been discussed, becaysgveen fhéo?jroups.

the removal of the nests from their natural conditions into
the incubation boxes and yards may have effect over the sex Temperature

ratio (Mrosovskyet al., 1980). . With the covariance analysis done to learn if the tem-
Studies about temperature and humidity have showaatre fluctuation was the same along all the incubation
that both parameters are very important to obtain a highyy resyits show that the temperature was similar in both

survival rate, and knowing the optimal incubation paraniq,ns. As a conclusion the fluctuations affected in the same
eters, it can help us to improve the survival rates and to k”%y the nests in each group.

the sex ratio. A regression analysis was done with temperature aver-

This paper presents the temperature effect over s i groups A and B and the following equation was ob-
nests in the incubation yards under several sun radiation cQizoq.

ditions and the objective is to evaluate its effect on the sur- (0.047)X + 28.34

vival of the nests and over the sex ratio. That equation was applied in each group and their

square sum of differences (SSD) was compared. As a result,
METHODOLOGY in group B (Figure 2) the temperature variation was higher
During the 1997 nesting season of the Kemp’s ridlgfpan in group A (Figure 1), and the SSD 121.6 in group A
(Lepidochelys kempiin the Rancho Nuevo, Tamaulipasand 201. 1 in group B.
Mexico beach, there were six “arribazones” that occurred The temperature difference between groups A and B
with more than one hundred nests. The nests were collectets 0.8°C average and the incubation time difference was 3
in an extension of 30 km and removed to the central areajatys, delayed in group A because of the difference in tem-
was considered that all the nests were removed in the sgragature.
safety conditions. Temperature average in each group was 30°C and 31°C
One of these “arribazones” was chosen to do the stuaigd we can expect to obtain a high females number in both
with 120 nests, which were separated in two groups, t@eoups, but the group A, during the last third of incubation
first group (A) 40 nests were shadowed with a plastic meggriod had temperatures lower than 30° C and maybe the
the tipe used at winter quarters for plants, while the secosek rate was affected.
group (B) consisted in 67 nests and were exposed to total During this work, the temperature average in both
solar radiation. groups was optimal, and we obtained a high survival rate.
In each group (with shadow (A) and total radiatiollowever, during the last third of the incubation time, a “tem-
(B)) three thermocouples selected at random were instalfggrature shock” happened, the temperature fell to 25.5°C
(one in each extreme of the fence and another in the centeigroup A and t026.7°C in group B and the embryonic
to have a daily record temperature maximum and minimunaievelopment could be affected.

. . . Survival Temperature Incubation Time
Table I. - Survival of nest incubation
during 1997 with diff ¢ intensity of Average S.E. Average S.E. Average S.E.
uring 1957 with aiirerent Intensity or =5 5"a 78.8 15.9 30.2 1.31 52.4 0.7
sun radiation, determined with the Group B 843 121 311 147 288 08

temperature
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The use of shadow in incubation yards may help ®urchfield, P., R. Marquez, R. Byles, L. Dierauf, and R.
maintain free of drastic temperature changes, however if Castro. 1997Report on the Mexico/United States of
environment temperature fall down, the dark mesh must be America population restoration project for the kemp’s
removed because it could decrease the temperature belowridley sea turtle, Lepidochelys kempii, on the coast of
the survival limit. Tamaulipas and Veracruz, Mexic®997. Fish and

Maintaining temperature in spite of drastic environ- Wildlife Service. United States Department of the
mental changes, can increase the probability of high survival Interior. December 1997.
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MORE ON ERROR TABOOS: COUNTING EGGS AND EGG SHELLS

Brenda J. Cruz and J. Frazier
Centro de Investigacion y de Estudios Avanzados del I. P. N. Unidad Mérida, Carretera Antigua a Progreso km 6, A. P. 73
“Cordemex”, Mérida C. P. 97310, Yucatan, México. bcruz@kin.cieamer.conacyt.mx

INTRODUCTION

An enormous amount of information is generated fronthem, and the contents were categorized and counted, as is
beach protection programs, and as a rule, numerous peopt@mal practice. Egg shells and unhatched eggs were counted
help collect basic data at each field site. Two simple direfbr each clutch: yielding a total “nest contents”. Compari-
counts are standard for most beach studies: right after ovipggmsns were done between counts of deposition and nest con-
sition, eggs are counted; and after hatching, nest contetgsits, made for the same clutch, by the same individual.
are counted. Numbers derived from these counts are used
for the calculation of life history parameters such as: clutc’ 4
size, hatching success, fecundity and reproductive succe
Unfortunately, many common research protocols and ma
agement techniques have not been evaluated. It is esser  2*
to assess the magnitude of error for basic counts, to be a
to separate variance related to different observers and hi
dling techniques from biological variability.

20

15

No. of nests

10

MATERIALS AND METHODS 5
The present study was carried out during the 1996 ne: o = = — - e 0 1 2 3 4 5 & 7
ing season at X"Cacel, Quintana Roo, Mexico, a regional Number of eggs

important nesting beach f@aretta carettaandChelonia

mydas Seven people participated in the field work. Clutchesigure 1. Distribution of differences between egg counts at extraction
of freshly laid eggs were counted twice: on removing therand deposition for the same clutch, done by Individual 1; Caretta
from a recently made, natural egg chamber (“extraction’§2r€tta X Cacel, Quintana Roo, Mexico, 1996

and as they were deposited in an artificial egg Chamb&rESULTS
(“deposition”), either in the beach or in a hatchery. Both

counts were made over a period of no more than one hour. Error in counting eggs

Comparisons were done between extraction and deposition The difference between extraction and deposition for
counts made for the same clutch, by the same individuahost individuals was between zero and three eggs. There
Nests were excavated once hatchlings had emerged fravere cases of much larger errors, and in one case the differ-
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ence was as much as 33. The general tendency was fotlioeigh this difference in counts occurred in all people
extraction count to be greater than for deposition (Figure froughout the season, there was a tendency for it to decrease
This tendency was shown by all seven individuals, but tmesome individuals with time (Figure 5). In all individuals,
amount of error was not homogenous between people. tie difference between deposition and nest contents increased
though all people had differences between extraction anith larger clutch sizes (Figure 6).

deposition counts during the entire nesting season, there was
a tendency in several individuals for this difference tod |,
crease over time (Figure 2). Furthermore, there wasa g 1o
eral tendency in all seven individuals for larger differenci
to occur in larger clutches (Figure 3).

9
8
@ 7
173
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7 5 5
<]
61 o z 4
3
5 2
o .
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= 9 8 -7 6 5 4 3 -2 -1 0 1 2 3 4 5 6
5 Number of eggs
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Figure 4. Distribution of differences between deposition egg counts
g and counts of nest contents for the same clutch, done by Individual
1 1, Chelonia mydas, X Cacel, Quintana Roo, Mexico, 1996.
90 100 110 120 130 140
Julian date of laying
12
Figure 2. Relation of absolute difference between extraction and 10 .

deposition counts (Abs. Dif. Ext. - Dep.) and Julian date of laying, el
done by Individual 2; Chelonia mydas, X Cacel, Quintana Roo,
Mexico, 1996 (y = 0.0581x + 7.8279; r = -0.3343; d. f. = 17; p =
0.162; dotted lines are 95% confidence limits).

Abs. Dif. Dep. - N.C.

5 o o 90 100 110 120 130 140 150 160 170 180
Julian date of emergence / revision

Figure 5. Relation of absolute difference between deposition count
and nest contents count (Abs. Dif. Dep. - N. C.) and Julian date of
emergence/revision, done by Individual 3; Caretta caretta, X Cacel,

— Quintana Roo, Mexico, 1996 (y = - 0.0929x + 15.379; r = 0.6811; d.
e om e memosss  ooe . f. = 10; p = 0.015; dotted lines are 95% confidence limits).

Abs. Dif. Ext. - Dep.
w

20 40 60 80 100 120 140 160 180

Extraction count

Figure 3. Relation of absolute difference between extraction and 7
deposition counts (Abs. Dif. Ext. - Dep.) and clutch size (Extraction
count), done by Individual 1; Caretta caretta, X"Cacel, Quintana Roo,
Mexico, 1996 (y = 0.01537x - 0.3694; r = 0.2570; d. f. = 96; p =
0.010; dotted lines are 95% confidence limits).

Abs. Dif. Dep. - N.C.

Error in counting nest contents

In general, the difference between deposition and n
contents was no more than one or two eggs, although m -
larger differences did occur. Counts of nest contents wi s 100 110 120 130 140 150 160
usually less than for deposition (Figure 4), although the Nest contents count
were differences in the amount of error between individuals.
Because there were generally relatively few unhatched egeigyre 6. Relation of absolute difference between deposition count
and egg shells are difficult to count because of their fragjid nest contents count (Abs. Dif. Dep. - N. C.) and estimated nest
mented condition, it was assumed that most of the differerfQ8!ens done by Individual 1, Chelonia mydas, X"Cacel, Quintana

. . 0, Mexico, 1996 (y = 0.07402x - 7.212; r = 0.4758; d. f. = 15; p =
was due to underestimating the numbers of egg shells. Abs4; dotted lines are 95% confidence limits).
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CONCLUSIONS of data, and even more so when their levels of experience are

All seven individuals involved in the study had errorrs1Ot comparable and change over the period of a single sea-

in counts of both eggs and egg shells. In several people, tI?sorré. When field personnel are not constant from year to year,

was a significant reduction in differences between types o complications are even greater, and this is precisely the

counts as the season progressed: this suggests an effe%"%?t'on when volunteers do the bulk of data gathering. Er-

learning. There was also a clear relationship between ma Il n simple counts of eggs and egg shells may affect the

tude of error and clutch size: the more there is to count, aelculatlon of basic life history parameters such as clutch

greater the chance of a an error in counting. It is importan {5S: hatching success, fecundity, reproductive effort,

emphasize that there were a number of differences betWeaéltchllng recruitment and reproductive success. Without re-

the people working at X"Cacel in 1996. The level of errgror\]/Ing these problems, large and costly field efforts may

between different types of counts, as well as the reIationsMGId spurious information; and even worse biological theory

. ._ ~and management practices could be based on equivocal data.
between counting errors and date as well as clutch size var-

ied between_ people, making it difficult to derive one StarA'CKNOWLEDGEMENTS
dard correction for everyone.

BJC conducted field work while employed by
DISCUSSION AND RECOMMENDATIONS SEMARNAP, Quintana Roo; personnel of Xcaret turtle camp,
Error must be evaluated in different methodologies USAa]a Erosa and Pedro Gongora p’rowded \{aluable help; BJC
i . ; : . ﬁas been supported by Fundacién Yucatan, The David and
in field studies, and especially to calibrate error attributahle ™. : . .
. 7 . : ycile Packard Foundation, and Symposium organizers.
to personal differences. This is especially important when

there are various people involved in gathering the same sort

METALLIC OR INTERNAL TAGS- CAN WE OMIT ANY IN RANCHO NUEVO, MEXICO?

Ma. del Carmen Jiménez Quiroz, René Marquez Millant, Noé A. Villanuevd, Manuel Sanchez Juan Diaz, Alma
Leo Peredd, M. A. Carrascd, and Jaime Pefia
! Centro Regional de Investigacion Pesquera (CRIP)Manzanillo Playa Ventanas s/n, Apdo. Postal 591, Manzanillo, Colima.
México. C. P. 28200. cjimenez@bay. net. mx; tormar@bay. net. mx
2 Instituto Nacional de la Pesca. Pitagoras 1320 Col. Sta Cruz Atoyac. el Benito Juarez, México, D. F. C. P. 03310
8 CRIP-Tampico. Prolongacion de Altamira s/n. Isleta Perez, Tampico, Tams. México
4 Gladys Porter Zoo, 500 Ringled Street, Brownsville, Tx. U.S.A.

INTRODUCTION

The mark-recapture method has been used to estinfatgte” or “re-emigrant”, the tags were compared with the
the population abundance and survival of many species (§eneral database that include registers from 1966.
ber, 1982). In Rancho Nuevo, Tamaulipas (Mexico), the most The information was organized following the number
important nesting beach of Kemp’s ridlelyepidochelys of times that each female was registered inside each season.
kempi), this technique has been applied since 1966 usifige number of marks and recaptures were accounted with
metallic tags, afterwards, starting from 1988 internal tagse and/or both tags. The females were classified like neo-
(pit-tags) has been used too. In the other hand, in 1992 phgtes or re-emigrant (recaptures) in function of their char-
camp of Barra del Tordo/Playa Dos and Tepehuajemteristics of the first time when they were observed. In other
Ostionales was installed and consequently, the protectitand the 1992's neophyte females were followed between
activities extended from 30 to 120 km approximately.  1993-1996 and the number of recaptures and remarks that

The objective of this work is to compare the recovetey had in these years were estimated.
of metallic and internal tags in the nesting season between The mistakes were accounted to estimate the confidence
1992 and 1996 using the registers of the three camps to evafuihe mark-recapture registers. The database was reviewed
ate the efficiency of both tags and to determinate the pogsiaccount the females with damaged flippers and to obtain
bility to discard any tag. an indicator of the impact of the external tag.

METHODS RESULTS AND DISCUSSION

The information was sorted and classified following 1. -Mark and recapture inside each nesting seagba.
the field notes, the presence of scars, the “old tags” whendbserved females were between the 50 and 67% of the total
turtle was remarked and comparing the consecutive markgisters in each season and almost all were included in the
when the female was observed many times inside each nestrk-recapture program. The remaining percent were nest
ing season. When there was doubts about their rank like “nebtained after the female laid there. The external tags were
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Year metallic (%) pit tag (%)
Table 1  Characteristics of the first observation Re Rec Re Rec
(“capture”) of each season. Keys: Re: re-tag of 1992 28.40 25 14 11.90 33.78
females tha_t loss the tag; Rec: recapture of females 1993 28.97 23.31 9.80 32.89
with tag. Units :% of the total of the females observed. 1994 24.39 25 61 5 64 33.07

1995 26.38 22.50 2.13 5.03

1996 25.28 19.65 6.75 33.16

applied to approximately 100 % of the females observed iore or less number of alphanumeric characters and when
side each season, whereas the pit tag were applied to atperinterval between two consecutive laid close. In general,
centage variable between 60 and 90%, except in 1995 wiitgse mistakes were the 1.3% of the total registers, however
the use of this tags was severely limited (168 registers ofipisome years it was greater, like 1996 when the number reg-
tags). isters were higher.

Although a high proportion of the females was observed

P : 2. Results of the following of 92's neophyte females in the
once inside each season, several turtles were registered rﬁ?ﬂsjg 1092.1996. A) External tags (N=47), B) Pit tags (N=63). Units:

times. The probability to detect these consecutive arriv@j,’s)
was grater with the use of metallic tag than with the pit tag,
however, the internal tag allows to detect the mistakes in ffie

alphanumer.|c strings of _metalhc tags. . Recapiures 5 0 > 3 7
In the first observation the percent of females with mgwith pit tag 34.04 10.63 212
tallic tag was between 19 and 25% (Table 1), whereas @-_—t?gkof pit tag 41192-14 3-12
aKes .
tween 23 anq 30 % were losses and they had to pe remar %Om it tag 1276 426 0 212
In contrast, it was more frequent to detect the internal tgaptal 100 12.8 212 212

(32-39%) and it was not possible to put an elevated number
of pit tags because there were not enough scanning devitds.
The re-emigrant females were identified because th

i o FRecaptures 1 2
carried external tags or remaining scars. The neophyte [@ith metallic tag 30.16  12.7
males can be easily recognized because they lack of thpsdag of metallic tag 690.84 15.9
characteristics. The pit tags are not useful to discern the n&i8t2! 100 28

phytes, because it is necessary to have numerous readers de-
vices and sometimes the observant can not find it in the flip- 4. -Damages in the flipperk the database 24 turtles
per. Is necessary to point out that only 17 turtles of the 5138h some damage in the flippers were found. Most frequent
registers of the database were marked only with pit tags. idjury were predator bites in the left back flipper and most
this and the female fecundity rate, it was estimate in 1.5 nfeghales were neophytes. If suppose that the probability of
by nesting season (Marquetal, 1989; Pritchard, 1990; survival to predator attacks is similar with independence of
Rostalet al, 1992) is possible to suppose that most of fehe flipper injured, is possible to suppose that the turtles are
males are observed and tagged at least once in each neattagked more frequently in the back flippers and this means
season and then the use of the metallic tags allow to reapgt the presence of tags does not increase the probability of
nize the neophyte females with a little margin of error.  attack. On top of this, the loss rate of this tag was high and
2. -Recaptures between seasdingas possible to “fol- that approximately half of the females of each season were
low” 47 tagged turtles with metallic tag and 63 with internaé-emigrant and were tagged in some previous season, is pos-
tag (Table 2). They are 20.3 and 27.3 % of the total 92ible to suppose that the injuries originated by the external
neophytes females. There were 20 common tags betwegnare negligible.
these two groups. The females tagged with metallic tag were
observed up to 4 nesting seasons (Table 2A) more, altho@DNCLUSIONS
most were seen only in 1994 and 1995. The turtles with pit . L .
’ . . The metallic tag simplifies the register of the consecu-
tag were observed in one or two season more, speualhftiln

1994 and 1996, however the few data obtained about this gﬁ arrivals of the females |n3|d¢ each season, the |dent|f|c§1-
: . tion of the neophyte turtles and in some cases the re-tag with
in 1995 must influence these results.

The 86% of the females followed with the pit tag we it tag, however the loss of this tag between seasons is high.

i . . i ' he damages provoked by this devices are not deeply inves-
re-tagged with metallic tags in the next recaptures, since {%%ted but the registers of the females with injured flippers

0 ) .
70% of the metallic tags were lost since 1992, Wher_1 thg e few in the National Institute of Fisheries (INP) database.
were placed and the following season (Table 2B), while the .

The recapture of internal tags between seasons was

turtles re-tagged with pit tag followed by metallic tag were

21% in the two seasons, however approximately in 59%(‘%{1@&“—:‘r than the ”?e“"?'!‘c' but the poster_ior recognition .d.e'
them the internal tag car,l not be possible to detect pended of the availability of readers devices and the ability

of the observer. In 1995 when the readers malfunctioned at
3. -Errors. The most common errors were the chan

of some characters (T by J, or 0 by D, per example), %ﬁee beginning of the season the registers of these tags were
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scarce, however when the conditions are adequate it is (dd$ERATURE CITED

sible to recognize a high number of pits and this makes eﬂ/%rquez R., M. Sanchez, J. Diaz, I. Argiiello and A.M
to detect the errors in the registers of the metallic tags an Zaba’IIa”19.89 Memoria .anuali d'e las actividadés '

f°”°V_Vrf]‘ blggerfnburphbefrt?]f rtles ||r(1 the Eexttﬁegjonts.f.. i realizadas en el campamento tortuguero de Rancho

fthe f eusleo N od ese r’rt:/\a/lr j_frfna etsk. %' efn_ |f|ca lon Nuevo, Tamaulipas, 1988. Tortuga ldilaepidochelys
otthe females easy and gives two diterent kinds ot informa- kempi). Informe InternoCRIP-Manzanillo. Manzanillo,
tion, so it is not adequate to omit anyone. Col.46 pp
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AN ESTIMATION OF THE OVERALL NESTING ACTIVITY OF THE LOGGERHEAD
TURTLE IN GREECE

Dimitris Margaritoulis
The Sea Turtle Protection Society of Greece, P. O. Box 51154, GR-14510 Kifissia, Greece. stps@compulink.gr

INTRODUCTION METHODS

Genetic studies have shown that loggerhead turtles The Sea Turtle Protection Society of Greece (STPS),
Caretta carettapriginating, most probably, from Florida colo-in the context of various projects, monitors systematically
nized the Mediterranean Sea about 12, 000 years ago (Bowegerhead nesting areas in Greece, some of them since 1984.
et al, 1993). Furthermore, a major investigation, with the aim to discover

There is evidence that loggerhead stocks in the Methew nesting areas”, was conducted by the STPS from 1989
terranean have been depleted due to human exploitationureil 1992. About 7, 500 km of coastline were visited, all
striction and degradation of nesting areas, and incideritehaches of “soft” substrate were recorded and surveys were
catch. Today, loggerheads in the Mediterranean nest maicdynducted, during the nesting season, on the most promising
in the eastern oceanographic basin and particularly in Greesfeéhem. During this work, some important nesting areas were
Turkey, Cyprus and Libya. However no overall data for eafiund on the island of Crete and the extent of “diffuse” nest-
country are available in order to assess the total nesting ipg-was estimated (Margaritouks al, 1995).
tential in the Mediterranean. Monitored nesting areas are precisely delimited and

The loggerhead in the Mediterranean is considereg@veyed daily during the nesting season (from the end of
threatened species under various international and natiavialy until the middle of October) with the aim to record all
listings. In Greece, the loggerhead tuitigrotected by in- nests. Depending on local threats, clutches are protected, ei-
ternational conventions, European Commission directiveigrin situor by relocation to safe sites. After the emergence
(e.g.the Habitats Directive whef@aretta carettdeatures as of hatchlings, a large number of nests are excavated in order
a “priority” species) and national legislation. The obligatioto determine hatching success. All data are entered, locally
of the States to proteCiaretta carettahabitats and espe-in most cases, in computer data bases and thereafter are pro-
cially nesting areas (by means of land use planning, managessed and evaluated.
ment measures, etc.) requires adequate substantiation of the In order to assess the relative significance of a nesting
nesting activity not only at the area in question but alsoarea and thereby co-ordinate accordingly conservation ef-
relation to the overall nesting potential at national and Medrts, nesting beaches in Greece have been divided in three
terranean scale. categories: areas of “major” nesting, areas of “moderate”

The present paper is an attempt to produce an estimasting and areas of “diffuse” nesting. The selection criteria
of the overall nesting activity of the loggerhead turtle iwere arbitrarily set as follows: a “major” area should have an
Greece. average number of nests per season (recorded over several
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Beach Maximum Minimum Average Number of
Nesting area length | number of nestsnumber of nests nesting monitoring
(km) per season per season density seasons
o i ; (nests/km)
Table 1. The ‘major” nesting areas Laganas Bay,Zakynthos 55 2,018 857 235.6 14
of the loggerhead turtle in Greece o

and their nesting potential Kyparissia Bay* 44.0 927 286 12.8 13

Rethymnon, Crete 10.8 516 316 36.6 8

Lakonikos Bay 235 220 107 7.3 6

Chania Bay, Crete 131 192 77 8.9 6

TOTAL 96.9 3,873 1,643

* More than 83% of nests concentrate at the southernmost 10 km of Kyparissia Bay, where average nesting density reaches

47.2 nests/km/season.
seasons) of more than 100 and an average nesting densitg®fatically monitored by the Kefalonian Marine Turtle
more than 6 nests/km/season. Areas of “moderate” nestmgject and hopefully will receive some protection by local
should have an average number of nests per season betwgenuse planning. On the other hand, some rather extensive
20 and 100, irrespective of nesting density. Areas hostiag@as with “moderate” nesting (and subsequently with low

less than 20 nests/season or featuring irregular nesting pakting densities) are not watched over as closely as the oth-
terns are characterized as areas of “diffuse” nesting. ers €.g.Ipirus, Kos).

RESULTS Table 2 Nesting areas in Greece with “moderate” loggerhead
nesting (20<x<100 nests/season on the average)

Considering the existing data for all nesting areas in

Greece, five “major” nesting areas are recognized (Table [L). Area Number of nests per seasopn
From t“he sa:ne tzible |t is seen that nesting fluctuations 18 kyra sland (including nearby isiets) 0
tween “good” and “bad” seasons may reach 61% (Rethymngﬁ;US coast (Preveza-Albanian border) 40
area). Table 2 shows areas of “moderate” nesting. Someiefkas island 50
these areas are rather extenseug.(pirus coast) and more [Kefalonia island 21-83
surveys are needed in order to locate possible nesting gépYchi lagoon (NW Peloponnesus) 32-80
trations. Finally, taking into account the “diffuse” nestin janitsena, Bouka, etc. (W Peloponnesus) 30-60
Cen_ : y: g ” gzomanos (SW Peloponnesus) 17 - 30
(estimated at 15% on total nesting) that takes place alongthgoni, Foinikous, etc. (S Peloponnesus) 45 - 80
15, 000-km Greek shoreline, the overall number of logg@astros, Kythira, etc. (SE Peloponnesus) 20
head nests in Greece ranges from 5, 287 to 2, 355 (TablgBY, of Messara, Crete 15-77
Kos island 60
Rhodes island 9-21
DISCUSSION TOTAL 359 - 621

Existing data, most of them collected over several sea e -
. . . T. Areas in geographical order from NW to the SE.
sons, permit a more or less adequate estimation of the OV&rrwo numbers per area refer to maximum and minimum numbers
all nesting activity of the loggerhead turtle in Greece. As mostrecorded gver different Sfasons. o dur

H H H .:One number per area refers to estimation during one season.
part o_f the Greek shorelme has been.already mvesyggted} |gata for Kefalonia from Houghton et al., 1997.
is unlikely that new nesting areas, with a substantial influ-

ence on the existing overall situation, will be found. In total, 76.5%-81% of the overall loggerhead nesting
The five “major” nesting areaso In Gregce, totaling aboykyivity in Greece is, more or less, overseen very closely and

97 km in length, account for 69.8%-73.3% of the total l0ggficiently, and specific legislation and management measures

gerhead nesting activity (Table 3). Conservation programg, in effect or soon to be effected. However, adequate en-

are conducted by the STPS on all “major” areas, includifgcement of regulations and local participation have still a
monitoring of the turtle populations, protection of nests, pufb‘ng way to go until they become fully operational.
lic awareness activities as well as preparation and implemen-

tation of management plans. All five “major” areas have beesibie 3 Estimation of total loggerhead nesting activity in Greece
proposed by the authorities for inclusion in the Europe#rests per season)

Union’s network of protected areas, known as Natura 2000,
under the Habitats Directive. Especially the Bay of Laganas

in Zakynthos, with its tremendous nesting potential, will soon cateqony ofnestng n'\lfr?mxb?rum Minimum number

be declared a National Marine Park. In “major” areas (>100 nests/season) 3,873 1,643
Areas with “moderate” nesting activity account for . _—

11.7%-15.2% of the total nesting activity in Greece (Tabléi(@ii!“s'é"n)m°“e’a‘e nestng (29100 o2 %9

3). SomeT of these areasd.Kotychi lagoon, Bay of Messara)|.,.. ... nesting (15% of total) 703 353

are monitored by the STPS and have also been proposed for

the Natura 2000 network as they feature other important ch&rA- 5287 2,355

acteristics. The nesting area on the island of Kefalonia is sys-
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GREEN TURTLE HATCHLING SWIMMING PERFORMANCE AND THE EFFECTS OF
PROLONGED CAPTIVITY

N. J. Pilcher and S. Enderby
Institute of Biodiversity and Environmental Conservation, University Malaysia Sarawak, 94300 Kota Samarahan, Sarawak,
Malaysia. nick@tualang.unimas.my

INTRODUCTION

Turtle management around the globe targets primary751m-sec-1 (x = 0.586m-sec-1 n = 609) with distances cov-
the life history stages that are accessible on land due todf&4 ranging from 1980m-sec-1 to 2249m-sec-1 (x = 2110m,
relative ease of dealing with nesting adults, eggs and neye-112m) during the first six hours after hatching. In addi-
born hatchlings as opposed to free swimming individualgon, swimming style was found to vary with prolonged cap-
Many conservation sites include hatcheries in which eg@gty which, coupled with decreased swimming distances,

are incubated and from which hatchlings are subsequeri$uld have negative effects on overall hatchling dispersion
released. Unfortunately, what is known about the short- ahgkterns and survival rates.

especially long-term effects of hatchery activities on turtles
is severely lacking and it is possible that well-intentiongdETHODS
practices have negative effects on survival. o , , )
The actual performance of the hatchlings after they en- Swimming trials were carried out on Pulau Selingan,

ter the sea is poorly studied due to their speed and the lo Efsab"’,‘h' Malays_iafrom November 1997 to Feb“ﬂary 1998'
tics of tracking a large number of individuals that rapidlyV'MMNg behavior and performance were monitored in a

disperse. Most of these studies have been on hatchling or stom-designed recirculating raceway system that catered
tation and the dynamics of near-shore movements and pres«

dation. /ﬂ:—a\/’\.

This study details the swimming performance of

N o |
hatchlings over time after entering the water through con-,,,, %‘\.\

trolled laboratory experiments. In particular, it is concerned \‘\

T 1 71 2150 * A
with the performance of hatchlings after prolonged capt_lvmg A |
such as when they hatch and are prevented from reachlnggfh% —-h2

. h3
sea by hatchery enclosures. Hatchlings were taken fron§a M DAY
hatchery up to six hours after emergence at one-hour intgrss — e

= —H ~ A h6
vals. Swimming speed and style were monitored in a pur- >ﬁ\/a\
W

pose-designed raceway system (affectionately dubbed “Theé™

Swimerator”) that catered to the known swimming charac- .,

teristics of the hatchlings, and were then correlated with flow-

through water speeds. " - - "
In general it was found that swimming performance de- Hourly intervals

creased with prolonged captivity, with swimming distances

dropping by over 11% with six hours of detention. Averad:'gure 1. Estimated total swim distance at different release times

. . x) for green turtle hatchlings during their first hour in the water;
swim rates durmg the tests ranged from 0'463m'sec'1n;93n distances are represented by the filled boxes.
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to known hatchling swimming requirements. Hatchlings weeasd tank orientation was used to keep the turtles swimming
not tethered in the raceway, rather, they were allowed to swétraight into the recirculating water and away from the sides
into an artificial current regulated to exactly match their swinaf the unit. All other design features were intended to de-
ming speed. The raceway, constructed of marine plywogulive the hatchlings of environmental cues, so that they would
measured 220 cm X 38 cm with a depth of 40 cm and hadnar be aware that they were not moving forward (relatively)
adjustable-height (0-4 cm) outflow area. A similar-sized tanpon swimming. Water depth averaged 15-20 cm, and flow
under the raceway system acted as a reservoir for the respieeds could be varied from 1 to 2.5 m-sec-1 with adjustable
culating water. The interior was painted matte black, anatlaannel boards that narrowed or widened the water inflow
single 100W light source on a dimmer was attached to ttr@ss-section. Under normal operations, the rear end of the
front edge, slightly above water line and behind a cloth scremteway was open (rear gate height of 0 cm). When hatchling
towards which the hatchlings faced. The leading half of te&vimming speed decreased below the minimum at this set-
tank was topped with black cover to reduce outside vistialg, the gate was raised by 2 or 4 cm to create a higher water
stimuli. The unit was situated within a darkened shed 30mlume in the raceway (reducing overall flow-through speed
from the water line and oriented in direct line with the beagile pumped volume remained equal).

so the hatchlings would be swimming ‘directly offshore’ (255°

magnetic compass). The combination of point-source ligRESULTS

2500 Swimming speeds were determined from the matching
opposing water speeds. Fastest speeds attained reached
0.751m-sec-1, the lowest were 0.463 m-sec-1 (Figure 1), while
the average across all trials was 0.561m-sec-1 (0.001,
P>99%). Average swimming speed was found to decrease
steadily with increased retention times (r = -0.806), suggest-

5000 ing either a forced change in natural behaviour or utilisation
% of limited energy stores, or a combination of both. The trend

in swimming speeds is displayed in Figures 1 and 2.
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NESTING BEACH SURVEYS: THE IMPORTANCE OF COMPLETE DATA REPORTING

Barbara A. Schroeder
National Marine Fisheries Service, Office of Protected Resources, 1315 East West Highway, Silver Spring, MD, 20910,
U.S.A. barbara.schroeder@noaa.gov

Nesting beach surveys are the most widely implementiggto make meaningful assessments of the status of nesting
monitoring tool in use by the global sea turtle communipopulations. Problems may occur when attempting to assess
and are an important component of a comprehensive pifte status of nesting populations within nesting seasons but
gram to assess and monitor the status of sea turtle popbktween survey areas, between and among nesting seasons
tions. These assessments are necessary to evaluate that afparticular nesting site, and/or across some nesting range
fects of recovery and conservation activities which are beiafja particular population or stock.§.within country or
implemented at all life history stages. Monitoring techniquesate). With these problems in mind, the principal purpose of
employed on nesting beaches range from highly structutbi paper is to emphasize the importance of reporting com-
standardized sampling to 'snapshots' of nesting activity witlilete information when presenting nesting beach survey data,
a nesting season. While nesting surveys are currently wigdeerder that those data may be used appropiately for both
spread, the variability in techniques often hampers our almilanagement and research purposes.
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GREEN TURTLE GROWTH RATES: EVIDENCE FOR A DENSITY-DEPENDENT
EFFECT AND CARIBBEAN-PACIFIC DIFFERENCES

Karen A. Bjorndal %, Alan B. Boltert, and Milani Y. Chaloupka?
tArchie Carr Center for Sea Turtle Research, University of Florida, Gainesville, FL 32611, U.S.A. kab@zoo.ufl.edu
2Queensland Department of Environment, Brisbane, Queensland, Australia

Growth rates of immature green turtles were evaluated
with nonparametric regression models for data collected dur-
ing an 18 year study in Union Creek, a wildlife preserve in
the southern Bahamas. We addressed three questions: (1)
do growth rates change with population density; (2) are move-
ments of green turtles from a low quality area to a high qual-
ity area associated with decreased growth rates; and (3) are
there differences in the growth functions for green turtle popu-
lations in the Greater Caribbean and in the Pacific Ocean?

GREEN TURTLE NESTING AT TORTUGUERO, COSTA RICA: AN ENCOURAGING
TREND

Karen A. Bjorndal %, Jerry A. Wetherall?, Alan B. Bolten!, and Jeanne A. MortimerP

tArchie Carr Center for Sea Turtle Research, University of Florida, Gainesville, FL 32611, U.S.A. kab@zoo0.ufl.edu
?National Marine Fisheries Service, Honolulu, HI 96822, U.S.A.

3Caribbean Conservation Corporation, Gainesville, FL 32609, U.S.A.

The green turtle population that nests at Tortugueregason. The cubic spline procedure was also used to smooth
Costa Rica, is the largest in the Atlantic. Twenty-six yeatbe 26-year time series of annual nesting emergences. Trends
of survey data are analyzed from 1971-1996. Annual estéported in this study are discussed in the context of the shift-
mates of nesting emergences were derived by fitting a cultig baseline syndrome and must be evaluated with caution.
smoothing spline to survey track counts using the General-
ized Additive Model function and integrating over the entire

MODELLING THE SUSTAINABILITY OF SEA TURTLE EGG HARVESTS IN A
STOCHASTIC ENVIRONMENT

Milani Chaloupka
Queensland Department of Environment, PO Box 155, Brisbane Albert Street, Queensland, 4002. Australia
m.chaloupka@mailbox.ug.edu.au

| have developed a stochastic simulation model for |0§_tructured demography comprising both age-based and re-

gerheadsCaretta caretth comprising the southern GreatProductive status-based stages (see Chaloupka and Limpus,

Barrier Reef stock. The model was designed to support risk296 for con(_:ept). Mortal_ity rates were derived from (1)
based evaluation of (1) trawl fishery impacts on stock vnown hatching rates (Limpust al, 1994), (2) proxy

ability given competing mortality risks (Chaloupka andhatchling mortality estimates for green sea tgrtles from the
Limpus, 1998a) and (2) egg harvesting policies given envidme SGBR location (see Chaloupka and Limpus, 1998a)

ronmental stochasticity and management uncertainty. and (3) multinomial CJS statistical mc?o_'e”'”g F’f Immature
and adult sGBR loggerhead sex-specific survival rates (see

METHODS Chaloupka and Limpus, 1998b). Demographic stochasticity
was included with stage-specific logistic pdfs reflecting 95%
The model used finite difference equations linked wit@onfidence interval estimates of survival rates. Environmen-
dynamic vital rates characterised by nonlinear, time varianh| stochasticity was included by a 2-state stochastic breed-
distributed lag and stochastic properties. It comprised a staggy likelihood function derived from empirical breeding rates
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(see Limpust al, 1994). Stage-transition rates were basethatching is useful but over-estimates the potential harvest
on Erlangian functions to ensure distributed maturation (stake for this stock. Figure 2 shows a several threshold-based
Chaloupka and Musick, 1997). The simulation period wasarvest scenarios (adult threshold=75 or 50% and annual

200 years after a 50 year no harvest period. harvest rate=20%) compared to a constant harvest rate=20%.
Imposing a threshold of 75% (assuming no error in stock
RESULTS AND DISCUSSION assessment) results in a viable stock ca. 50 years after har-

voefsting started in simulation year 1950. A stable stock oc-

The strategies evaluated were (1) constant number ‘ 50% threshold 4125 tter h i
eggs removed each year, (2) constant annual harvest rategfig " @ o threshold aroun years after harvesting

(3) threshold-based harvesting, where egg harvesting Slarted. The stock subject to no threshold and the constant
' nual egg harvest = 20% shows a stock also declining (Fig-

curred at a constant annual rate while the adult substock & ) . .
mained above a threshold level. See Laetdal, (1997) for ure 2). Clearly, given the same harvest rate, imposing thresh-

a discussion of threshold strategies. Performance criteria nggs into the strategy would lead to a sustainable stock under

(1) population size at simulation period end, (2) cumulativ%Xplonation (especially if the threshold is high such ca. 75%).

egg yield at simulation period end and (3) proportion of SimLIIZ_igure 3 shows the cumulative yield from the scenarios shown

lation period with no yield. Adult stock thresholds were sét Figure 2.
at 90%, 75%, 50%, 25% and 10% of pre-harvest period stock
size and subject to constant annual egg harvest rates (1 1.25

eqq harvest rat e= 200

20%, 30%,40%). Threshold levels are risk levels where| =z
decison-maker is willing to allow the adult stock to fall tq £ threshold = 75%
say 75% of virgin adult stock but no further. Harvesting ceas| £
. k]
until the stock recovers above the threshold. g
i}
12 stock exdinct by 2050 under 1005 scenario E 0z | 50% _ T
& a. = fixed rate
i
8 0 - - - ;
= 1900 1250 2000 2050 2100 2150
= simulation year
:
= Figure 2: Total loggerhead stock given threshold harvest levels
Jei 5% M . : . )
0 '[DD%M;W\IX While a threshold=75% resulted in a viable stock it
1900 1950 2000 2050 2100 »15;  does not provide a reasonable yield compared to a thresh-
. 0ld=50% or a threshold=25% (equivalent to no threshold
= and an annual 20% harvest rate). The trade-off is between
s 4 b. high stable stock and high yield.
3
2 3
= 252 corstant annual egg harvest 8 0 harvest rat e = 20%
T 2 s “”“\\A 25%, fixed rate
E T8 6
= 100% z
E ° 2
0 : : : - =
1900 1950 2000 2050 2100 2150 £ a
simulation year o
g 7
Figure 1: Post-1950 constant annual egg harvest rate scenarios 2 threshold = 7535
A harvest strategy with constant number of eggs re-
moved each year leads to a declining stock unless the annual 0

take is less than 20,000 eggs (ca. 160 clutches) or ca. 5-10% 1900 1950 2000 2050 2100 2150

of the annual egg production for the pre-harvest stock. Limpus simulation year

(1993) proposed that a strategy would be to ensure thateglure 3: cumulative egg yield from threshold models

least 70% of the annual egg production of a sea turtle stock

yields hatchlings to escapement to the pelagic phase. Thisis Threshold harvesting strategies seem a means for man-

equivalent to ca. a 20-25% constant egg harvest rate for thifing the sustainability of turtle stocks compared to fixed

stock. A range of constant rate scenarios is shown in Figiig@mber of fixed rate strategies. The disadvantage of thresh-

1. old-based harvesting is that it results in high yield variability
Clearly any of these rates leads to a declining total stoglkd a proportion of years where there is no harvest at all.

(Figure 1a) or adult component (Figure 1b). The simple rulgsigure 4 shows this outcome for a threshold=90% and two

of-thumb of 70% escapement of annual egg production &ck assessment error rates (management under uncertainty).
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e harv:itntgf:ggl?émﬂ?g adt st0ck) = 0.8 LITERATURE CITED
125 e  Chaloupka, M.Y. and C.J. Limpus. 1996. Heuristic modelling
100 cumulative yield = 2.2 million eggs of Chelonia mydagopulation dynamics - sGBRn:
Keinath, J.A.et al, (Comps.)Proc. 15th Annual
& Symposium on Sea Turtle Biology and Conservation
S 50 NOAA Tech Memo NMFS-SEFSC-387: 66-69.
= Chaloupka, M.Y. and C.J. Limpus. 1998a. Heuristic
7 0 modelling of trawl fishery impacts on sGBR loggerhead
g o0 population dynamicsin: Epperly, S.P., and J. Braun
;: 100 e e o o (Comps.)Proc. 17th Annual Symposium on Sea Turtle
g Biology and ConservatioNOAA Tech Memo NMFS,
£ 75 Miami
Chaloupka, M.Y. and C.J. Limpus. 1998b. Modelling green
-~ sea turtle survivorship rates: Epperly, S.P., and J.
o5 Braun (Comps.Proc. 17th Annual Symposium on Sea
5 ” ” ﬂ M M Turtle Biology and ConservatioMNOAA Tech Memo
1850 2000 2050 2100 2150 NMFS, Miami.
Simulation year Chaloupka, M.Y., and J.A. Musick. 1997. Age, growth and
population dynamics. Chapter 9, pp. 233 -2Ir6.Lutz
Figure 4: Egg yield given thresholds and uncertainly in adult stock P.J., and J.A. Musick (Edshe biology of sea turtles
assessment CRC Marine Science Series, CRC Press Inc, Boca Raton.

] Lande, R., Saether, B-E., and S. Engen 1997. Threshold
Figure 4 (top panel) shows that the harvest ceases after 50 parvesting for sustainability of fluctuating resources.
years because the stock has declined below 90% virgin stock Ecology78; 1341-1350.

and has not recovered. Figure 4 (bottom panel) shows figypys, C. 1993. SPREP marine turtle conservation -
harvest outcome given 25% error in annual assessment of gyrategic plan. pp. 32-36: S. Gerzmans and A. Farago
the adult stock size used to set the threshold. The assessmentes) Report of the 3rd Meeting of the Regional Marine
uncertainty leads to a higher cumulative yield and fewer years ytje Conservation ProgranSouth Pacific Regional
without zero harvest. Decreasing the threshold decreases the gpironment Program. Apia.

proportion of zero harvest years (Figure 5) and so increasipgnnys, C.J., Couper, P.J., and M.A. Read. 1994. The
the cumulative yield (Figure 3) but decreasing stock size (Fig- |oggerhead turtleCaretta caretta in Queensland:

ure 2). A suitable harvest strategy for this stock maximising population structure in a warm temperate feeding area.
stock viability but ensuring some harvest would be a scheme \jem. Qld Mus 37: 195-204.

comprising a stock threshold ca. 50% coupled with an egg
harvest rate=20%. Harvest management involves complex
trade-offs that can only be evaluated given clear risk-based
management objectives. Harvesting eggs is also a risky busi-
ness for green turtle stocks (Chaloupka and Limpus, 1996),
a finding consistent with empirical estimates of declining

harest harvest haryest
threshold = 0.25 threshold = 0.50 threshold = 0.75

o
=1

=
=

0z 04 06 08 0.z 04 06 0.8 0.z 04 06 0.8
Fraction of data Fraction of data Fraction of data
[adult stock asssessmert emor = 295, arnual eqg harvest rabe = 2038

=]

Annual egg harvest (x 1000
z
W

Figure 5: Egg yield plots showing probability of no yield given
thresholds an uncertainty in adult stock assesssment

green turtle stocks in the SE Asian region where extensive
egg harvesting has occurred for many years.
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SEA TURTLE GROWTH DYNAMICS: A REVIEW

Milani Chaloupka
Queensland Department of Environment PO Box 155, Brisbane Albert Street, Queensland, 4002. Australia
m.chaloupka@mailbox.ug.edu.au

A thorough knowledge of the somatic growth dynamACKNOWLEDGMENTS
ics of a species is essential to support the development of Special thank he following f .
life history theories and the modelling of population dynam- pecial thanks to the following for extensive support

ics for species subject to harvesting. Sea turtles are subj 'afi” CO”fbcorﬁt'En: Kar%n ﬁBli/cl)_lrlnda}]I, AlJ?/rl] BOlI:enaCc:sharles
to a wide range of anthropogenic impacts including co -alfiouet, Lolin Limpus, JetrMiller, Jack Musick and eorge

mercial and subsistence harvesting. Yet the growth dyna -9-
ics of sea turtle species has not_been yvell und_erstood as Eﬁ:ERATURE CITED
cussed in a recent review published in the Biology of Sea
Turtles (see Chaloupka and Musick, 1997). Since that lBjorndal, K.A., A.B. Bolten, and M.Y. Chaloupka
view a number of studies have been completed that will make (submitted). Green turtle somatic growth model: density
important contributions to improving our understanding of  dependence, regulation of developmental migrations and
sea turtle somatic growth. For instances, recent studies on regional differencegEcological Applications.
hawksbill, green, loggerhead and Kemp's ridley sea turtl€&haloupka, M 1998. Polyphasic growth in pelagic loggerhead
have revealed a complex range of age- and size-specific sea turtlesCopeial998 246-248.
growth responses including the following: Chaloupka, M.Y. and C.J. Limpus 1996. Robust statistical
(1) size-and sex-specific growth rate functions for green sea modelling ofChelonia mydagrowth rates - southern
turtles (Chaloupka and Limpus 1996, Chaloupka and Great Barrier Reefln: Keinath, J.A., Barnard, D.E.,
Limpus 1997, Limpus and Chaloupka 1997) Musick, J.A., and B.A. Bell (CompsBroceedings of
(2) spatial (Chaloupka, Limpus, Miller in prep) and tempo- the Fifteenth Annual Symposium on Sea Turtle Biology
ral growth variability (Chaloupka and Limpus 1996, and ConservatioNOAA Tech Memo NMFS-SEFSC-
Limpus and Chaloupka 1997, Chaloupka, Limpus, Miller  387: 62-65.
in prep) for green sea turtles between foraging groun@haloupka, M.Y. and C.J. Limpus 1997. Robust statistical
within the same genetic stock modelling of hawksbill sea turtle growth rates (southern
(3) density dependent growth in immature greens (Bjorndal, Great Barrier ReefMar Ecol Prog Sef46:1-8.
Bolten and Chaloupka submitted) and the complex d€haloupka, M.Y. and C.J. Limpus 1998. Modelling green
layed response between immature survivorship and sea turtle survivorship rates: Epperly, S.P., and J.
growth rates (Chaloupka and Limpus 1998, Chaloupka Braun (Comps.Proceedings of the Seventheenth Annual
and Limpus in prep) Symposium on Sea Turtle Biology and Conservation.
(4) age-specific growth of greens for green sea turtles from NOAA Tech Memo NMFS, Miami Florida, U.S.A.
multiple foraging grounds within the same genetic stockhaloupka, M.Y. and J.A. Musick 1997. Age, growth and
(Chaloupka and Limpus 1996, Limpus and Chaloupka population dynamics. Chapter 9, pp 233 -2[#8.Lutz
1997, Chaloupka, Limpus, Miller in prep) P.J., and J.A. Musick (Edshe biology of sea turtles.
(5) inter-regional somatic growth rate differences between CRC Marine Science Series, CRC Press Inc, Boca Raton.
Caribbean and sGBR green stocks (Bjorndal, Bolten ai@haloupka, M. and G.R. Zug 1997. A polyphasic growth
Chaloupka submitted) function for the endangered Kemp's ridley sea turtle,
(6) polyphasic growth inferring ontogenetic shifts in growth  Lepidochelys kempiFish Bull 95: 849-856.
rates for Kemp's ridleys and pelagic loggerheadsmpus, C. and M. Chaloupka 1997. Nonparametric
(Chaloupka and Zug 1997, Chaloupka 1998, Chaloupka, regression modelling of green sea turtle growth rates
Caillouet and Zug in prep) southern Great Barrier Redflar Ecol Prog Serl49
(7) age-specific growth comparisons between headstarted and 23-34.
wild stock Kemp's ridleys (Chaloupka, Caillouet and Zug

in prep)

| discuss these 7 new developments in sea turtle growth
studies and emphasise the importance for growth studies to
be designed within a spatially-explicit and sex-specific age/
year/cohort modelling framework (see Chaloupka and
Musick 1997) to support robust inference about sea turtle
somatic growth dynamics.
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RECENT POPULATION TREND FOR DERMOCHELYS CORIACEA IN FRENCH GUIANA

Johan Chevalief#2and Marc Girondot?!
1URA 1137, Case 7077 - Université Paris VII - 2 place Jussieu- 75251 Paris Cedex 05- France chevali@ccr.jussieu.fr
2WWF France - 151 boulevard de la Reine- 78000 Versailles, France. mgi@ccr.jussieu.fr

French Guiana is located at 400 km north-west of thbe use of direct correlations between nesting beaches. Par-
Amazon River estuary. It is the most important Leatherbadicularly, the number of nests increases significantly more
turtle ermochelys coriac§anesting zone of the world rapidly along years in Galibi when compared to Matapica
where 40% of the world’s leatherbacks are nesting (Spotileomparison of linear regression slope: Nests=Year.a+b;
et al, 1996). During the last decade, all the other knowa=217.52 for Galibi and a=105.85 for Matapica, t=1.745,
major nesting beaches for coriacea in Mexico, Irian Java 36 ddl, p<0.05). The linear regression of the angular trans-
or Malaysia have displayed a decline in the total number fifrmation of the relative number of nests laid in Matapica
nests laid during the nesting season (Spetilal, 1996). compared to all the nests in Suriname has been established
Within this context, the trend of the nesting Leatherbacknd it is highly significant statistically (figure 1A). The re-
population in French Guiana has strong implications for thedual of this equation is not significantly correlated with the
long-term survival status of this species. Within Frenctotal number of nests in Suriname (r=-0.234, 16 ddl, p=0,35).
Guiana, 90% of all Leatherbacks nests are laid on Ya:lima:pberefore, a displacement from West (Matapica) to East
beach near the other nesting beaches of French Guiana a{@walibi) of the location of the nests is sufficient to explain
border with Suriname (Girondet al, 1996). Thus the num- the changes in the number of nests on the different nesting
ber of nests for Ya:lima:po beach is close to the global nuimeaches in Suriname since 1967. Using the equation 1, we
ber of nests for the country. The yearly number of nests hasre able to estimate the number of nests in Galibi and
been established since 1978 in Ya:lima:po beach, except datapica for the years 1979-83, in Galibi for 1990-92 and
five years (1980-81, 1984-85, 1990) (Girondbal, 1996; in Matapica for 1995. We then looked for a correlation be-
Chevalier and Girondot, in press). The missing data frotween the number of nests for beaches within the Maroni
these 5 seasons have impeded analysis of trends in the narmd Mana rivers estuary (Galibi for Suriname and Ya:lima:po
bers of laid on Ya:lima:po beach in the last 30 years. for French Guiana). A linear regression using the method of
least rectangle with null constant term permitted us to obtain
equation 2 which is also highly significant statistically (Fig-
ure 1B). This equation has been used to estimate the number
of nests missing for Ya:lima:po beach or for Galibi beach.
Estimates of the number of nests in Matapica beach from
data-deficient seasons were based on the number of nests in

Maroni
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Equation 2:
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Yalima:po beach]

=5.356.[Number of ne

N
o
1

AT(%Nests in Matapica/100)
N

Number of nests in Ya:lima:po b

BrAzIL 14 o 10 4 in Galibi beach]
r=0.956, 9 DF, p<#0
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Map 1: Localizaition of the ensting beaches in French Guiana and 1965 1970 1975 1980 1985 1990 0 5 10 X100
in east Suriname. (1) Matapica, (2) Galibi, (3) Ya: lima: po, (4) Years Number of nests in Galibi beach

Apo: tili, (5) Organabo, (6) Remire- Monjoly

; igure 1: (A) Linear regression of the angular transform
We.IOOKed for correlations betwe.en the ye?'rly _n.uml.)eg;\T(X)=2.AI’C.SI'n(X1/2)] of the relative proportion of all surinamian

of D. qu'aceaneStS qmong three n?s_t'ng Zones ..Ya.llma.p lests deposited in Matapica beach upon years; (B) Correlaition in

beach in French Guiana, and Galibi and Matapica beach@s number of Dermochelys coriacea nests between Galibi and Ya:

in Suriname (Reichart and Fretey, 1993, Schulz, 1975, afigia: po beaches

Biotopic, pers. comm.). Data for Matapica beaches include

the nest number for all the minor beaches at the West of Galtkalibi beach using equation 1.

beach. However, a high level of autocorrelation exists inthe A strong increase of the number of nests laid each year

data due to the common trend and such phenomenom impeds| around 1992 was observed (Figure 2). Since around
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1992, an important decline of the number of nests laid ing population, and we are working to improve collabora-
Ya:lima:po beach and in Suriname has been observed.timn among the researchers of Suriname, Guyana and north-
French Guiana, the lO\.N incidence of pogchlng of €ggs a[}gb/e 1: Shrimp fishing effort in French Guiana from 1980 to 1992.
females does not explain the recent negative trend of the OVBie recent informaition is not available.

all number of nests. Almost no Leatherbacks are eaten and

the only turtleg killed py _the local Amerindia_n inIa_ggrs are 1980 1982 1984 1986 1988 1990 1992
those caught in the fishing nets. Although it is difficult t0™ Number of
P R Jishing boats 80-90 70-80 70
accurately estimate the level of occurrence of this slaughter,
% French boats <5% 30% 60%
% t
60 Yadlimazpo 1o Framte 0% 50%  95%
250 M Mean 46.5m 43 m
fishing depth 41m
0 Fishing forbiden from Derogation for French
1967 1972 Fishing legislation May to December below| fishing boat to fish below 30
30m m during all the year
0 LR D ern Brazil, where perhaps there may be unmonitored nesting
125 Galibi beaches used by Leatherbacks.
= _
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it is certainly not widespread enough to responsible for such A, Amlaner C.J., (Eds.) Waseda University Press, Tokyo,
a decline. Japan.

The shrimp fisheries of French Guiana have undergoféevalier, J. and M. Girondot. (In press.) Dynamique de
important changes during the last decade. Whereas previ- pontes des tortues Luths en Guyane francaise durant la
ously shrimp used to be fished by American and Japanese saison 1997Bull Soc Herp Fr.
boats for export to U.S.A. and Japan until 1986, now almostrondot, M. and J. Fretey. 1996. Leatherback turtles,
all the shrimp fishing boats are French (Table 1). Since 1986, Dermochelys coriaceaesting in French Guiana, 1978-
these French boats can obtained permit to fish closer to the 1995.Chelon. Conserv. Biol2: 204-208.
coast to catch smaller-sized shrimp (Béné, 1996). Studi@gichart, H.A. and J. Fretey. 1998IDECAST sea turtle
from other nesting beaches have shown that during the recovery action plan for Surinam&NEP Caribbean
internesting interval within a nesting season Leatherback fe- Environment Programme, CEP Technical Report No. 24,
males tend to remain most of the time close to their nesting Kingston, Jamaica, 1993.
beach (Charet al, 1991). Therefore, trawling for shrimp Schulz, J.P. 1975 Sea turtles nesting in Surirdederl
nearer to the coast might increase the incidence of capture of Commiss Intern Natuurbes, Sticht Natuurbeh 3.
female Leatherbacks in fishing net. The shrimp fishing ac- 1-143.
tivity may be an important factor in the decline of the numSpotila, J.R., A.E. Dunham, A.J. Leslie, A.C. Steyermark,
ber of sea turtles in French Guiana. TEDs are not still used P.T. Plotkin, and F.V. Paladino 1996. Worldwide
in French Guiana. population decline oDermochelys coriaceaAre

If confirmed, the decline of the number of nests in the leatherback turtles going to extinc€helon. Conserv.
Guianas would be a bad sign for this already endangered Biol. 2: 209-222.
species. Defining more clearly the population dynamics and
uncovering the cause(s) of the actual decline thus will be our
priority. It is very important to work on the level of the nest-
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COMPARISON OF THREE METHODS FOR ESTIMATING THE SIZE OF OLIVE RIDLEY
(LEPIDOCHELYS OLIVACEA ) ARRIBADAS AT NANCITE BEACH, SANTA ROSA
NATIONAL PARK, COSTA RICA

Susanna Clusella Trullas Joel Sdenz, and Maria T. Fernandez
Programa Regional en Manejo y Conservacion de Vida Silvestre, Universidad Nacional de Costa Rica, Apartado 1350-
3000, Heredia, Costa Rica. loras@una.ac.cr

The olive ridley sea turtld_gpidochelys olivacg&x- quadrants located on the beach. The following counts are
hibits the most extreme case of the strategy of aggregatedde every two hours, in each of the 10x10 m quadrants:
nesting, known as arribadas. This species nests in huge con- T: total number of turtles;
centrations over a period of several days at two beaches in D: number of turtles in the process of digging a nest
Pacific Costa Rica, one in Pacific Nicaragua, two in Pacific cavity;

Mexico and three in India. Depending on the location, there  L: number of turtles laying eggs;

may be just two or three, or up to a dozen arribadas per year. C: number of turtles covering nest cavity.

It is likely that the nesting grounds in Pacific Mexico and

Central America support all the Ridley turtles in the entire  The calculations are:

Eastern Tropical Pacific (ETP) (Ross 1995). The total number of turtles nesting during the arribada,

Nancite beach, one of the two arribada beaches of CoBt& Pm (middle zone) + Ph (high zone), where
Rica, is located on the north Pacific coast in Guanacaste
Conservation Area, and it is of worldwide importance for Pm = {{(L + 0.98(D+C) +

olive ridley sea turtles. Arribadas of more than 100,000 turtles 0.52(T-(L+D+C))}1.25*A*H} Q*1.13*n
have been recorded in periods of less than a week on this 1.Bh = {{(L + 0.98(D+C) +
km long beach. Because of the concentration of nesting 0.52(T-(L+D+C))}0.7*8500*H}/ Q*1.13*n.
turtles, eggs and hatchlings, many ecological processes i8.98 = Estimate of the percentage of turtles observed either
the Nancite watershed are influenced by this unique phe- digging or covering a nest cavity that actually lay
nomenon. eggs.
In 1980 a systematic study monitoring abundance, dis-0.52 =Estimate of the percentage of turtles encountered in
tribution and migration of olive ridleys on Nancite was be- pre-nest cavity stage which eventually nest.
gun by Cornelius, and this has been continued by the Re1.25 = Extrapolation of the estimate for turtles in the mid-
gional Widlife Management Program of the National Uni- beach zone to include those nesting in low-beach,
versity of Costa Rica. Tag recapture and satellite telemetry below the high tide line.
studies have determined that these turtles nest in groups, bdt13 = Average time in hours that a turtle spends on the
later disperse independently throughout the ETP (Cornelius beach during a successful nesting emergence.
and Robinson 1986; Plotkat al.,1995). 0.7 = Maximum estimated nesting density (turtles/m?) in
At present, population counts of nesting females are the high-beach zone.

the only tool by which the stability of populations can be 8500 = Size of nesting area under woody vegetation (m2).
monitored and dangerous trends detected (Meylan 1995)A = Total available nesting area in mid-beach zone (m2).
Traditionally, two methods have been used to estimate theH = Number of hours which arribada lasted.
size of the arribadas at Nancite: the quadrant method develQ= Number of quadrants * area of each quadrant.
oped by Cornelius and Robinson in 1982 (Cornelius andN = Number of quadrant counts during the arribada.
Robinson 1982) and the transect method developed by Gates
and colleagues in 1996 (Modified Instantaneous Count Pro- The transect methodologyhe transect methodology
cedure, Gatest al.,1996). Since their application, the twoconsists of a Modified Instantaneous Count Procedure for
methods have given different population estimates (Mo, peesribadas (Gatest al., 1996). During arribadas, a total of
com.). In this study we compared the results of these t@0 transects, distributed regularly across the beach, is sampled
estimates as well as the values produced by direct, or totalery two hours. The transect lines are extended perpen-
counts of the number of turtles nesting in an arribada.  dicular to the shore, from the high tide line to the farthest
point inland used by nesting turtles. The width of a transect
METHODS is determined by the arm-span of the person doing the count-
The total count and the two sampling methods Weljgg'. Qounts include pnly trtles insi_de a tr:_;m_sect that are
employed simultaneously during three nights of the Augu%f(h'b'tmg an pnamb|guous Egg-laying Activity (UELA)
1997 arribada. e.g, turtles ovipositing and the eggs have actually been ob-
served). The calculations allow variance and confidence

The quadrant methodologythe quadrant method ;

(Cornelius and Robinson 1982) samples turtle activity in 1|§tervals to be determined.
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The calculations are: We did this experiment during an arribada with certain
Number of laying female turtles = characteristics (relatively small number of turtles, weather,
Total UELA turtles seen / Area and Time expansiotides, turtle behavior, etc.), so this experiment needs to be
factors; repeated in several more arribadas to see if this tendency is
*Area expansion factor = common or not.
Sample area / Total available nesting area; Since there are several arribada beaches where people
+Time expansion factor = are making efforts to estimate the size ofrtesting popula-

tions (Nicaragua, Panama, Costa Rica, Mexico and India), it
is urgent that we develop a standardized and comparable
estimation method for all arribada beaches.

(Average time spent in UELA * Number of sampling
periods) / Duration of the arribada.

The total count methodology¥he beach was divided

into eleven contiguous sectors, each 100m wide. In ea’é‘gKNOWLEDGEMENTS

sector, two persons counted and marked every turtle during SCT is very grateful to personnel of Santa Rosa Na-

the arribada. All turtles in a sector were marked on the cat@nal Park and the 9th Promotion of the Wildlife Manage-

pace with paint (the paint was tested on a piece of carapagent Program (National University of Costa Rica) and would

submerged in a sea water to verify that the mark would ld#te to acknowledge the support of the Symposium organiz-

at least a week). Previously marked turtles were not counted who made this incredible event possible, the travel assis-

twice, but were marked with paint a second time. tance from a grant made to the Symposium by The David
The transect and quadrant methods estimate the nuamd Lucile Packard Foundation and TACA International

ber of egg laying turtles during the arribada, while the diregiirlines. SCT would especially like to thank Dr. Jack Frazier

count is the estimate of the total number of turtles comirfgr his support and advice.

ashore during the arribada. Because we wanted to compare

the three methods, a correction to this direct count was dpT ERATURE CITED

plied, based on the same factors used in the quadrant m%%’rnelius S.E. and D.C. Robinson. 1982. Abundance
odology (0.75) to correct for the number turtles that come distribution and movements of olive ridley sea turtles in

ashore but do not lay eggs. Costa Rica, lITechnical Report to the Fish and Wildlife

Service and to World Wildlife Fund-U.S3 pp.

RESULTS AND CONCLUSIONS Cornelius, S.E. and D.C. Robinson. 1986. Post-nesting
Contrary to what we were expecting, both the transect movements of female olive ridley turtles tagged in Costa

and quadrant methods overestimated the total counts; the Rica.Vida Silvestre Neotropicdl:12-23.

difference was even more notable when the corrected to@étes, C.E., Valverde, R.A., Mo, C.L. 1996. Estimating

counts were used (Table 1). arribada size using a Modified Instantaneous Count
ProcedureJournal of Agricultural, Biological, and
Environmental Statistic.275-287.

Meylan, A. 1995. Estimation of Population Size in Sea

Table 1 Results of three methods of counting olive ridley arribadas
at Nancite, Costa Rica.

-~ Tom | Tt Coums win | e e s Turtles. pp. 135-138In: K.A. Bjorndal (Ed.)The
Counts | Correction (0.75) Limits) Biology and Conservation of Sea Turtl8snithsonian
02/08/97 1716 1287 3820 (2009; 5631) 1857 H H . H
chct e 0 e il Insntuuon Press; Washington, D.C. (2nd ed).
04/08/97 594 226 849 (34, 1664) 598 Plotkin, P.T., Byles, R.A., Rostal, D.C. 1995. Independent
TOTAL 3659 2744 62685 (3903; 6807) 873 versus socially facilitated oceanic migrations of the Olive

Ridley,Lepidochelys olivaceéarine Biologyl22 137-
Although the total counts for the 3rd and 4th of August  143.
were lower than the estimates for both transects and qu&bss, J.P. 1995. Historical Decline of Loggerhead, Ridley,
rants, the values were within the 95% confidence limits for and Leatherback Sea Turtles. pp. 189-185.K.A.
the respective transect estimates. The main problem with Bjorndal (Ed.)The Biology and Conservation of Sea
these transect estimates is that the confidence intervals are Turtles.Smithsonian Institution Press; Washington, D.C.
very large. However, the transect estimate for the first night, (2nd ed.).
during which the highest density of nesting occurred, was
significantly greater than the direct count.
The quadrant method consistently overestimated the di-
rect counts, with values averaging almost 140% higher. Quad-
rant estimates have been used since 1980 at Nancite, and it
is fundamental to emphasize that these estimations do not
include any measure of variance, or confidence intervals.
Thus, these estimates do not include sufficient information
with which to make statistically valid comparisons.
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KEMP’S RIDLEY HABITAT SUITABILITY INDEX MODEL

Michael S. Coynéa2 Mark E. Monaco?, and André M.Landry, Jr.2

INational Ocean Service/NOAA, 1305 East-West Hwy, Rm 9216, Silver Spring, MD 20910, U.S.A.
mcoyne@seamail.nos.noaa.gov

2Sea Turtle and Fisheries Ecology Laboratory, Texas A&M University, Galveston, TX 77551, U.S.A.

NOAAs’s Strategic Environmental Assessments (SEAfive quantiles for spatial analysis. Quantiles are defined rela-
Division has developed Habitat Suitability Index (HSI) modtively rather than specifically as it is uncertain how HSI val-
els as management tools to: 1) Map living resources in aregs relate to biological density.
that lack adequate sampling data; 2) refine existing maps; 3) The model displayed a distribution trend for Kemp’s
evaluate impacts of alternative regulatory scenarios; andrigjley of: U.S. Gulf of Mexico - “warm” period during May
assess effects of environmental change. These HSI modéDctober, near-shore habitat characterized as “good”; “cool-
ing methods are based on an approach developed by the ing period during November - December, near-shore habi-
Fish and Wildlife Service which calculated the value of atat decreased in quality; “cool” period during January - Feb-
area by determining what a species needed from its habitagry, near-shore habitat characterized as “bad”; and “warm-
followed by quantification of habitat availability. SEA Di-ing” period during March - April, near-shore habitat increased
vision has adapted this approach to address estuarine #nduality; U.S. Atlantic coast - suitable habitat extended
marine issues, adding a spatial component utilizing GIS tegterthward during warm months, reaching New England wa-
nology. This Kemp's ridley HSI model represents an exers during July - September, and receded southward to
ploratory analysis of the potential use of HSI in sea turtfdorida during cool months.
management and speculative distribution and density research The utility of HSI modeling as a tool to focus research
using currently available data. and management efforts both spatially and temporally was

Suitability indices were estimated for Kemp’s ridleydiscussed, as well as, the need to establish long-term index
sea turtles in the Gulf of Mexico and western Atlantic fosites for monitoring Kemp's ridley abundance and biology.
sea surface temperature (SST) and depth. Bathymetric drallow-up work should include acquiring additional data on
monthly SST map layers were created for the Gulf of Mexidéemp’s ridley distribution to improve the model, identify-
and U.S. Atlantic coast. Each layer was reclassified toirg other habitat variables that may limit Kemp’s ridley dis-
gridded surface with a suitability index value applied to eadtibution, refining the model to include sex and/or life-his-
grid cell. An HSI model was derived for each month byory stage specific information, and, finally, model valida-
calculating a geometric mean of suitability of SST antion utilizing telemetric tracking or historical stranding
bathymetry for each grid. Model outputs were classified int@cords.

BEYOND D-0004: THIRTY-FOUR YEARS OF LOGGERHEAD ( CARETTA CARETTA)
RESEARCH ON LITTLE CUMBERLAND ISLAND, GEORGIA, 1964-1997

M. Kirsten Dahlen, Rebecca Bell, James |. Richardson, and Thelma H. Richardson
Institute of Ecology, University of Georgia, Athens GA 30602-2202
Little Cumberland Island, Box 13127, Jekyll Island, GA 31527

The on-going saturation tagging program on Littlehe population with an average 65 nesting females per sea-
Cumberland Island (LCI) started in 1964. The study areassn (Figure 1b). These data show that a ten year period is
a barrier island that falls within the confines of thenot sufficient to reveal trends within this population. It is
Cumberland Island National Seashore off the southeast GemmMy during the last decade that a decrease within the popu-
gia coast. In an effort to intercept every nesting female, thegion is observable in so short a time span (Figure 1c). The
beach is covered nightly at hourly intervals, from dusk untibng-term trend over 34 years, however, indicates clearly that
dawn, late May through early August each year. DO004 wtee continuing viability of this population is questionable.
one of the first nesting loggerheads to visit the beach in 1964. While nesting populations of loggerheads in South
She returned and nested for 20 seasons until her deatlliorida are growing, LCD's population continues to decline.
1984. What are the factors affecting this change? Incidental mor-

The population of nesting loggerheads on LCI has déality continues from capture in shrimp trawlers and impacts
clined from an initial 120 individuals in 1964 to 17 individu-with recreational boats and dredges, but this alone seems
als nesting in 1997 (Figure 1a). Over the first ten years of tmsufficient to account for the loss of individuals on LCI.
project, the LCI population averaged 100 females per sdather factors may also play a role. Little Cumberland is a
son. During the second decade, there is a similar stabilitydgnamic island with nearshore sandbars forming and erod-
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ing over time. Currently, the offshore sandbars on the nor 40
and ocean facing beaches are growing, preventing turtles fc
reaching much of the prime nesting beach. Since surveys
the entire Cumberland Island National Seashore began
1982, there is evidence of a shift in nesting concentration
the less heavily patrolled South Cumberland Island study au
(Richardson 1992, 1987). Nesting on the three areas
Cumberland surveyed, including Little Cumberland Islanc 04
the north end of Cumberland Island and the south end

Cumberland, averaged between 50 and 150 nests per st

area per year from 1982 through 1997. Since 1982, obsen

nesting on LCI has decreased by 7 nests per year. Nestingqog
the north end of Cumberland has decreased by 4 nests a yeg\r.
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Figure 1c). Number of nesting females per season, 1988 - 1997
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Figure 2b. Predicted nests for LCI females on all nesting beaches,
1979 and 1980

for each year of the study. Over the fist two decades, fecun-
dity averaged 1.9 to 2.1 nests per female per year. Over the
past decade, the average number of nests decreased to 1.5
nests per female per season. As loggerheads nest up to seven
times in a season (Lenagtzal. 1981), this average is low. To
get a better estimate of fecundity, two years of data (1979
and 1980) representing thorough coverage on LCl and adja-
cent beaches is examined. Initially, only observed nests on
LClI are counted, resulting in a mean of 1.7 nests per female
per season (Figure 2a). Neophyte (untagged) and remigrant
(previously tagged) turtle nesting events are then separated,
with a mean of 1.0 nests for neophytes and 2.1 nests for
remigrants (Figure 2a). In order to realize a more accurate
fecundity estimate, sampling efficiency is increased three-
fold in the following manner: 1. Nesting events without an
observed clutch are counted as probable nests, 2. Nesting
events attributed to LCI females on nearby nesting beaches
are counted, and 3. An additional nest is assumed for any
female observed on the nesting beach for a 28 days or greater
interval. This results in an increase in mean estimated fecun-
dity to 3.60 nests per female for neophytes, 4.27 for
remigrants, and 4.10 for the population (Figure 2b). This
remains a conservative estimate, because no nests are as-
sumed before an individual's first observed appearance on a
nesting beach or after her last observed visit. The true popu-
lation mean, unmeasurable because of limitations in beach
coverage, is certainly closer to five nests per female per sea-
son.

When maximum estimated fecundity for the LCI popu-

In order to estimate the fecundity of the LCI populafation is plotted, a bimodal distribution is noted, with a peak
tion, the average number of nests per female is calculatedobserved nesting behavior corresponding to a single nest
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per female in addition to the 4.5 nests per female mode (FYCKNOLEDGMENTS
ure 2b). As an arbitrary means of defining these two behav- Since thanks are due to the Little Cumberland Island

iors, individuals appearing for only a single nesting visit arg  ociation and membership, through whose generosity we

called "alpha" females and those observed on two or mare .
. Ll . - . " are able to continue, and to the numerous team members who
nesting visits are identified as "beta" turtles. Beta turtles are

those who exhibit fidelity to the Cumberland Island area e patrolled LCD's beach, especially our most dedicated

Observed alpha behavior may be caused by several diﬁer\é(r)]ltumeer’ Courtney M. Owens.

factors, including the following: 1. Missed nesting events o

Little Cumberland and Cumberland Island, 2. "Cross—ovep"rrERATURE CITED

turtles nesting on near-by Georgia beaches and turtles négtnarz, Mark S., N.B. Frazer, M.S. Ralston and R.B. Mast.

ing on more distant Georgia and north Florida beaches, both 1981. Seven nest recorded for loggerhead tuCdestta

of which are verified by tag records, 3. Turtle mortality due ~ carettg in one seasorderp. Reviewl2(1): 9.

to drowning or impacts with recreational boats, supporteRichardson, James I. 199% investigation of survivorship,

by tag recoveries, 4. Turtles that may only nest once per sea- mortality, and recruitment of adult female loggerhead

son and 5. Cross-over from more distant south Florida Sea turtles nesting at Cumberland Island National

beaches, which is supported by over a dozen tag records. Seashore, Georgia 1987-1991 with special reference to
Some of the most interesting beta turtles on LCD's beach the possible effect of the TED program on nesting

are those that return to nest for periods of twenty or more behavior.Final Report. U.S. Fish and Wildlife Service

nesting seasons, including the individual with tag number Unit Cooperative Agreement No. 14-16-0009-1551.

D0004. Since her appearance on our beach in 1964 (20 sea-Work Order No. 11. 12 June 1992.

sons), three other individuals have nested for greater th@ighardson, James I. 19&ummary of loggerhead sea turtle

twenty seasons: P0O003 (25 seasons), P0307 (23 seasons) an#esearch, Cumberland Island National Seashore 1984-

P0450 (24 seasons). There is evidence for continued cara- 1986 Final Report. RF-Rutgers-LST-Cooley. 10-21-

pace growth of approximately 1 millimeter a year through- RR271-175.

out the nesting history of these four individuals.

IN-WATER POPULATION INDEX SURVEYS: NORTH CAROLINA, U.S.A.

Sheryan P. Epperly, Joanne Braun-McNeilt, Anna L. Bas$, David W. Owens, and Rhonda M. Pattersoi
INOAA, National Marine Fisheries Service, Beaufort, NC 28516, U.S.A.

2Dept. Fisheries and Aquatic Sciences, Univ. Florida, Gainesville, FL 32653, U.S.A.

SDepartment of Biology, Texas A&M University, College Station, TX 77843 email: sheryan.epperly@noaa.gov

Surveys conducted since 1988 have underscored #piot index area for sea turtles in 1995, using catch rates in
importance of North Carolina's inshore waters, particularfyound nets as an index of abundance. The feasibility and
the Pamlico-Albemarle Estuarine Complex, to juvenile logn€thodology was established and the fishery was sampled
gerhead Caretta carett, green Chelonia mydas and agdain during fall 1996 and 1997. The goal of this 3-yr project
Kemp's ridley [epidochelys kempisea turtles. Sea turtles Was to establish the area as an index abundance area to moni-
are present in the Complex April-December. During thelPr, assess, and predict the status of and impacts to sea turtles
emigration in fall and early winter, the turtles are vulnerabf@nd their ecosystems. The cooperation of pound net fisher-
to capture in pound nets set behind the barrier islands. Pou@n in the area provides data not only on abundance, but
nets, as set in N.C., are a passive gear that allows turtlegig® on movement and demography of these populations. In
feed and to surface to breathe. The Core Sound and easéiitions, blood samples were utilized for analyses of health
Pamlico and Albemarle Sounds area was established a8@{Us, sex, and genetics.

GROWTH OF HAWSKBILL TURTLE ERETMOCHELYS IMBRICATA OFF RIO
LAGARTOS, YUCATAN, MEXICO

Mauricio Gardufio Andrade
INP Centro Regional de Investigacion Pesquera de Yucalpetén. México. mgarduno@minter.cieamer.conacyt.mx

\Von Bertalanffy growth model was fits to hawksbillmates from 20 cm smallest turtles in the feeding ground area
turtle Eretmochelys imbricathy capture-recapture measurebetween 2 or 3 years age. Also yields estimates of between
ments of wild turtles in Rio Lagartos. Sample was 29 mea3 and 23 years to reach the size of the smallest nesting fe-
surements from juveniles (n=20) and adults females (n=9male (80 cm) and modal carapace measurements of all (1994)
Growth model estimates Lt=93 (1-0.95 e143t). It yields estiesting females (90 cm) respectively.
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ESTIMATING ANNUAL SURVIVAL OF NESTING HAWKSBILLS ( ERETMOCHELYS
IMBRICATA), JUMBY BAY PROJECT, LONG ISLAND, ANTIGUA

Rhema Kerr and James |. Richardson
Institute of Ecology, University of Georgia, Athens GA 30602, U.S.A. rhemaker@uga.cc.uga.edu

The rate at which animals die is one of the most critichias in survival estimates (Figure 1). The enumeration method
population parameters in the management of wildlife popis also limited by the lack of the statistics (standard error,
lations (White and Garrott, 1990). Thus estimates of annuadnfidence intervals) that drive inferences and hypothesis
survival (1-mortality rates) form the cornerstone of demdesting.
graphic studies. Enumeration was used to calculate the annual survival

Most sea turtles (including hawkshbills) are potentiallyf a Caribbean population of nesting hawksbills. The Jumby
long-lived (in excess of 50 years) with overlapping gener&ay Project, on Long Island Antigua, is a saturation- tag-
tions. Individuals are iteroparous, with multiple nesting epging project that has recently completed its eleventh year.
sodes per season. Hawksbhills are not known to nest aniitre sampling effort is considerable, as the nesting beach is
ally, with re-migration intervals of 2 and 3 years being mostovered by hourly patrols between dusk and dawn, from June
common. This life history pattern poses challenges to esti5" through to November ¥5Capture probabilities during
mating demographic variables from tagging studies. Mohis period are very close to 1.
complications arise from violations of the key assumption of
“equal catchability” of the main open population models such !
as Jolly-Seber and Cormack-Jolly-Seber. More recent mog;
els such as Pollock’s Robust Design (Pollock, 1982) cong g
bining open and closed models have proven useful in pra- °
viding robust survival estimates. However, the staggered re-
turn of females to a nesting beach over an extended peri§d ]

deprives sea turtle researchers of a comparable closed %a—
Q.

009

y = 97.686 - 5.8964x

RA2 = 0.936

son as is available for many other animal populations. o |
Q
year 1 year 2 history
- 60
0 1 2 3 4 5 6
. caught 1 years
breeder
return V" \
rate / not caught 10 Figure 2. Survivorship courve: 60 individuals followed for 6 years
£ retums D, The results are presented in two ways. Table 1 presents
' / \ the annual survival as thé koot of the proportion surviving
survives non-breeder 10 k periods §=73). Figure 2 graphically presents the data of
h the proportion known alive fitted to a linear mod&tg0).

S
y \ The estimates are comparable. Tabular estimates range from

gz::gd& no retum 10 0.90 to 0.93. These estimates converge at 0.91, which prob-
ably represents a decrease in the bias created by animals with
particularly long re-migration intervals. The linear model es-
dies 10 timate of annual survival is 0.94 (an average decline of 0.6%
per annum).
Figure 1
Table 1

One other method remains available. The enumeration

method is similar to Jolly-Seber models in that it is based on k | return rate (p) K" root of p (s)
marked animals. Animals caught in sample period i and never ; gigg 8-2‘1‘
seen again are assumed to have died or emigrated between |5 59/73 093
andi andi + 1. This results in a minimum known alive 4 50/73 0.91
estimator (Polloclet al.,1990). The non-annual nature of 5 46/73 091
the return rate is transformed in to annual survival estimate L& 42/73 091

(s) by taking thé" root of the proportion surviving k peri-

ods. This estimator is thus a complicated function that in-  Improved models for annual survival estimates for sea
volves every survival and capture probability subsequenttiartle are a distinct possibility. Schwarz and Stobo (1997)
periodi (Pollocket al.,1990). This results in a negativeused an open-open model design for Grey SHali&choerus
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grypug. However their model assumes random temporaty TERATURE CITED
emigration, and requires sampling through elither t.he Startfg(r)llock K. H. 1982. A capture-recapture design robust to
end of the breeding season We will be working with demo- unequal probability of capturdournal of Wildlife
graphic specialists to formulate models that will be robust to )

iolati fth " Managemend6: 757-760.
vioiations ot these assumptions. Pollock, K.H., J.D. Nichols, C. Brownie, and J. E. Hines.

1990. Statistical inference for capture-recapture
experimentsWildlife Monographd 07.
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Thelma Richardson (University of Georgia), Dr. William  migration using the Robust Desi@iometrics53; 178-
Kendall (USGS Patuxent Wildlife Research Center), Karen 194,

Eckert (WIDECAST), Dr. Jack Frazier, and Rod Mast (Conwhite, G.C. and R.A. Garrott. 1998nalysis of wildlife
servation International). We also acknowledge the support radio-tracking data Academic Press. San Diego 383
provided by The Humane Society and Conservation Inter- pp.
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DEMOGRAPHICS OF THE JUMBY BAY NESTING HAWKSBILLS ( ERETMOCHELYS
IMBRICATA) AT PASTURE BAY BEACH, LONG ISLAND, ANTIGUA, WEST INDIES
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Eleven years of intensive surveys are scarcely suffliscussed. A trend in numbers of nesting females over the
cient for a demographic study of sea turtles, but a picture @¢cade of surveys is not clear, but annual recruitment ap-
the Jumby Bay nesting hawksbifiretmochelys imbrica)a pears to match annual mortality, suggesting stability in num-
population appears to be taking shape, assisted by strdiggs of individuals in the Jumby Bay population. Future goals
beach fidelity by the adult females and the near absencef@fthe project are discussed, including a unique opportunity
tag loss. Annual survival, mean remigration, and seasortaimonitor possible behavioral changes in the nesting popu-
fecundity are used to estimate lifetime fecundity. Productidation in response to intensive island development currently
of hatchlings by the population and by individual adults isnder way.

A COMPARISON OF MORPHOLOGICAL AND REPRODUCTIVE CHARACTERISTICS
OF NESTING LOGGERHEAD POPULATIONS

Manjula Tiwari and Karen Bjorndal
Archie Carr Center for Sea Turtle Research, University of Florida, P.O. Box 118525, Gainesville, FL 32611
mtiwari@zoo.ufl.edu

Few studies have addressed intraspecific trends witthCKNOWLEDGEMENTS
a marine turtle species over a large area. The main objective

: : T | owe many thanks to all the people who helped with
of this study was to quantify whether loggerheads neStmg\'/[allrious aspectsyof the study; espgciarl)ly Neca M:rcovaldi

Florida, Brazil, and Greece differ significantly in their mor, imitris Margaritoulis and Dr. Ehrhart. | would also like to

phology and re_producuve output. Data on b_ody size, clut ank the Chelonia Institute, the David and Lucile Packard
size and egg size were collected from nesting females. 10

lace ideas in a more aeneral perspective. moroholoical an%undation,the Archie Carr Center for Sea Turtle Research,
b 9 persp ' P 9 and the Department of Zoology and the Graduate Student

rgproducnve dqta on other Ioggerh(_ead popula_t|on§ WETe CORuncil at the University of Florida for providing funds to
piled from the literature and examined for latitudinal trendgfttend the Sea Turtle Symposium

within the Atlantic and Mediterranean. This study highlights '
important differences among populations, broadens the con-
cept of life history variation to a turtle species not confined
to a single geographic location, and emphasizes the need for
conserving genetic and phenotypic variation in marine turtle

populations.
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HAWKSBILL TURTLE FEEDING HABITS IN CUBAN WATERS

Blanca Lazara Anderes Alvarez
Centro de Investigaciones Pesqueras, Ministerio de la Industria Pesquera, Habana, Cuba. cubacip@ceniai.inf.cu

INTRODUCTION eggs and follicles. The greater consumption by females with

Studies on hawkshill turtle feeding in the Caribbeaﬁ)”ic'es is attributed to the physiological needs of animals

report that these animals are mainly sponge eaters, but od@&h's stage’. _ .

sionally consume other invertebrates (Carr and Sancyk, 1975; Menge's (1972) Index of Diet Superposition sh(_)we_d
Meylan 1984, 1988; Anderes and Uchida, 1994; van Damalt male and female subad_u_lts had an 80% overlap n diet.
and Diez, in press; Ledn and Diez, unpublished). The presghfhe case of animals classified as a_dult_s, the respe_ctlve In-
study investigated differences in feeding habits betweé%ces indicate at least 59% overlap in diets of the different

adults and subadults, as well as between sexes, and femgfaéggories, except in the case of females with follicles and
in different stages of gonadal development eggs, which are consistently below 30%. This confirms the

differences in diet between females in different stages of
MATERIALS AND METHODS gonadal development (Table 2), a phenomenon pointed out

previously by Meylan (1984, 1988), Anderes and Uchida
The sample consisted of the 74 stomach contents {1-994) and van Dan and Diez (in press).

cluded in Anderes and Uchida’s (1994) preliminary study,
with an additional 72 collected between 1994 and 1996 yie|§qble 2. Diet superposition (%): F = females without follicles; W/F =
. ! ‘emales with follicles; W/F/E = females with follicles and eggs; M =
ing a total of 146 stomachs sampled. The methodology wag,
the same as that previously used by Anderes and Uchida
(1994). Subadults, 34 cm or more in straight carapace len@NCLUSIONS
(SCL) (Witzell 1983), included 22 females (19 full stom- Subadul 4 adults of both
achs, 3 empty) and 10 males (8 full stomachs, 2 empty). ubadults anh adults Oh O]E sde_xes Conrs]ubme morenelzr;-
Adults, 60 cm SCL or above (Moncadad Nodarse 1994), ctusting sponges than any other food item, with between 74.

included 62 females with no gonadal development (39 flﬂind 98% occurrence in stomach contet®ndrilla nucula

stomachs, 22 empty); 19 females with follicles (17 full stom?>2S the most abundant species of sponge.
bw) ( Females with both follicles and eggs differed from other

achs, 2 empty); 5 females with follicles and eggs (5 full stom- o o _ 0
achs); and 29 males (24 full stomachs, 5 empty). females, and had 60% of sponge, 15% jellyfish and 25% of

vegetation; the algdalimeda incrassataas 17.7% of stom-
RESULTS AND DISCUSSION ach contents. _ N
_ The Index of Diet Superposition also showed that fe-
Subadult stomachs contained between 78.4 and 92.%fles with both follicles and eggs were distinct from other
sponges, wittChondrilla nuculadominating; the ascidian females, with values consistently below 30%, again confirm-
Polycarpia pomariaand the algaklypnea musciformialso  ing that turtles in this stage have different diets.
occurred with notable frequency in female subadults (Table  Females with follicles had greater mean weight of the
1). These results, notable with the females, coincide wi§fomach contents then either females without follicles or fe-
previous reports by Carr and Stancyk (1975), Anderes afghles with both follicles and eggs; this may be related to

Uchida (1994), van Dam and Diez (in press) and Ledn aggeater nutritional needs of animals is this stage of gonadal
Diez (unpublished) in the sense that there is a preference d@§elopment.
sponges, even when other invertebrates and vegetation are
included in the diet. ACKNOWLEDGEMENTS
The relative composition of food items in adult females ) )
and males (Table 1, see next page) did not vary in relation to I would like to thank DIF and the local organizers for

Anderes and Uchida’s (1994) previous observations. Trﬁypporting my stay prior to and during the Symposium, and

coincides with Meylan (1984, 1988) in the high occurrenc-ghe David and Lucile Packard Foundation which provided

of Ch. nucula while van Dam and Diez (in press) reporteéor my travel costs. Without either of these, my participation

the presencé&. neptunin a male. When females were sepa'-n the Symposium would not have been possible.
rated by stage of gonadal development, it was observed that
animals with follicles and eggs showed a distinct composi-
tion (Table 1). They had only 60% sponges (with a different
composition of sponge species, 15% other invertebrates and
25% vegetation; just the green alg@imeda incrassataas
17.7%.
Mean value for weight of stomach contents was 112 g
in females with follicles, and only 70 g for females with both

es; GF = gravid females (see Anderes and Uchida , 1994)
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Table 1. Stomach contents (percent occurrence) of Eretmochelys imbricata in Cuban waters

“” = not detected; “folls.” = follicles.

SUBADULTS ADULTS
Females Males Females Males
No folls. Folls. Folls. & eggs
Sample Size 22 10 61 19 5 29
Sponges
Amphimedon rugosa - - - - - 2.4
Chondrilla nucula 45.3 82.5 28.0 - 12.0 19.9
Chondrosia collectrix 10.95 3.6 43.0 36.0 0.8 175
Erylus ministrongylus 2.8 - 2.2 14.0 3.2 13.2
Geodia gibberosa 3.3 2.4 13.0 - 37.0 31.0
Geodia sp. 5.7 - 2.4 30.0 6.8 0.5
Hemaectyon ferox - - 0.3 6.5 - -
Tethya aurantia 0.1 3.1 0.2 - - -
lotrochota birotulata - - - 8.6
Oxiciella calla 0.3 - - 0.9
Unidentified 10.26 1.0 6.1 4.6 - 4.7
Other Invertebrates
Acropora cervicornis - - 0.1 4.2 - -
Aurelia aurita - - 3.7 - 15 -
Gorgonia flavellum 0.6 0.3 - - - -
Jellyfish, unidentified - - 0.1 - - -
Panulirus argus - - 1.2 - - -
Polycarpia pomatria 8.96 2.6 - - - -
Plants
Acanthophora spicifera 0.1 - - - - -
Anadyomene stellata - - 0.1 0.8 - -
Bryposis sp. - - 0.01 0.2 - -
Caulerpa paspaloides - - 0.7 - - 0.1
Codium sp. - 0.05 - - - -
Colpomenia sinuosa - - 0.05 - - -
Dilophus alternans 0.06 - 0.02 - - -
Gelidiella acerosa 0.004 - - 0.8 - -
Gracilaria sp. - 2.1 - - - -
Halimeda incrassata - - 0.12 - 17.7 0.07
Hypnea musciformis 115 - - - - -
Padina vickersiae - - - 0.4 1.0 0.26
Pterocladia bartlettii - - - - 3.7 -
Pocokiella sp. - - 0.01 - - -
Rodoficeas unidentified 0.004 - - - - -
Thalassia testudinum 0.02 0.05 - - - -
Sargassum spp. - - 0.04 0.01 0.4 0.1
Stypopodium zonale - 2.4 0.03 1.4 1.9 0.1

and survival outlook of the hawksbill turtiBiological
Conservatior8(3): 161-172.

n, Y.M. and C.E. DiezProyecto carey, Republica
Dominicana Reporte de Investigacion, Febrero,
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SPATIAL AND SEASONAL DISTRIBUTION OF HAWSKBILL TURTLE NESTINGS IN
LAS COLORADAS, YUCATAN, MEXICO

Mauricio Gardufio Andrade
INP Centro Regional de Investigacion Pesquera de Yucalpetén.México. mgarduno@ minter.cieamer.conacyt.mx

This paper show the spatial and seasonal distributigears. Inside the area of 21.5 km there are places with pref-
of hawksbill nests in Las Coloradas, Rio Lagartos, Yucatagrence for the turtles that another, year by year. The maxima
The nesting season begins in second half of April to endsfeéquencies between distance between nest inside the years
August or principles of September, 5 to 6 months withre 0.0 t02.0 km, with maxima of 20 km. Between years the
maxima in May and June. It was determined a period bgange is wide 0.0 to 5.0 km.
tween nest in the same year between 14 and 16 days and
between years the hight frequency is 2 years followed by 3

CHARACTERISTICS OF CONSECUTIVE NESTING OF KEMP'S RIDLEY ( L. KEMPI) AT
RANCHO NUEVO, TAMPS.

Ma. del Carmen Jiménez Quiroz, René Marquez M., Noé A. Villanueva L., and M.A. Carrasco A.
Centro Regional de Investigacion Pesquera-Manzanillo. Apdo. Postal 591. Manzanillo, Col. México cjimenez@bay.net.mx

The spatial and tempqral distributiqn of each nest plac?r%ltimodal and depended on the first lay and on the pres-
at the beach by females in each nesting season was deéﬁf:'e of "arribazones". The distance between the nest of the

mined With the information of 1985-1995. The numb_e_r Oéame female is less than 6 km apart, fewer females have
nests laid by each female was between 1 and 3, quantified

. AR g?}éater displacements.
the mark - recapture registers. The temporal distribution of
each nestindicated that most of the gravid females arrived at
the beach between April and May, and it is possible that nearly
all the nest deposited in subsequent months are laid by the
same turtles. The period of time between two nest was

LONG-TERM MONITORING OF NESTING OF THE GREEN SEA TURTLE ( CHELONIA
MYDAS) IN THE SOUTHWEST PLATFORM OF CUBA

Gonzalo Nodarse, Felix Moncada, Alexis Meneses, and Carlos Rodriguez
Centro de Investigaciones Pesqueras, 5ta Ave y 248 Santa Fé, Ciudad de la Habana, Ministerio de la Industria Pesquera
Cuba. Fax: (537) 249827 cuba cip@ceniae.inf.cu

INTRODUCTION
. i . MATERIALS AND METHODS
In Cuba, the most important areas for nesting are in the

southern coast of the archipelago. The current work pre- The work was undertake at Playa Larga, situated on
sents the results collected between 1982 and 1996, on i@ southern coast of the Isle of Youth. A 4 km long section,
southern coast of the Island of Youth, on the nesting chardt@m Punta el Guanal to La Canoa was monitored annually.
teristics of the green sea urt[éf(ek)nia myda)s Itis a hlgh energy beach (PritChanjal, 1983) in the first

Oral presentations / Nesting and Foraging Behavid7



Proceedings of the 18th International Symposium on Sea Turtle Biology and Conservation

1.5 km (western end) and the remainder is low energy bea@hle 2. Numbers and mean size of nesting females tagged. CCL=
with a reef barrier about 100 m from the coast. The donfit/ved carapace length.
nant vegetation is Salvia maririo(rnefortia anaphalode

Cuabilla de playaSuriana maritimy Boniato de playa Year NO'&faffgja'es Me?cnm§c"
(Batis maritimg. The fauna includes crabs, jutias and wild
pigs, found to be the main predator of eggs.

Observations were made by walking the beach at night 1388 1(7) 182:3
(2100-0400 h), mainly between May and August, for the pe- 1991 2 103.0
riod 1982-96 (Table 1). Females were tagged with monel 1992 40 104.6
tags, and other data relating to tides, moon phase, distanceiggf1 23 1(1)2:(5)
from the high tide mark were recorded. Eggs were removed 1995 2 109.0
to a protected area, eggs were taken from the nests following 1996 13 106.7

the method of Marqueet al. (1981), and transported to a

protected area. which 73 were observed nesting once, 18 twice, 4 three times,

Table 1. Periods of survey, numbers of nests and hatchlings, and ~ one four times, one six times and one seven times. Nesting
percentage hatch for the monitored area, for the period 1982-96. intervals were found to be 7-14 days, with most between 9
and 11 days.

Year Dates Days Nests Egos Hatchlings  Hatchin

o REFERENCES
Marquez, R., O.A. Villanueva and S.C. Pefaflores 1981.

1982 8/7-2/9 57 20 * 1899 o . ., .

1983 17/7-26/8 4 72* 7185 1360 18.9 Instructivo para la proteccion de las tortugas marinas.
1984 11/6-10/9 92 21 * 2021 1264 62.5 . _

1985 31/7-18/8 19 8 * 704 375 53.3 _INP/SDZ' 45-52.

1986 77519 61 39 * 4077 1105 271 Pritchard, P., P. Bacon, F. Berry, A. Carr, J. Fletmeyer, R.
1987 20/6-31/8 73 87 * 8624 3881 45.0 H

1088 22/6-15/8 62 71+ 7375 3027 58 Gallagher, S Hopkins, R._ Lankford, R. Marquez, L.
1338 1;2-33;3 87 78 ) c§3709 3;967 43.2 Ogren, W. Pringle Jr., H. Reichart, and R. Witham (1983).
1 5/6-. 71 177 * 411 11,267 55. Py . . . ., .7
1991 13/5.8/3 88 38 * 4972 2481 8.1 Manual sobre técnicas de investigacion y conservacion
iggg 125;:;3;8 122 1?‘8 . 1%2;2 92;; gé-(z) de las tortugas marinag2d Ed.) , K.A. Bjorndal and
1994 13/5-14/8 04 108 * 12,632 4118 56.3 G.H. Balazs (Eds.) Center for Enviromental Education,
1994 “ “ 24 ** 2796 2533 90.6 i

1995 29/6-19/7 21 18 ** 1998 1834 91.8 Washington. D.C.

1996 24/5-31/8 100 123 ** 13,653 12,588 92.2

* In areaof incubation (protected)
** Insiu
** Precated

RESULTS

The period of nesting comprised the last week of May
until the first half of September, with a peak of nesting in
July. These results are similar to those cited by Marquez
(1990) for the general area. Nesting activity does not occur
two hours before and after nocturnal high tide, and the first
nest is associated with a full moon.

Numbers of nests and hatchlings are in Table 1. A maxi-
mum of 177 nests were located in 1990, and there is a pat-
tern of low numbers of nests followed by high numbers of
nests. This pattern is similar to that at Las Coloradas, Yucatan,
Mexico (M. Garduno, pers. comm.). The hatching rates for
relocated nests (up to 1994; 27-63%; Table 1) are consid-
ered to be the result of transportation of the eggs to the pro-
tected area. For the last 3 years, nests weralsitu, and
hatching rates have been much higher (91-92%; Table 1).
This period coincided with a direct hunt to reduce number of
wild pigs, which were the main predator of nests. The mean
clutch size (1982-96) was 110.7.

In Table 2 are data relating to tagging of nesting fe-
males. A total of 98 females have been tagged to date, of
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CANID PREDATION ON MARINE TURTLE NESTS AT AKYATAN, TURKEY, EASTERN
MEDITERRANEAN

Monica Aureggit, Guido Gerosd, and Sedat V.Yerl?
1 CHELON, Marine Turtle Conservation and Research Program, V.le Val Padana, 134/B . 00141 ROMA, Italy. email: chelon@tin.it
2 Department of Biology, Hacettepe University, P.O. Box 40, 06692 Ankara, Turkey

INTRODUCTION Non-parametric statistical tests were used (Siegel and

Akyatan National Park is situated on the South-eaS@stellan 1988), with a rejection level for the null hypothesis
coast of Turkey, in the Cukurova region (Figure 1). ThefP=0.05.
beach of 19.7 km is the main green tur@&¢lonia mydas
nesting area in the Mediterranean (Gerisd.,1995). The RESULTS
study was conducted from the"af June to the 250f Daily records of both newly laid and predated nests
August, 1995, covering most of the breeding season. There obtained for the entire eleven-week study period. Egg
aim of the research was to investigate predator species, ngging activity was high until the 23of July, whereas the
predation rates and timing of nest predation. It focused orpfedation was very low until the beginning of July (Figure 2).

km of the total beach, which in a previous study had been A total of 237 nests were recorded in the survey area.
the zone with the highest density of nests (Gestsal.,

1995)_ Temporal distribution of nests by date laid
and predated nests

| . & TURKEY
|
5

Figure 2. Nightly variation in nesting and predation during the
breeding season 1995

Temporal distribution of predation activity

No. available nests
No. predated nest s

Figure 1

1July.
6 July.
11 July.
16 July.
21 July.
26 July.
31 July.
5 August
10 August|
15 August|
20 August|

MATERIALS AND METHODS TR
Daily surveys were conducted each morning by at leasture 3 Temporal distribution of predation activity. Number of nests

two people to identify all fresh turtle nests and predatdtere grouped in days of five. Available nests: newly _laid nests each

tracks. Turtle and predator species were identified from th{p PIus the No. of nests before the 12th June, minus  the empty

. ) . nests after a predator attack.

prints in the sand. Nests were mapped within beach sectors

of 250 m and individually marked with numbered sticks; their

location and distance from the sea were recorded. In cal@st of the nests (86.9%) were of green turtles, 5.1% were

of nest predation, date, time and nest number were record@ggerhead turtle and 8.0% were not identifiable to species

Table 1. Marine turtle species nesting at Species No. Nests |% of nests  No.pred nests % of pred nests
Akyatan beach, 1995: “?” = unknown; “% of Chelonia mydas 206 86.9 49 23.8
pred nests” = predation rate calculated on Caretta caretta 12 51 4 333
the total number of nests for each species. ? 19 8.0 10 52.6
Total 237 100.0 63 26.6
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Time between egg aying and first predation were seemingly unable to find nests before the fourth week
— of incubation. In fact, no nests were predated before the 29
T [ mo vecepestainess of June, although fresh fox tracks were continually observed
on the beach, and fresh nests were available. Nests pre-
dated twice were mostly recorded at the beginning of the
research, when it is believed that predator incentive to find
1-7 8-14  15-21  22-28  20-35  36-42  43-49  50-56 nests was highest. Nests predated twice (22% of all nests)
Pre-predation time (days) were always attacked on two subsequent nights, a behaviour
that has also been observed for foxes at Kapirisga Ba
Figure 4. Interval of time between the date of laying the egg and  Greece (Mgegaritouliset d., 1996). Egg caching was more
first predation (pre-predation time) common among foxes on other beaches (Macdagstaadi,
(Table 1). 1994), but this has never been observed at Akyatan. Attack-

An increase in predation activity was recorded unting twice on subsequent nights could be considered as an
the beginning of August, after which it declined, even thoughternative behaviour to caching. At Dalydnrkey, foxes
a considerable number of available nests was still present'§ifieve caches on subsequent nights (Macdoetlkl,
the beach (Fig.3)vailable nests are the total of newly laid1994), whereas foxes raid a nest on subsequent nights at
nests each day plus the number of nests laid before dlfyatan.
arrival (12th of June) minus nests found empty after predator
attack. During the study a total of 63 nests were predaté&:K'\IOVVLEDGEMENTS

(26.6 % of all nests present) and 14 of the predated nests e thank the Italian an@lurkish volunteers for their
were raided twice. The second predation event alway@p’ the Durrell Institute of Conservation and EcylagK.
occured the day after the first. The majority (83%) of nesggnd DHKD, Turkey for their active collaboration, and the
was taken by predators after the fourth week of developtinistry of Environment, Ankara, Forestry District of Adana
ment; the interval between the date of egg laying and firghd theTurkish Embass Rome, for their assistance. MA

predation (pre-predation time) had a mean value of 35.5 dagsd GG received travel support from The David and Lucile
A Mann Whitney U-test showed a significant difference inpgckard Foundation.

pre-predation time between twice predated nests and nests

No. nests

predated once (z = -3.45, P<0.001; Figure 4). LITERATURE CITED
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NUTRIENT TRANSFER AND ENERGY FLOW FROM MARINE TO TERRESTRIAL
ECOSYSTEMS BY LOGGERHEAD SEA TURTLES AT MELBOURNE BEACH, FLORIDA,
U.S.A.

Sarah S. Bouchard and Karen A. Bjorndal
Archie Carr Center for Sea Turtle Research, PO Box 118525, University of Florida, Gainesville, Florida, 32611, U.S.A.
bouchard@zoo.ufl.edu
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SPATIAL AND TEMPORARY MOVE TO ADJACENT SUITABLE NESTING SITES OF
BLACK TURTLE ( Chelonia agassizii ) IN MICHOACAN, MEXICO: IMPLICATIONS FOR
CONSERVATION

Maria Luisa Herrera Arroyo, Carlos Delgado Trejo, and Alfredo Figueroa Lopez
Laboratorio Tortuga Marina y Biologia de la Conservacién, Facultad de Biologia UMSNH, Edif. 'R' Ciudad Universitaria,
Col. Felicitas del Rio, Morelia, México. jadiaz@zeus.ccu.umich.mx

Philopatry and Nest Site Fidelity are two characterigained during six seasons (1988, 1990, 1991, 1994 and 1996),
tics that form an ancient reproductive strategy in sea turtlds; University of Michoacén on black sea turtl 4gassizji
Once it has returned to the region of its birth and selectegh@pulation in Michoacan, México, show an spatial and tem-
nesting beach, will tend to renest in relatively close proxinporal movement in three diferent zones on Colola beach.
ity during subsequent nesting attempts within that nestifidhe ANOVA and Tukey analisis was due to know wich zones
season. The genus Chelonia show a high degree of nessfiewn statistical significance diferences. Zone East show
delity (most renesting attempts within 200 to 600 m of prestatistical diferences with both Mid and West zones
vious attempt). However, little is know about the disrupt dfF2df013.8; Fo.05(2,12,d.f.)=3.84
this ancient behavior in sea turtles. The analysis of data ob-
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SEX RATIO OF HATCHLINGS IN NESTS CAN BE ESTIMATED FROM THE MEAN
TEMPERATURE DURING THE MIDDLE THIRD OF INCUBATION

Yakup Kaska!, Robert W. Furnesg, and Ibrahim Baran?®

'Pamukkale Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii, Defiatkey. 9406804k @udcf.gla.ac.uk
nstitute of Biomedical and Life Sciences, University of GlaggBlasgow G12 8QQ, U.K.

3Dokuz Eyliil Universitesi, Buca Egitim Fakiiltesi, Biyoloji Blumii, Buca-izirkey.

Laboratory and field experiments have shown that sexas then covered, and protected with wire mesh against dog
in many turtle species is determined by egg incubation terand fox predation. These temperature recorders and a sample
perature, usually during the middle third of developmentf eggs (3-7) were taken a few days before anticipated hatch-
(Yntema and Mrosovgk 1980; Janzen and Paukstis, 1991ing time. Temperature data werdfloaded to a computer
Mrosovsky, 1994). Few studies have monitored incubatioand gonads of the sacrificed hatchlings dissected and pre-
temperatures in the field, but experiments using artificialerved in Bouirs solution for sex determination. The go-
nests, or incubators with cyclic temperature fluctuationgads were cut in half transversely and one half was embed-
suggest that sex is determined as though eggs were indae in parffin wax, sectioned at 8-10m from the middle
bated constantly at the mean temperature. When eggs afi¢he gonad, and stained with the Periodic Acid Bchi
incubated at constant temperatures, there is a narrow raagdon PAS) and Harris’ hematoxylin. Sex designation was
of temperatures over which around 50% of each sex will lsed on development of cortical and medullar regions and
produced (pivotal temperature or threshold temperatur@yresence and absence of seminiferous tubules (Yntema and
and wider ranges above this temperatures produce femalé®sovsky 1980). The middle third of the incubation pe-
and below this threshold produce males (Bull, 1980). Piviod was calculated from the total incubation period, from
otal temperatures for all sea turtle species are reported tothie night of laying to the day of first hatching.
within a 1°C range (28.6-29.7C).

Estimates of the sex ratio have also been obtained B{ESULTS
combining the nesting distribution with the sexing of samples

of hatchlings from dferent times during the season an - ;
. . ere recorded on six Eastern Mediterranean beaches dur-
termed Seasonal Sex Production Profiles (SSPPs)

) . . . th ti f 1995 and 1996. The depths of t
Mrosovsky (1994) or from pivotal incubation duration © nesting season o an © depihs otiop

and bottom level of any green turtle nest was around 70-90
(Marcovald et al, 1997). If the temperature of a nest dur yg

cm., and 30-50 cm. for loggerhead turtle nests. The clutch

ing the middle third of development is known, then the S&%ze varied from 65 ta18. Two of the loggerhead nests did

ratio of hatchlings from that nest can be predicted. If in UV hatch. One of these was inundated twice during the

this information is known for all parts of a beach throughr'niddle third of incubation period and the other was under a

out a nesting season, then the overall primary sex ratio icle track. The hatching success of these nests varied
be predicted for all hatchlings produced from that bea%étween 48% and 94%

(Standora} and Spotl!a, 1935)' . The data on temperature and sex ratio of sea turtles
In this stug, we investigated the intra-clutch tempera

wre dif f tw .  turtl tinain the M dIalre presented ifable 1. Maximum temperature increase
ure diferences ot two species otturties nesting in the Mec;, ing the incubation period for loggerhead turtle nests was

terranean, and the sex ratio of these nests by sexing a sargie~ (Min. 24.5°C , max. 34.17C). Temperature of the

of hatchlings from each level Where. tempe_rgtures were rﬁi’lddle third of the incubation ranged from 27.4 to 325
corded. The results are presented in detail in &aslal. Mean temperature ferences during the middle third of
(1998). the incubation period between the top and bottom of log-
gerhead turtle nests ranged from®@3to 1.3’C. The mean
temperature of the whole incubation period for 5 green turtle
Temperature was measured usifigny talk” tempera- nests ranged from 29.5 to 3P@. Maximum temperature
ture recorders (Orion Components (Chichester) Ltd., U.K.increase during the incubation period for green turtle nests
The accuracy of the device was tested under laboratory caras 9.6C (min. 24.9°C , max. 34.3C).
ditions against a standard mercury thermometed they All the nests during the middle third of the incubation
were found to have a mean resolution of @3%min. 0.3 period experienced above the pivotal temperature, except
°C, max. 0.£4C) for temperatures betweert@ and 5C°C.  for one nest. The sex ratio of hatchlings for all nests was
We launched the tiny talk by computer for a recording p&lso calculated. 10-18 hatchlings per nest were sexed, and
riod of 60 days with readings taken at 48 min. interval. Thihe results showed a female biased sex ratio for both spe-
gave 30 readings perylahey were placed at thredfdir- cies, except for one loggerhead nest which had experienced
ent depths (top, middle and bottom) of the nest, during tihelow the pivotal temperature during the middle third of the
oviposition or after excavating the nest in the morning dficubation period. There is a positive correlation between
laying (approximately 10 hours after oviposition). The neshe mean temperature of the middle third of the incubation

Temperatures of green turtle nests and loggerhead nests

MATERIALS AND METHODS

74 Nesting BeachesOral presentations



F. A. Abreu-Grobois, R. Brisefio, R. Marquez, and L. Sarti (Comps.)

Table 1. The results of temperature and sex ratio of green and loggerhead turtle nests (*Temperatures are not recorded at those

TOP (T) MIDDLE (M) BOTTOM (B) MEAN OF Inc. Sex

Mean Middle Mean Middle Mean Middle Mean Middle Period (%Female)
Nest no temp.+SE third+SE temp.+SE third+SE temp.+SE third+SE temp. third (day) Mean (T-M-B)
C.mydas 1 29.8+0.05 30.2+0.03 29.9+0.05 30.2+0.03 29.4+0.05 29.8+0.02 29.5 30.1 63 60(60-60-60)
C.mydas 2 30.3+0.03 30.9+0.03 30.0+0.04 30.6+0.03 29.5+0.04 30.1+0.02 30.0 305 60 73(100-82-40)
C.mydas 3 31.5+0.05 32.1+0.04 31.3+0.06 31.8+0.05 31.0+0.06 31.5+0.04 31.3 31.8 54 94(100-100-80)
C.mydas 4 30.7+0.03 31.0+0.03 30.4+0.04 30.5+0.03 30.0+0.04 30.2+0.02 30.4 30.6 59 78(100-83-50)
C.mydas 5 31.2+0.05 31.9+0.05 30.9+0.05 31.6+0.05 30.6+0.05 31.1+0.04 30.9 315 55 89(100-83-83)
C.caretta 1 29.4+0.03 29.8+0.07 28.6+0.03 29.1+0.05 28.2+0.03 28.8+0.03 28.7 29.2 -
C.caretta 2 30.9+0.04 31.3+0.05 30.6+0.04 31.1+0.04 30.0+0.04 30.6+0.04 30.5 31.0 54 83(100-83-67)
C.caretta 3 29.6+0.03 29.1+0.04 29.7+0.03 29.2+0.03 29.4+0.02 28.8+0.04 29.6 29.0 53 53(60-60-40)
C.caretta 4 31.7+0.03 32.2+0.03 31.7+0.02 32.2+0.01 31.4+0.02 32.0+0.01 31.6 321 50 100(100-100-100)
C.caretta 5 31.6+0.03 32.1+0.03 31.1+0.03 31.5+0.02 30.8+0.03 31.2+0.02 31.2 31.6 51 89(100-83-83)
C.caretta 6 32.1+0.03 32.5+0.02 31.8+0.03 32.1+0.02 31.1+0.04 32.1+0.01 31.2 322 50 100(100-100-100)
C.caretta 7 28.8+0.01 28.7+0.02 28.1+0.01 28.1+0.01 27.4+0.02 27.4+0.01 28.1 28.1 61 44(50-50-33)
C. caretta 8 27.7+0.01 27.6+0.01 27.3+0.01 27.2+0.01 27.0+0.01 27.0+0.01 27.3 27.3 -
C.caretta 9 30.9+0.02 30.2+0.01 30.4+0.02 30.2+0.01 29.8+0.02 30.1+0.01 30.4 30.2 55 75(83-80-60)
C.caretta 10 30.5+0.01 30.8+0.01 29.9+0.01 30.2+0.01 29.3+0.01 29.8+0.02 29.9 30.3 52 72(83-83-50)
C.caretta 11 * * * * 29.2+0.01 29.5+0.01 29.2 29.5 54 61(67-67-50)
C.caretta 12 31.2+0.09 31.5+0.01 * * * * 31.2 315 50 83(100-83-67)
C.caretta 13 31.9+0.01 32.3+0.01 * * * * 31.9 32.3 48 100(100-100-100)
C.caretta 14 30.9+0.02 31.3+0.01 * * 30.5+0.03 30.6+0.08 30.7 30.9 52 83(100-83-67)
C.caretta 15 * * 29.6+0.01 29.9+0.01 29.2+0.01 29.5+0.01 29.4 29.7 54 61(67-67-50)
C.caretta 16 * * 30.7+0.01 30.7+0.01 30.3+0.01 30.3+0.00 30.5 30.5 54 78(83-83-67)
C.caretta 17 30.0+0.01 30.1+0.01 * * 29.6+0.00 29.7+0.00 29.8 29.9 53 67(83-67-50)
C.caretta 18 31.6+0.02 32.1+0.03 31.0+0.02 32.0+0.01 29.5+0.03 31.1+0.02 31.0 31.7 52 90(100-83-67)

levels)

period (F= 0.96) and sex ratio (percent female), but inversghich experience little temperature fluctuation (Bull, 1980;
relation between the mean temperature of a nest and infgrrealeet al.,1982), but the results of this work show that
bation period. The mean incubation temperatures can be w§€an temperatures can be used for predicting the incubation
for estimating the incubation period. In general, we can s@¥riod but provide a poor prediction of sex ratio.

that an 1°C decrease in the mean incubation temperature  The variety of relationship between pivotal and beach
means 4 days increase in incubation period. Since the top&hperatures suggested that diversity of sex ratios in differ-
nests was warmer than the bottom during the middle thigght populations should be expected (Mrosovsky, 1994). From
of incubation, we can expect the percentage of femalesdgy results it can be said that the pivotal temperatures for
be higher among eggs at the top of the nest. This was §i& turtles in the Mediterranean is just below®%nd the
case. The percentage of females in eggs sampled from figan temperature during the middle third of the incubation

top of nests was higher than in samples from the bottom ol i, \vas closely correlated with the percent sex ratio.
the same nest in 20 of 23 nests, was 100% at all levels in

two and was 60% in all levels in one. For both species W ereERATURE CITED
overall difference in numbers of males and females between o . _
top and bottom of nests was statistically significant (gred#ull, J.J. 1980. Sex determination in reptil@s.Rev. Bial

turtle nests X1df=6.86, loggerhead turtle nestd Xd.f= 55 3-20.
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THE IMPACT OF TOURIST DEVELOPMENT ON LOGGERHEAD NESTING ACTIVITY
AT DAPHNI BEACH, ZAKYNTHOS, GREECE

Kostas Katselidis and Dimitrios Dimopoulos
The Sedurtle Protection Society of Greece, 35 Solomou St, GR-10682 Athens, Greece. stps@compulink.gr

INTRODUCTION

Caretta carettds the only sea turtle species nesting imined by surveying the beach early in the morning on foot,
Greece. Extremely important nesting areas were discovefedm the end of May until the beginning of September every
in 1977 on the island of Zakynthos (Maritoulis, 1982). yea. The aimis to locate the previous nigtadult sea turtle

The most important threat for the loggerhead nestirgmergence. Emergences are checked, by visual examination
areas, in Zakynthos, is the uncontrolled development of towt the nesting spapwhether they have resulted in egg lay-
ism (Arianoutsou, 1988). On Zakynthos, all of the areas ahg or not and then recorded. The results of the beach sur-
jacent to nesting beaches are privately owned. The Greekys provide information on the total number of emergences
State, in order to stem the destruction of the sea turtles’ nestd nests made during the nesting season. The same meth-
ing areas, has implemented restrictive legal measures sinc®logy is used on the other nesting beaches in the Ba
1984. Howeve legislation is poorly enforced and the failureallowing comparisons between the nesting beaches of
of the state to compensate the affected by restrictions lahgganas Ba
owners, has led to uncontrolled development adjacent to
nesting beaches (Charalambides, 1990; Dimopoulos, 199BESULTS

q :n this paperhwe focgs c:)n thi e]}fects r:)f.unc(;)rr:trolled_ After 14 years of monitoring it was found that Daphni
eve .Opme”‘ on the nc;estlng each of Daphni and how tt?ésthe second most important beach in terms of nests with
situation was reversed. 12.1% (157 nests per annum) of the total number of nests

SITE DESCRIPTION

Distribution of Nests on the Nesting Beaches of Zakynthos

The island of Zakynthos is situated in the lonian Se (Average Values Overthe Seasons 19§4.1997)
west of the Greek mainland. The nesting beaches of Zakyntt KAL GER
are found at the southern part of the island, in the Bay | yap 840% 6.5% 53'53;1

Laganas. The bay is almost semicircular in shape with | 2.0%
opening of about 12 km and a total length of coastline e
ceeding 20 km. Only 5 km of the 20 km of the coastline of tt
Bay are used by the turtles. The six nesting beaches| [ ag

Laganas Bg starting from the western part of theyBare 11.6% DAP
Marathonissi, East Laganas, Kalamaki, Sekania, Daphni, 12.1%
Gerakas.

Daphni beach is situated between the beaches m§ure1. Beaches in geographical order from west eastwards.
Sekania and Gerakas at the Northeast part of thelthia MAR: Marathonissi, LAG.‘ East Laganas, KAL: Kalamaki, SEK:
about 800 m in length and 20 to 30 m in width. The beach ha&ana DAP: Daphni, GER: Gerakas.
generally a large proportion of pebbles and stones but there
are also parts with fine soft sand. Daphni is backed by ste@ade in the Bay of Laganas (Figure 1).
hills covered with sclerophyllous, evergreen vegetation  Daphniis also the second most important nesting beach
(magquis).Two dirt roads lead to a flat area on the westerin terms of emergences with 18.4% (913 emergences per an-
part of the beach. num) of the total number of emergences in Laganas Bay (Fig-

ure 2).
METHODOLOGY The annual fluctuation of the percentage of nests on

The Sea Turtle Protection Society of Greece (STP aIE) hrl[lh n relail.on tl? thehtotal nurrltr)]erlof tnizts reco_rde(rj] on
has been monitoring Daphni beach since 1984, in order: grynthos nesting beaches, over the fas years Is shown

determine nesting actiyit The nesting activity is deter- inFigure 3.
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holds the second place in terms of nests with 12.1% mean

Distribution o f Emergences on the Nesting Beaches of

Zakynthos (Average Values Over the Seasons 1984-1997) value. Itis also in second place in terms of emergences with

KAL f;f.:: SEK 18.4% mean value (Figure 2), in comparison to the nesting

MaR %7 % : 45,7% beaches of Zakynthos. In 1993 a drop in nesting activity
T.0%

brought Daphni beach to the fifth place, in terms of nests,
among the nesting beaches of Zakynthos. The percentage
of Daphni’s nests in relation to the total number of nests on
Zakynthos beaches during 1993 nesting season dropped to

LAG
12,3%

DAP
18,4%
Figure 2. Beaches in geographical order from west eastwards. ‘g
MAR: Marathonissi, LAG: East Laganas, KAL: Kalamaki, SEK: 15
Sekania, DAP: Daphni, GER: Gerakas. ik}
12 7
DISCUSSION 10 7

As described before, Daphni beach is a small beac
running only for about 800 meters. The west sector is tl
main nesting area of the beach, as the east sector is v
narrow (6 mto 15 m in width) and only a very few turtles ne:
there. The west sector is about 400 m long.

The most important problem that Daphni beach is fagigure 3. Fluctuation of the contribution (in percent) of Daphni's
ing, at present, is that of uncontrolled and unplanned touriststs to the total number of nests per year.
development. The effects of this kind of development are ) ]
various and can be very important for the characteristics 0fg3% (Figure 3), a decrease of 3.8 points compared to the

beach as a nesting beach. These threats may be the df¥efage. _ .
influence of human activities, such as light, noise distur-  Another drop occurred in 1994 when Daphni beach

bances and the human presence on the beach duringtgld fourth place, in terms of nests, among the nesting

night, or the loss of the nesting habitat due to the beachfréi@ches of Zakynthos. The percentage of the number of
development. nests to the total number of nests dropped to 7.9% in 1994

Prior to 1989, there was only one small tavern at tH&igure 3), a decrease of 4.2 points compared to the average.
back of Daphni beach, which was operated only during the ~Following national and international pressure the Greek
daytime. A small-unpaved road led to this taverna througtPvernment enforced existent legislation, in the beginning
the hills. In 1990, a second tavern was built at the back of tAE1995, and closed down the illegal business and buildings
beach and a new dirt road was opened through the hiff$! Daphni beach before the nesting season. This conse-
leading to the new tavern. Another two huts were settled §Hently reduced human presence on the beach during the
the hills above the beach. In that year the two tavern’s op8ight. As a result the nesting activity increased to initial
ated only during the day. In the following two years théeVvels and the percentage of Daphni's nests, to the total
construction of new buildings and the expansion of the of¢imber of nests, bounced back to 13.2% in 1995, 11.2% in
ones continued. Thus at the end of 1992 there were 13 buit@96 and 12.5%in 1997 nesting season (Figure 3).
ings at the back of Daphni beach, including the two taverns  There are many sea turtle nesting beaches around the
and one bar. In the beginning of the 1993 nesting season,‘fﬁ?{'d with much greaterilevels of developmt_ant. However we
two taverns started to operate during the night. All of theg€lieve that the small size of the beaches in Zakynthos and
new buildings were illegally built, with the tolerance of thén€ very high nest density mean that any development of
local authorities, and without any planning permission. Mo has a significant effect on nesting activity. We believe
of these buildings were used as holiday homes or were rentggt the drop in nesting activity on the one single beach of

[N
P

[=}
y

to tourists. Daphni that has been observed during the nesting seasons
The consequences of these constructions and th@f1993 and 1994 was due to the construction and the opera-
use, for the nesting beach of Daphni were multiple: tion at night of these illegal buildings. The closing down of

o The erection of these buildings and the removal 6Pese buildings is a temp_orary solution, but the final solu-
the surrounding vegetation caused considerable er" mt:f;t_ blf ghe lden(;ol|t|f|)|n Ofl these buildings that have
sion, which degraded the sand quality of the beacltl’.een officially declared as fliegal.

i The operation of these buildings, as holiday homgSTeRATURE CITED

or rooms for rent, increased human presence on the _ )
beach, especially at night. Arianoutsou, M. 1988. Assessing the impacts of human

As a result of the above, the nesting activity was seri- activities on nesting of loggerhead sea turtigarétta
ously affected in the years, 1993 and 1994 on Daphni beach. carettg on Zakynthos island, Western GreeCenserv
From Figure 1 it can be observed that Daphni beach 15(4): 327-334.
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SAND COLOR, TEMPERATURE, AND SEX RATIO OF EMERGING HATCHLINGS ON
LOGGERHEAD' S NESTING BEACHES IN JA PAN

Yoshimasa Matsuzawj Wataru Sakamotd, Katsufumi Satc?, Kiyoshi Gotow?®, Kazuyoshi Ohmuté, Yasuyuki AsaP,
and Hajime Uedé&

!l aboratory of Fisheries Environmental Oceanogyaf@taduate School of Agriculture, Kyoto UniveysiKyoto 606-01,
Japan

2National Institute of Polar Research, 1-9-10 Kaga, Itabasky0173, Japan email: caretta@kais.kyoto-u.ac.jp Japan

8278 Higashiyoshida, Minabe-towWakayama 645, Japan

41161 Nagata, Kamiyaku-town, Kagoshima 891-42, Japan

SMinamichita Beachland Aquarium, 428-1 Okuda, Mihama-town, Aichi 470-32, Japan

56171-1 Shirahane Omaezaki-town, Shizuoka 421-06, Japan.caretta@kais.kyoto-u.ac.jp

We examined the latitudinalféirence of thermal char- temperature often rose to 31.6 or higher in summer and
acter of 18 nesting be aches for loggerhead turtle in Japdropped rapidly in fall, hence lower hatchling-egence
By using data loggesand temperature of each rookery wasuccess. In order to examine such latitudinfiecince, ir-
recorded every one hour throughout the reproductive seadiative sand reflectance was measured at each yooker
sons from 1993 to 1997. During rainy seasons the high®his measurement showed that the reflectance was inversely
latitudinal beach was cooler than the lower one, while afteorrelated with latitude. Estimated annual sex ratios of
the seasons the higher latitudinal temperature increased oweteging hatchlings at four rookeries will be also reported.
that in the lower one. At the higher latitudinal beaches sand

NESTING BEACHES AT NICARAGUA'S PACIFIC COAST

Carlos Peges Roman, Ilvan Ortega Gasteazo, and Jose Gabriel Caaees Diaz
Direccion de Fauna; Ministerio del Ambiente y los Recursos Naturales (MARENA); Km 12 1/2 Carretera Norte; Managua,
Nicaragua. nicam@ns.sdnnigmi

At the Pacific Coast Nicaraguas are 17 nesting sites of
seaturtlesTwo of them have “arribadas” of Olive Ridley the
rest leg the eggs as solitairs. Where depot from 1 to 37.000
nests and from 1 to over a million hatchlings are common.

The datas are taked from July to January each yea
Four of these nestingbeaches The Environment and Natural
Resources Department (Ministerio del Ambiente y los
Recursos Naturales [MARENA] has Rangers and other gov-
ernmental Institutions.

In one of these sites give colaboration to local popula-
tion and a@ganisations that voluntary work for the
conservationof seaturtles
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SEASONAL CHANGES IN PLASMA STEROID AND TRIGLYCERIDE
CONCENTRATIONS IN ADULT FEMALE GREEN SEA TURTLES FROM SOUTHERN
QUEENSLAND

Mark Hamann?, Tim S. Jessop?? Matt Forest®, Colin J. Limpus*, and Joan M. Whittier?

! Department of Anatomical Sciences, University of Queensland, Australia m.hamann@mailbox.uq.edu.au
2 Department of Zoology, University of Queensland, Australia

8 P.O Box 526 Thursday Island, Queensland, Australia

4 Threatened Species and Ecosystems Unit, Queensland Department of Environment, Australia

The reproductive physiology of the green sea turti@ne levels were low throughout non breeding periods and
Chelonia mydashas been studied in southern Queenslar@durtship then increased during the early nesting season and
from 1995 to 1997. Non nesting adults and immature turtiégclined with the number of clutches laid. These results sug-
were captured using rodeo techniques in Moreton Baggst that plasma testosterone and triglycerides are two main
Shoalwater Bay and Heron Lagoon and bled soon after cdctors involved with regulating the duration of the nesting
ture (<3min). Blood samples were collected from nestirgeason of the green sea turtle.
turtles post oviposition from the beaches of Heron Island.

Nesting data indicated that green sea turtles sampled on Heron
Island return to lay every 6-7 years; each year females lay
multiple clutches (range 1 -10) of 115 eggs at 12 day inter-
vals. Plasma triglyceride levels peaked during late vitello-
genesis / courtship then declined gradually throughout the
nesting season reaching nadir 6 months following the end of
nesting. Plasma testosterone levels showed a similar pattern,
peaking during courtship and then gradually declining to basal
levels following the last clutch for the season. Corticoster-

REWARDS FOR THE BIG, DUMB AND SOCIALLY INEPT: HORMONAL EVIDENCE
FOR LIFE-HISTORY TRADE-OFFS IN THE GREEN TURTLE, CHELONIA MYDAS

Tim S. Jessop?, Colin J. Limpus?, and Joan M. Whittier®

! Department of Zoology, University of Queensland, Brisbane, Q4072, Australia. Tjessop@zoology.ug.edu.au
2Department of Environment, PO Box 155, Brisbane Q 4002, Australia

SDepartment of Anatomical Sciences, University of Queensland, Brisbane, Q4072, Australia

The fitness of green turtles is dependent upon the sumthropogenic (capture) perturbations. Our results suggest
cess of a very small proportion of the numerous offspringat, compared to non-reproductive adults, reproductively
produced. Presumably, adult green turtles must exhibit lifaetive green turtles desensitize themselves to disturbance by
history strategies that maximize reproductive success. Hosuppression of the adrenocortical corticosterone stress re-
ever, such reproductive strategies can compromise adult ssisonse. The evolutionary significance of these observations
vivorship, resulting in a classic life-history trade-off. Hor-will be discussed.
mones are capable of forming the mechanistic or physiologi-
cal basis to such life history trade-offs. In this paper we ex-
amine the notion that reproductively active green turtles uti-
lize adrenocortical modulation to suppress the corticoster-
one stress response. This may represent a life-history tactic
to prevent corticosterone inhibition upon reproductive physi-
ology, despite the potential for decreasing survivorship by
temporarily removing this important physiological defense
mechanism. In this study we compared the adrenocortical
response of reproductively active and inactive adult green
turtles to a number of ecological (mass-nesting, inter male
aggression during courtship), environmental (heat stress) and
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WHAT CAN A GREEN SEA TURTLE LEARN?

Roger L. Mellgren*22and Martha A. Mann?am2
Department of Psychology, The University of Texas at Arlington, Arlington, TX 76019, U.S.A. mellgren@uta.edu
2Acuario Xcaret, Carretera Chetumal-Pto. Juarez, km 282, Playa del Carmen, Quintana Roo, México

INTRODUCTION METHODS

Sea Turtles, like other reptiles, are often characterized The subjects were 18, 4-5 month old captive green sea
as having a limited capability to learn from experienceurtles Chelonia mydds They were deprived of food for
(Subowski, 1992). However, any conclusion about a sea& hours prior to the start of the experiment.
turtle’'s ability to learn is limited by a lack of data. Only A piece of PVC pipe was presented at a 45° angle to
recently have there been attempts to study learning in sBa horizontal with the end of the pipe slightly below the
turtles (Mellgren, Mann and Zurita, 1994; Mellgren, Maniwater level in the tank. For the classical conditioning
and Arenas, 1998) and the results of those experiments sggiitoshaping) group the piece of fish appeared through the
gest that sea turtles are comparable to other reptiles in theid of the pipe after 15 sec. For the instrumental (operant)
capacity to learn (Burghardt, 1977 for a review). Here Wegonditioning group the piece of fish appeared through the
report an experiment that evaluates the learning ability ehd of the pipe immediately following the turtle’s bite on the
young green sea turtleSlfelonia mydgsusing the two most pipe. If a turtle failed to bite within 15 sec. the pipe was
commonly used laboratory procedures for studying learneémoved and no fish was given for that trial. For the un-
behavior ¢.g, Domjan, 1998). paired group the pipe was presented for 15 sec. and removed.

One procedure used to study learning is classical conhe piece of fish was presented 40, 60 or 80 sec. after the
ditioning, first popularized by Ivan Pavlov (1927). A neupipe had been removed in the same location where the pipe
tral stimulus such as a noise or visual signal is presented angs presented.
followed by a biologically significant event such as food.

Behavior relevant to the food such as salivation and othRESULTS
appetitive behaviors begin to occur to the signal prior to the

: : - Both the classical (or autoshaping) and instrumental
presentation of the food as the signal-food pairings are ro'r operant) conditioning procedures resulted in the rapid
peated. Often the subject of the classical conditioning pr§- P 9p b

cedure comes to respond to the signal as if it were the fooivelopment of approach and contact (biting) to the pipe

. e . while the unpaired group showed a decline in both behav-
approaching and “eating” to signal, a phenomenon referre

to as “autoshaping” (Locurto, Terrace and Gibbon, 1981)|ors to near zero. Figures 1 and 2 (approaches and contacts,

A second procedure used to study leamning is instrESpeCtlvely) show these results across blocks of trials (5

mental (or operant) conditioning. In this procedure the su [ials/block). An analysis of variance (mixed model, groups

iact of the experiment is reauired to enaade in a desiana '(!J')Iocks of trials) confirmed the obvious superiority of the
J P d g9ag 9 E1lassical and instrumental groups over the unpaired group

behavior in order to produce a biologically important evertt

such as food. The rat that learns to press a bar in a “Skinﬁgrboth measures. An analysis of just the classical and in-

Box” to produce a piece of food is a familiar example of thistrumental groups showed that there was no difference be-
procedure.

In a review and analysis of existing data on the lear
ing capacities of reptiles and amphibians, Subowski (199
concluded that the data can be adequately understood by ~Unpaired + Autoshape “ Operant

suming that these species are capable of learning basec

?Ween the groups on the approach measure, but for biting
contact), the instrumental group was significantly higher than
e classical group. In fact, every subject in the instrumental

nor-

classical conditioning, but do not show evidence that the |

are capable of instrumental conditioning. This conclusic | M
claims that sea turtles (and other reptiles) are capable of @ .,

quiring information about the significance of signals, butar? ;.-
insensitive to the outcomes their own behaviors produce. \2 |-
compared the classical and instrumental procedures in gred s
sea turtles to evaluate the ability of these turtles to learn (sl
ing each procedure. Included is a control condition whe™ **
the signal and food are not presented together to insure
classical and instrumental procedures produce behavio . L , ) ) , ) ) ,
change through an associated process. oo § £ * : @ ' E

Baseline Acquisition

Figure 1. Approaches

Oral presentations / Physiology and Behavior9



Proceedings of the 18th International Symposium on Sea Turtle Biology and Conservation

~Unpaired +AUDSTEpe * Operant shows how visual acuity can be measured in sea turtles using
nop a version of this general procedure.
100 -
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DISCUSSION

MEASUREMENTS OF VISUAL ACUITY OF THE JUVENILE LOGGERHEAD SEA
TURTLE (CARETTA CARETTA): A BEHAVIORAL APPROACH

Soraya Moein Bartol
School of Marine Science, Virginia Institute of Marine Science, College of William and Mary, Gloucester Point, VA 23062
U.S.A. moein@vims.edu

Research performed on the sea turtle visual system hagen separate elements of an object, was measured from
focused mainly on aerial vision. However, sea turtles spetwtjgerhead sea turtleSdretta carettausing a two response
the majority of their lives in the marine and estuarine envierced-choice method. Loggerheads were trained, in a 500-
ronments and yet their visual capabilities in water remagullon tank, to discriminate between a vertically striped panel
unanswered. Visual acuity, the ability to discriminate beand a 50% gray panel. Test panels were illuminated simulta-
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neously and a correct response (contact with PVC pipe bethe aquatic environment and suggests that vision may play
low the striped panel) was reinforced with presentation ofamn integral role in the loggerhead’s perception of its surround-
food reward. Training continued until the turtle chose thimgs.

striped panel greater than 80% of the time. Acuity thresh-

olds were then collected by decreasing the stripe size in blod€ KNOWLEDGEMENTS

of several trials until both striped and gray panels were cho-
sen equally. Thresholds were recorded from three animﬁ@tit
and ranged from a minimum resolvable angle of 16 to
minutes of arc. This acuity threshold is analogous to others

I would like to thank the ¥8Symposium, the Chelonia
ute, Packard Foundation, and the College of William
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EFFECT OF THE THERMAL ENVIRONMENT ON THE TEMPORAL PATTERN OF
EMERGENCE OF HATCHLING LOGGERHEADS

Kathleen Moran, Karen A. Bjorndal, and Alan B. Bolten
Archie Carr Center for Sea Turtle Research, PO Box 118525, University of Florida, Gainesville, Florida, 32611, U.S.A
kmoran@zoo.ufl.edu

It is critical to the survival of sea turtle hatchlings thatluring emergence. We also counted the number of hatchlings
they emerge from the nest at night, both to avoid predatdrseach emergence, and the time and duration of each emer-
and to prevent over-heating that would result in heat torpgence. We used these data to determine the nature of the
and perhaps death. One way for them to gauge the onsetwgs that the hatchlings use and the overall thermal regime
darkness is to respond to decreases in sand temperaturgler which emergence can occur.

Various theories exist as to what changes in the thermal re-
gime are actually important to the hatchlings. They may waRCKNOWLEDGEMENTS
for a threshold temperature, below which itis safe to emerge; |\ ould like to thank the PADI Foundation, the Archie

they may wait until the top layers of sand become Coo'%farr Center or Sea Turtle Research, the International

than those below them; or they may wait for a particular ra{fiomen’s Fishing Association, and the Department of Zool-

of cooling of t_he sand. ) ) ogy at the University of Florida for support in funding this
By marking loggerhead nests and then inserting the%-H

; roject. |1 am also grateful to the Chelonia Institute and the
mocouples at depths of 0, 5, 10, 15, and 20 cm in the nec vid and Lucile Packard Foundation for helping to make

each nest prior to emergence_, we were qble to me_asure Wravel to the symposium possible.
temperatures that the hatchlings experienced prior to an

A SEASONAL PROFILE OF PLASMA TRIGLYCERIDE LEVELS IN NESTING
FLATBACK ( NATATOR DEPRESSUS) TURTLES ON CURTIS ISLAND, QUEENSLAND,
AUSTRALIA

Leigh Slater}, Colin Limpus?, and Joan Vmittyer

Department of Anatomical Sciences, The University of Queensland, Brisbane QLD 4072, Australia
Lslater@zoology.uq.edu.au

2Department of Environment, PO Box 155, Brisbane Q 4002, Australia

This investigation examines the relationship amontgvels during the first nesting episode were observed between
plasma triglyceride (TG) levels, nesting episode and egg piie@males. No correlation was found between curved carapace
duction in nesting flatback turtles, Natator depressus. Plastgagth and TG levels, however a weak but significant corre-
was collected from a series of females after each ovipositig#tion was found between TG level and clutch size. Together
for each of their four successive clutches within a breedirigese data suggest that an important biological mechanism
season, Plasma TG levels, measured by spectrophotometgy be occurring in association with the final clutch of the
had significantly decreased by the final nesting episodgeason. Decreases in plasma TG levels may reflect a pos-
Decreases in TG levels corresponded to a significant decreaé@e physiological termination of vitellogenesis.
in the number of eggs as well as the weight and diameter of
the eggs within the last clutch. Differences in plasma TG
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EVIDENCE FOR THE LACK OF HYPERGLYCEMIC ACTIVITY OF CORTICOSTERONE
IN THE OLIVE RIDLEY SEA TURTLE ( LEPIDOCHELYS OLIVACEA)

Roldan A. Valverde, David W. Owens, Duncan S. MacKenzie, and Rhonda M. Patterson
Department of Biology, Texas A&M University, College Station, TX 77843-3258, U.S.A. roldan@biology.lsa.umich.edu

Reproductively active olive ridley sea turtles migrate
hundreds of kilometers from their feeding grounds in the
Eastern Pacific to their nesting beaches in Costa Rica. Dur-
ing their migration and nesting periods animals exhibit a
marked hypophagic behavior. Capture and sampling of adults
in the water at six hr intervals during a 24 hr period indicate
that serum glucose levels are maintained at a mean value of
39.1 + 0.8 mg/dI. After subjecting a group of 30 females and
seven males to stress and inducing an overall 12 fold in-
crease in corticosterone (B), glucose levels remained un-
changed at a mean of 49.2 mg/dl. Adrenocorticotropic hor-
mone (ACTH) injection (0.6 IU/Kg BW) induced a 10 fold
increase in B levels by four hours of injection. These levels
were maintained for up to 23 hrs postinjection. During this
experiment glucose levels exhibited a 2.0 fold decrease by
14 hrs postinjection, maintaining these lower levels during
the remainder of the experiment. These data indicate that
basal glucose levels are lower in reproductively active olive
ridleys than in adult, gonadally quiescent conspecifics and
that B lacks hyperglycemic activity in these reptiles. It is
possible that the lack of a hyperglycemic effect of B is due to
the reduced internal energy stores of reproductively active
animals.
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PERMANENT EDUCATION SUPPORT FOR PROTECTION AND CONSERVATION OF
THE SEA TURTLES IN MAZATLAN SINALOA, MEXICO

Angeles Cruz Morelos
Acuario Mazatlan, Ecological Department, Mazatlan Sinaloa, México. acuario@red2000.com.mx

To share working experience with the proposal of in-  The technique subdirection of Acuario since 1991 has
culcate affectivity and respect values for sea turtles conséte program of recover turtles nesting in 28 kilometers from
vation through teaching knowledges about chelonia biologyglfin beach to North beach. In the program there are insti-
its marine ecosystem and fundamental aspects about natti#tPn and groups as hotels, scouts, lifeguards and commu-
resources in problems. The permanent project has three pidy that colaborate. Since there are reports of a sea turtle
grams; it's a joined effort. The first program started in 1987esting, the nest s picked up taking it to the incubation room
with the organization of the Children’s meeting in South ofintil hatchling and then are taking to the beach. Also there
the State of Sinaloa. Conservation of the Sea Turtles. Thg speeches to different people of our community about
second program started in 1991 with the protection for s#'re doing.

turtles in the tourist zone from El Delfin beach to North beach.
And the third one started in 1996, it's an educational pré:-- ENVIROMENTAL EDUCATION PROGRAM FOR

gram for supporting nature science in elementary school, witPPORTING SEA TURTLE CONSERVATION
the objetive to join actions that will help the biodiversity proSCHOOL YEAR 1996 - 1997 3,740 KIDS.
tection through continue educational programs for a variety

of people in our community. In 1996 started this program on sea turtle conservation
, for elementary schools in every grades. To design this pro-
A.- THE CHILDREN'S MEETING IN SOUTH OF THE gram we analized the nature science subjects of Public Edu-

STATE OF SINALOA. cation in Mexico. The content program for every grade has

Conservation of the Sea Turtles” was planning for sufwo subjects: 1.- animals and plants ~ 2.- enviroment and
porting education for kids of elementary schools of sixth gradgotection. Each theme will guide kids to understand which
that have an average of 11 and 12 years old. Five countie&asitors might protect better. To apply the class plan we use
the southern part of the State are involved ( Elota, San Ignaé&igncepts about health, science, tecnology, energy, social and
Mazatlan, Rosario and Escuinapa ). The meeting is a reunRPnomic factors using proper vocabulary. The class is theory
for 100 kids in a DIF camp, it's a complete week living toand practice using slide projector, over head projector and
gether learning through social, cultural and sport activitiedesigned material for each part of the theme, also with a note-
The program is design with goals so kids will notice thBook that was designed for it and the tour to the exhibition
scencial part of our region, how important are sea turtles at@ks. The participant institution is the National Committee
why we're helping these animals. Kids analize chelonia grod@r protection and conservation of the sea turtles. The pro-
and decide by themselves in what level of participation @am is accept by local and State authorities of the Public
conservation they want to be. The knowledges and vocaieducation Secretary and since 1993 there is a commissioned
lary are according with the scholar grade so their understafigacher from this institution in Acuario Mazatlan. At the
ing level will allow them to know human activities and theiPegining this program was only for school groups, now we
behavior. It's a week singing, playing, theory classes, worknow that this same program should be adapt for inhabitants
shops so kids are able to get the relation between sea turfiegoastal regions that don't have enough information about
and the other animals and also will able to use the#eir natural resources and is urgent to involve these com-
knowledges in their daily life. Since 1987 to 1997 Acuaridhunities.

Mazatlan, DIF camp support, speakers, volunteers and orga- It's not difficult to do educational job and because we
nizers are part of the formation process of 100 kids each ye&n not still indifferetn about this situation in the world the
The past year 1997 in September and October we did survéyiromental education is a strategy; it's a process that has
to kids that have been already in these meeting since 1989nditions and requirements for an educator. Elements such
We were looking for the beginners and these data will allot¥ne, methodology, evaluation, etc., become our limits to
us to actualize, change and correct the activities in the percome; and is urgent to prepare us to still continue open-

gram. ing more paths as enviromental educators and beign opti-
mist to reach it. Our job is to do it with our preparation and

B.- PROTECTION TO NESTS ON THE TOURIST with the affective part of each educator. When we accept the

BEACHES IN MAZATLAN SINALOA, MEXICO. commitment to be a pionner between pionners we must trust

that even though with minimum human resources we are
building metaphorically a new Noah’s Ark called
“Eviromental Education”

1991 - 1997 398 nests
37,576 hatching
25,499 hatchling
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DIAGNOSTICO SOCIOECONOMICO EN LAS COMUNIDADES

Celia Gutierrez
Departamento de Ecologia y Recursos Naturales, Universidad Centroamericana, Nicaragua. cmgaa@ns.uca.edu.ni

The beach called “La Flor” is one of the two beachegrea. The workshops have helped to identify work alterna-

in Nicaragua where every year thousands of sea turtles §fizs near the area which should minimize the impact on the
rive to lay their ggs. Near this beach there are six commugiyt|e population.

ties that are seriously impacting the population through egg Previously to this work we made a diagnostic where

poaching. Based in this social problem we made particip@go, of the total population surveyed has at some time or

tive theaters-workshops where the people of the commuBgiher participated in the poaching and/or distributionof sea
ties talked about the different reasons why they participgigije eggs.

in egg poaching. One of the main reason why they do that is
because the lack of economic opportunities to work near the

SUSTAINABILITY AND EDUCATION FOR CONSERVATION: FIVE PARADIGMATIC
VIEWS

Edgar Gonzalez Gaudiano
Centro de Educacion y Capacitacion para el Desarrollo Sustentable

Some of the main discussions related to available opsed as points of reference to analyze the pedagogic impli-
tions for sustainable development within the current worldations from five different points of reference. The presenta-
frame are analyzed. Some of the more critical points, pdien proposes a frame of reference for environmental educa-
ticularly those of interest to developing countries are idention, appropriate for the conservation needs of developing
fied and their associations to educational projects are estabuntries.
lished. Lucie Sauve's and Michael Colby's classifications are

ENVIRONMENTAL EDUCATION A STRATEGY FOR SEA TURTLES CONSERVATION

Federico Hernandez Valencig Luis Fernando Gonzalez Guevarj Francisco Valadez Fernandez Minerva Campos
SancheZ, José Acufia Domingu€z Mario Sandoval Ramo$, Alvaro Francisco Castillo Cejd, and Daniel Diaz
Rodrigue?
L aboratorio de Investigacion en Tortuga Marina y Biologia de la Conservacion. Facultad de Biologia, Universidad Michoacana
de San Nicolas de Hidalgo. México.
2Programa Universitario de Conservacion a las Tortugas, Marinas. Centro de Ecologia Costera. Universidad de Guadalajara.
México.
SLaboratorio de Investigacion en Educacién Ambiental. Facultad de Biologia. Universidad Michoacana de San Nicolas de
Hidalgo. México. fhvalen@zeus.ccu.umich.mx

In México, environmental education is an important isMéxico (University of Michoacan and University of
sue of the strategy for sea turtles conservation. However, 8dadalajara). Together, they joined to conduct a training pro-
forts are commonly focused on training of university stugram of graduates, teachers and students of elementary
dents and graduates for research activities on sea turtles acltools and local people in order to interchange experiences
sea turtles camps management, but not on environmerdalpromoting environmental education and to encourage it,
education. as an important tool for sea turtles conservation in México.

Today, people involved in environmental education  As a result, a preliminary strategy for sea turtles con-
doesn't have a place to reach an adequate developmergesf/ation based on environmental education is presented.
their capabilities, besides domestic workshops or local meet-
ings.

Recently, an interactive workshop was carried out at
Playa la Gloria, Jalisco, México, by two Universities of
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CONSERVATION OF THE LEATHERBACK TURTLE ( DERMOCHELYS CORIACEA) IN
NOVA SCOTIA, CANADA

Michael C. Jame$ and Chris Harvey-Clark?

! North Atlantic Leatherback Turtle Working Group, Centre for Wildlife and Conservation Biology, Acadia University Wolfville,
Nova Scotia, Canada , BOP 1XO. 030136j@acadiau.ca

2Life Sciences Centre, Dalhousie University, Halifax, Nova Scotia, Canada, B3H 4H6
030136j@acadiau.ca

Public awareness of the globally endangered leatheently to assess the abundance and distribution of leather-
back turtle in Nova Scotia, Canada, is poor, and most obsbkack turtles seasonally encountered in Maritime waters and
vations of leatherbacks go unreported. At the same time, dio-facilitate the PIT tagging, photo identification, treatment
cumstantial evidence indicates that coastal Nova Scotia mayd release of leatherbacks stranded or entangled in fishing
be experiencing the highest incidence of leatherbacks agelr. A Canadian leatherback turtle database has been estab-
leatherback-fisheries interactions in the Northwest Atlantieshed to catalogue reports of all leatherbacks (free swim-
region, with significant accompanying turtle mortality (duaming, stranded and entangled). Numbers of reports appear
to drowning in nets and deliberate killing of by-catch turtle® vary from year to year. Despite the lack of a formal col-
to facilitate disentanglement). To address these and otheréstion network, over 40 turtles were reported in 1995. In
sues concerning leatherback turtle conservation in Maritingentrast, even though a network was established in the in-
Canada, a North Atlantic Leatherback Turtle Working Grougerim, only 8 sightings were reported in 1997. This would
was formed in October 1996. In 1997, a public informatiomdicate significant annual variation in abundance, probably
campaign, focussing on rural fishing communities and cordue to variable surface conditions and current patterns in
mercial fishermen in particular, was initiated to increaseoastal waters. With the recent expansion of the leatherback
awareness of leatherback turtle biology and conservatidartle public education campaign and the return of normal
and encourage the detailed reporting of all sightings. A nov@immer inshore movement of the Gulf Stream in 1998, we
fishermen-scientist collaborative program was engaged @maticipate an increase in leatherback sightings

CREATION OF TALENTED ANIMATORS FOR ENVIRONMENTAL EDUCATION

Anna Kremezi-Margaritouli
The Sea Turtle Protection Society of Greece, P.O. Box 51154, GR-14510 Kifissia, Greece. stps@compulink.gr

INTRODUCTION

The concept of youth is equated throughout the worf"d peaceful.
with the notions of dreams, vision, scepticism and militanc
for freedom, democracy and social justice. PLEMENTATION
In those countries where human freedom, democracy  Approximately 300 young people from all over the
and social justice may be taken for granted, young peoplfrid come to work every year on various projects organised
with restless minds often find their niche in the pursuit dby the Sea Turtle Protection Society of Greece (STPS), mostly
justice among living creatures, within the framework of théh field work. Most of them deal with the turtles themselves,
maxim: «we all share the same planet». collecting information that documents the importance of their
I come from the country where democracy was born. Aabitats, the state of the populations etc.
country where scepticism and militancy are the natural char-  The most outgoing of those young people, who prefer-
acteristics of people and our civilisation. ably speak Greek, are the ones who get in touch with the
A species threatened by extinction through human iublic in order to give information and spread ideology to
difference and egotism, i.e. by the suppression of its righteople, who are, in their vast majority, indifferent to envi-
on the planet, provides a good opportunity to canalise thehmental concerns.
inherent notion of justice of the young and draw their mili- From this pool of volunteers as well as from those
tancy in order to safeguard the species’ place on earth. working at the sea-turtles’ hospital in Glyfada, out of Ath-
Such opportunity becomes unique when the speciesdns, we select those people  who will become animators in
question is a marine turtle, who reflects life on earth fronhe STPS Education Programme.
the era of dinosaurs. Whose size is impressive, who moves This Program runs since 1985 and consists of live pre-
slowly and majestically, whose gaze is wise, who is sileBentations at schools, throughout Greece, creation and dis-
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tribution of portable traveling kits and other educationab know each other. All new members are given the so far
items. The program is conducted with the approval of thetivities of the education programme and documentation
Ministry of Education and the cooperation of the Educatioon the biology of the turtles and the positions of the Society
Departments at each Prefecture. The last years about 3@Qvell as a bibliography on general subjects of Natural His-
presentations per year , are conducted, either by the STtB§ and the Environment. Old members review and evaluate
special teams, or by the schoolteachers using STPS portahkework of the past year, set goals for the future and plan a

kits (Kremezi-Margaritouli, 1992). yearly programme.
The selection criteria for prospective animators are  During the next seven meetings, members exchange
simple: positive and negative experiences concerning the program.
* Ability to communicate with people and exchangeFurthermore at each meeting specific activities take place that
ideas. aim to the improvement of the group capabilities. For in-
stance:

* A strong point of view and militancy.
¢ Sociability.

¢ Co-operativeness and team spirit.

¢ Good diction.

* Briefings on exemplary presentations by experienced
and talented lecturers.

¢ Completion and discussion of a questionnaire en-
titled «I define myself as a turtler» which asks theo-
retical questions derived from hypothetical events
that often happen in real life.
Lectures by specialised scientists on environmental
subjects.

¢ Information about the education programmes car-
ried out by other NGO s’ and exchanges of experi-
ences.

¢ Attendance at lectures and seminars on educational
programmes at other institutions (museums etc.).

* Being able to keep audiences interested and to im- « Hands-on exercises and exercises of body language

Availability at least once a week. After the initial se-
lection, the future animators go through constant and versa-
tile training aiming to create capabilities of:

* Inspiring trust.

* Having in-depth knowledge on turtles as well as on
environmental issues in general.

* Being courteous and conciliatory with opponents.

* Being likeable and enthusiastic.

provise during potential adversities. aiming at liberating ourselves and facilitating com-
* Understanding their audience and knowing the munication among the members as well as with chil-
school curricula. dren.
¢ Caring for the good reputation of the Society and * New ideas for publications and other activities are
being ready to promote and defend its positions. tested and if they are successful, they are adopted.

The training activities begin at the start of the School  The last meeting is a celebration: we meet to eat and
term by bringing together old and new members in a cordrink together, to dance, to joke, to thank one another and to
mon group. We believe that collective activity is superior thibok forward to the next school year starting in September.
individual efforts as it ensures continuation, co-operation, Beyond those monthly meetings the group undertakes
and enthusiasm. It is of beneficial importance to establishany other activities that deal with the public (sales stands,
special meetings for the group. publications, fund-raising special events etc.). For example,

Those meetings should take place at least once a mottils year we have to organise the activities for tieabBi-
at pre-arranged times and places. For example, our growgrsary of STPS.
meets every first Thursday afternoon of each month at the One important part of the educational process consists
sea-turtle hospital which also happens to be the main plaafecriticism and commentary on every detail of an activity so
of contact with school-children. that we can learn from our mistakes and those of others and

This has been going on since 1993 except for the sumiso to be able to repeat satisfactory activities or avoid those
mer months, during which schools are closed and the mewith flaws. The co-ordinator encourages the animators to
bers of the group participate in the field work. In the meamake well meaning comments on people and circumstances.
time the members are trained on site during live presenBy putting themselves in others’ place they aim to obtain
tions, were they are asked to undertake a specific role. theoretical knowledge and experience.

We thus have at least nine meetings of the group each
year and as time goes by, the contact between memberPiSCUSSION
constant_ly i_mproved. Natura_lly the co-ordinator *.“'?‘S the main From the educational program throughout the last 13
responsibility for the formation of the group spirit and th ears we can deduce the following:

quality of the work produced. He or she, must inspire the It has been carried out continually since 1985 and kept

members, look after their inter-relationships and ensure tkﬁaets with old communication methods, while also building
they carry out their responsibilities. new.
et

Every September, at the first meeting all members g The programme never lacked membership
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We approach about 15,000 children every yearin small  Furthermore, a chance is given to young people to find
groups, either through direct contact or by the portable kit goal in life beyond themselves. To deal with the philosophy
So we have succeeded in rendering the Sea Turtle, moktso to say, a «<Democracy of the species » and at the well-
popular among threatened species in Greece and also amioeing of the Planet.
wildlife in general. This has been found by research done at Thus a charismatic species of fauna, unites children and
the University of Thessaloniki. adults, helps bring out selfishness, creates pure friendships
The animators trained in our group are in demand fand finally promotes civilisation and a wider sense of de-
other positions at the Society as well as at other NGO’s af@dcracy.
Institutions (and I'm afraid they are sometimes taken away

from us). LITERATURE CITED
The STPS has claimed and obtained a special space for

educational purposes which is unique among NGO’s memez_|-Margar|toul|, A. .199.2' Sea Turtlgs Stimulate
Greece. Environmental Education in Greedglarine Turtle

However, the major achievement of the Environmental l\_lewsletter57:_21-22. -
Education Group is that it has opened communication blé’gntls, . _Sgar_dells, S. _Stamou, .G' and Korfiatis, K 1996.
tween children and adults while giving the opportunity to Invest|gat_|ng th(.:‘ views, attitudes and behaviour of
the animators to express their ideologies on justice among young r_eS|dents in the_broader area .Of Ath_ens,_ Greece,
wild species, through the example of the marine turtle and to in relation to the environment.ivani Publications.
express a hew environmental ethic. Athens.

TELEMATICS FOR TEACHER TRAINING - SCIENCE AND EDUCATION:
‘EUROTURTLE” - AMEDITERRANEAN SEA TURTLE BIOLOGY AND CONSERVATION
WEB SITE FOR SCIENCE AND EDUCATION.

Roger H. C. Poland, Linda Baggott, and Lily Venizelo$

Biology Department, King‘s College, Taunton, Somerset, U.K. TA13DX. roger@kingscol.demon.co.uk

2School of Education, University of Exeter, Heavitree Road, U.K.

3Mediterranean Association to Save the Sea Turtles - MEDASSET, c/o 24 Park Towers, 2 Brick Street, London, W1Y 7DF,
U.K.

INTRODUCTION ENVIRONMENTAL EDUCATION AND

The concept of a database for Mediterranean Sea Turt@é’ARENESS
arose when the Biology Department at King’'s College car-  As far back as 1968 at the Biosphere Conference
ried out two large scale conservation expeditions involvinJNESCO, Paris) the basic outlines for Environmental Edu-
pupils aged 17-18 to the Mediterranean (Polandl.1996). cation were formulated using all local, national and interna-
Work carried out during these field trips illuminated the diftional experience and expertise available at that time. Since
ficulty of finding and co-ordinating information about turtlethen, environmental education has developed significantly but
conservation. The “EuroTurtle” web site came into existhas not yet resulted in its expected final goal, which is a gen-
ence in 1996 and is a joint project between the University efal change of attitude and practice toward the environment
Exeter's School of Education, the Biology Department afCerovsky 1996).
King’s College, Taunton (Somerset UK) and MEDASSET -  Cerovsky has suggested that this partial failure has been
Mediterranean Association to Save the Sea Turtles. The sitige to the rather abstract appeal of some educational
resides on the information server of the University of Exet@rogrammes. The Internet has a major role to play in making
and can be accessed at http://www.exeter.ac.uk/MEDASSEEhvironmental education less abstract and more exciting and
“EuroTurtle” has a strong emphasis on Environmental Edthe “EuroTurtle” approach aims to achieve awareness through
cation and has been included as part of the EU fundaterest, excitement and communication.
Telematics for Teacher Training (T3) project directed by Prof.
Niki Davis. Through the T3 project, teachers across the Eu- Aims
ropean Union will be able to adopt telecommunications an@he aims of “EuroTurtle” are to:

new teChnOlOgieS in schools and universities. It is establishk- provide accurate and wide ranging scientific informa-

ing courses for teachers within a growing consortium of uni- - tjon for serious scientific projects and to educational
versities and commercial services, and these will continueto  groups at all levels.

develop beyond the millennium.

Oral presentations / Public Education and Participatio®7



Proceedings of the 18th International Symposium on Sea Turtle Biology and Conservation

. promote environmental awareness and education \d@&d the American Community Schools in Athens, Greece.
the Internet. _

. provide a cheap and effective information site with 1) ADVENT,URE G_AME: One _section of the
the emphasis on easy and exciting information réEurngrtIe" web site contains an exercise n the form of an
trieval. interactive “snakes and ladders” type game in which partici-

. to keep close links with conservation groups univerQamS take the part of a female Loggerhead turtle chancing all

" : : ! the threats and hazards of modern turtle life in the Mediterra-

sities and |n\{olved m_ter-governmental bodies. ~ nean in trying to get to a nesting site to lay her eggs. Use of

*  to enhance information flow between conservatiographics, sound and animation enhance the overall experi-
groups, individuals, education and other scientifignce of playing the game (Thornton 1996).

bodies.
2) IDENTIFICATION KEY: One section of this major
Design of the “EuroTurtle” Web Site database contains identification keys which enable students

From the outset, the material was designed for use ad scientists to identify the 8 endangered species of sea turtle.
the Internet and not simply transferred text from traditiongthe aims of this key exercise are to -

sources of information. Many of the earlier web sites werg
largely composed of text files adapted to run via the web,
with very little interaction or interest. Sampling the Internet

[ ]
has been likened to drinking from a high pressure hose - lots P . .
of water but difficult to swallow! Well designed web sites cal classification in a meaningful way- thus stimulat-
should make good use of the available technology yet en- Ing an interest |n_ Ecology and Cons_ervanon; N
sure that access to the information is simple and intuitiv® ~ €&rn to use the information-gathering opportunities
(DO-IT Brochure Guidelines, 1997; Guide to good practices ~ Of the Internet as a teaching, learning and scientific
for the WWW author, 1997). Links between pages should be ~ €Source;

learn to identify sea turtle species from photographs,
descriptions and diagrams;
teach the principles of dichotomous keys and biologi-

comprehensive, allowing for a high degree of cross-linking learn to use the communications opportunities of the
and referencing. Internet (e-mail) and its value as a device for infor-
mation transmission in a rapidly expanding world
Content community.

With these design principles in mind, the aim was to
make the pages of “EuroTurtle” interactive and dynamicand 3) SPECIES OUTLINES: This section attempts to give
to give the user the feeling that information and feedback ama overview of the world’s sea turtles with an emphasis on
readily communicated. The site therefore presents valualthe three endangered Mediterranean species.
information in a variety of different formats designed for
learning. The Department of Biology at Glasgow Univer-  4) BONE KIT: Here users can see detailed drawings of
sity, monitor the quality of the scientific data and all pagebe sea turtle skeleton.
are proof read and corrected accordingly for accuracy and
content. SUMMARY OF AIMS/ACHIEVEMENTS

Information is presented in the form of high quality
graphics, animation, sound clips, photographs, work she

di dak d h . has b %%r of schools and Universities. Initial results clearly indi-
lagrams and a keyword search engine. .Data as Deen It the value of the site in environmental education and
vided by a recent King's College Expedition to four Medi

. . . awareness (Poland, R., Baggott, L.M.1997, Poland, R., Lee,
terranean nesting sites (July, 1996) and much of the scigp- Baggott, L.M. 1997). An account of a trial and evalua-

tific information has been provided by MEDASSET, an infion of the “EuroTurtle” Adventure Game and ldentification

ternational non-governmental organisation whose ultima;gey can be seen in Poland and Baggott, 1997 and Poland
goal is to stop and eventually reverse the decline of the Me Hée and Baggott, 1997, respectively ' ’
a 1 L .

terranean Sea Turtles through research, publicity, politic Close links have been developed between “EuroTurtle”

Us_lign,hpubllcé awareness qn?;jnqunmentgl ec:jucgtlo d key conservation groups, Universities, teachers and stu-
Ithin the web site Is a special Education section designgilyq rom all over Europe and the World with significant

to help teachers use “EuroTurtle” in the classroom. Worné]tributions from MEDASSET, Exeter, Glasgow and

continues on a comprehensive scientific reference section AMacht Universities. the KMTP (Kefalonian Marine Turtle
plans are in hand to translate the web site into the major FF% ’

| . ) I ¢ oject) and conservationists in Italy, Greece and the U.S.A..
‘rl(épea_lrj a}ngusges.dAs a pfl_lf:: EFnV|ror|]'1L\n|_enta |_[|)_r0hgéart’r11 ork will continue on construction and evaluation of
_EUro urtie”, the students of The Fourth Alimos Igh S¢ OQEuroTurtle” well into the next millennium.
in Athens have translated the Adventure game into Greek.
The “EuroTurtle” web site is _belng trialed with students fror_TFNTERNET REFERENCES
the Old Malthouse School in Dorset, UK., Hale School in _ _
Perth, Australia, School of Education, Exeter University, UKGerovsky, J., President, ECOPOINT Foundation, Czech

“EuroTurtle” has been trialed and evaluated in a num-
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IUCN(1997),Raising Environmental Awareness through 85068 188X.
Education http://www.hol.gr (then use keyword turtle Poland, R.H.C., H. Lee, and L.M. Baggott. 1997. EuroTurtle

in search engine). - use with school pupils of an interactive key for
DFE. 1995Science in the National Curriculum. Department  biological identification.CAL97 International
for Education Welsh Office. Pages 18, 30 and 42. Conference Superhighways, Super CAL, Super

DO-IT Brochures:Universal Design of World Wide Web Learning. Conference Proceedings Abstract No.175a
Pages(1997). http://weber.u.washington.edu/~doit/  p420-421. ISBN 85068 188X. Prize for Best Poster
Brochures/universal.design.html Presentation.

“EuroTurtle” Web Site. (1996) Educational page fofPoland, R., G. Hall, and M. Smith. 1996. Turtles and Tourists:
Adventure Game. http://www.exeter.ac.uk/telematics/ A hands-on Experience of Conservation for 6th Formers

EuroTurtle/eduav.htm from King's College, Taunton on the lonian Island of
Glasgow University €yprus project.http://www.gla.ac.uk/ Zakynthos.Journal of Biological Educatign 30(2) :
Acad/IBLS/DEEB/cyprus/turtle.html 120-128.
Guide to good practices for WWW authors. (1996). http:¥hornton, P. 1996lechnical Considerations for Interactive
www.man.ac.uk/MVC//SIMA/Isaccs/toc.html Web PagesAvailable on request to P. Thornton, School
MEDASSET. http://lwww.exeter.ac.uk/telematics/EuroTurtle/  of Education, Exeter University, Heavitree Road, Exeter.
medas.htm or http://www.hol.gr/greece/medasset EX1 2LU, U.K .e-mail: P.C.Thornton@exeter.ac.uk

Telematics for Teacher Training Project (T3) (1996) Details
on the WWW. http:// www.exeter.ac.uk/telematics/T3/

LITERATURE CITED

Poland, R. and L. M. Baggott. 1997. Use of an Educational
and research Internet database (EuroTurtle) in Initial
Teacher TrainingCAL97 International Conference
Superhighways, Super CAL, Super Learning.
Conference Proceedings Abstract No.175a p30-37. ISBN

THE SEA TURTLE CLUB BONAIRE: IDEAS FOR CREATING AWARENESS

Niels P. Valkering and Tom J.W. van Eijck
Sea Turtle Club Bonaire, Madurastraat 126 hs, 1094 GW Amsterdam, The Netherlands. tvaneyck@bio.vu.nl

INTRODUCTION BONAIRE AND SEA TURTLES

The Sea Turtle Club Bonaire (STCB) is a non-profit, Bonaire is part of the Netherlands Antilles; in the Lee-
non-governmental organization, its main goal being the coward Islands, it is close to the Venezuelan mainland. The
servation of the sea turtles of Bonaire, Netherlands Antillelsland has a land area of 288%amd a resident population
The STCB has executed several conservation projects frahapproximately 14,000, with 6 primary schools and one
1993 onwards, following the recommendations of theecondary school. Each year, about 50,000 tourists visit the
WIDECAST Sea Turtle Recovery Action Plan for The Nethisland, mainly to make use of one of the 12 dive schools.
erlands Antilles (Sybesma 1992). Thorough research sihe shoreline of Bonaire consists of coral rock, regularly
veys have been undertaken and an awareness program on timtderupted by small, sandy beaches. These beaches offer nest-
conservation has been implemented. As a result, the ST®Ig habitat for hawksbillEretmochelys imbrica)aand log-
has presented the first clear overview of both nesting activideerhead Caretta carettaiturtles (Van Eijck 1993). Nesting
on Bonaire and sea turtle populations residing in its coastativity is concentrated on Klein Bonaire, an uninhabited is-
waters (Van Eijck and Eckert 1994). In addition, an increas$et off Bonaire's west coast. Bonaire is almost completely
in interest, enthusiasm and participation in conservation aairrounded by live coral reefs and sea grass beds, in which
tivities has been established among Bonairians, tourists, divémerous juvenile hawksbill and green turti€&hélonia
staff and the media (Valkerireg al.,1996). This paper dis- myda$ reside (Valkeringet al.,1996).
cusses various efforts that have successfully contributed to  Although forbidden by law since 1991, the capture of
an increase in public awareness about sea turtle consersa turtles in Bonairian waters still continues, but at a low
tion in Bonaire. rate (Van Eijck and Eckert 1994). A more serious threat,

however, are the human developments along the shore. To-
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gether with sand mining activities, large-scale building sité&ashington D.C. Second, the STCB cooperates with the
have been developed over the years, most often leaviBgnaire Marine Park in the ‘Turtuganan di Boneiru’ (Turtles
half-finished ruins. Thus, turtle habitats are under continef Bonaire) Project. This children’s snorkel program is de-

ous threat from irresponsible exploitation. signed to teach children more about their coastal environ-
ment at the same time as they participate in snorkeling les-
PUBLIC AWARENESS INITIATIVES sons (Valkeringet al.,1996). In the past, certified children

Public awareness activities are essential for the Survi\/f‘itlurtles’) have been invited for special snorkel trips to Klein

of Bonaire’s fragile ecosystems. The STCB focuses speci onaire. In cooperation with the Education Conservation
icer on Bonaire, Turtuganan di Boneiru has evolved into

cally on young people, such as schoolchildren. The ST ded h he ‘turtles’ ttored ad
encourages collaboration with other local NGO’s, such more extended program, where the ‘turties” are offered ad-

the Bonaire Marine Park, STINAPA Bonaire and Amigu d itional indoor and outdoor educational programs, such as
Tera. There are four main programmatic thrusts. slide presentations and beach assignments.

*Media attention: locally, the STCB issues regular press

* Educational materials: the STCB has several ap- o 2 " di d televi
proaches to increase public participation. One method is ﬁ%eases concerning its activities, as well as radio and televi-

production of educational materials about sea turtles whigfpn Interviews. In past years, international broadcasting

are distributed among schools, youth centers, diving inddf@mpanies have also shown interest in our work, such as

try, other NGOs, governmental institutions, etc. These m'zAi‘-B C-network, Discovery and various Dutch broadcasting

terials include: a brochure about sea turtle conservation, Jganizations. Re(?ently, the STCB a_nq |ts.act|.v|t|.es have

turtle posters, a booklet written in papiamentu (the local la een shown extenswgly on Dutch television, in ajubilee pro-

guage), annual STCB Newsletters and ‘Turtle Corners’. Tigam of the World Wildlife Fund - The Netherlands.

last-named consist of a folder rack, attached to a sign, urgi

divers to fill in a sighting sheet. These are placed in all div%%'\ICLL"SIOI\lS

schools and also various hotels (Valkerati@l.,1996). Main factors that account for the success of our aware-
ness campaign are:

* Slide presentations: in cooperation with the Departs  an increase in local cooperation and participation;
ment of Education, STCB visits all primary schools in ordeg,
to present slides and videos, as well as to provide teaching
personnel with educational materials (Van Eijck 1993). In iturall " ht it f ial
1995, STCB started giving presentations at the local youth a cufiurally Sensitive approach fo matters of socia
centers (Valkeringt al.,1996), and the success resulted in and economic importance; ) _
an extension of these activities. Recently, the STCB has if-  the use of the sea turtle as a ‘flagship’ species for the
vited local speakers with interest in and knowledge about marine environment.
nature to participate in the presentations (Norde and van
Rossum 1997). In addition to education of residents, foster- One should bear in mind that the STCB is dealing with
ing awareness amongst tourists is also of importance. Theddelatively small human population, with a moderate stan-
fore slide shows are given at two hotels each week. Touri§@rd of living. These two characteristics ensure that virtu-
also participate in our sighting-network; they are request@dly all the local target groups are attainable for the STCB.
to fill in a sighting sheet after having encountered a sea turtftl the same time, the ease with which publicity is created
Consequently, the STCB receives an enormous amountd§fes not imply instant success. Within a small community,
day-to-day information on the biology of the resident se@mors are quickly spread and can seriously damage the cause

turtles (the mean number of sheets per year has exceet@ is being work for. Thus, the STCB regards local coop-
1500). eration as one of its main aims. We believe that our methods

and initiatives could work well at similar locations over the
*General education initiatives: two environmental proworld, and the STCB invites cooperation with other organi-

grams have proved successful in reaching a substantial F;Eﬂ't(ions with an interest in nature Conservation, for eXampIe
of the local public. First, the STCB cooperates with severBly €xchange of information and educational materials.
other organizations during the World Clean-up Day, in orga-

nizing a coastal clean up. Each year approximately 200 peoﬁ@KNOWLEDGEMENTS

participate in cleaning nesting beaches which are subject to - \we gratefully acknowledge the financial support of The
an accumulation of marine debris. Last year, the numberghyid and Lucile Packard Foundation and the Sea Turtle Club
trash bags - with identified and quantified debris - totaledonaire, which enabled our project coordinator to attend the

809, an increase compared to the previous two years, 139amposium. Thanks also to Jack Frazier for his comments
and 1996, in which 225 and 509 bags were collected, 1§n the text.

spectively (Norde and van Rossum 1997). The STCB re-
ports the findings to the Center for Marine Conservation in

the ongoing production and distribution of educa-
tional materials;
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THE SEA TURTLES OF SURINAME, 1997- AWARENESS

Luc H. G. van Tienen, Willem E. J. Hoekert, Paul van Nughteren, and Sacha Denz
Biotopic Foundation, Plantage Middenlaan 45, 1018 DE Amsterdam, Netherlands. tienen@biotopic.demon.nl

REACHED GOAL STINASU AND BIOTOPIC

Last year an awareness program has been executed in The Foundation for Nature Preservation in Suriname,
Suriname. This led to a better understanding of the problei®@3INASU, is responsible for conservation and protection of

concerning sea turtle conservation in Suriname. the sea turtles in Suriname. In the 1970's STINASU executed
an awareness program which was very successful. In 1995
AWARENESS IMPORTANCE the Dutch foundation Biotopic started a research project con-

rning the sea turtles of Suriname. It was found that knowl-
ge about the Suriname sea turtles was scarce among the

beaches as a nesting habitat. As turtle eggs provide econo o . . .
g 9gsp | Amerindians and other Surinam inhabitants. A new

cal benefits, many nests are poached. There is no supervi R desirabl
on the fishing of the sea near the nesting beaches and duﬁﬁ\ﬁireness programwas desirable.
the nesting season. Because of this many female sea turl‘-‘&‘ln‘:sSEARCH, INTERNATIONAL COLLABORATION.
get caught even before they get the opportunity to lay the|
o ARENESS
eggs. Both factors have a negative influence on the sea turtle
populations of Suriname. Awareness plays an important part In 1997 Biotopic carried out a sea turtle conservation

In Suriname four species of sea turtles make use oft}%

in finding solutions to these problems. project, which consisted of three separate programs. A pro-
tection and research program, an international collaboration
TRADITION AND ECONOMICAL BENEFIT program, and an awareness program. One of the advantages

Lthis combination was that information derived from the

The most important nesting beaches of Suriname ared . : .
the Galibi Natural Reserve. In this area two Amerindian vifSPa/ate programs could be used in presentations and publi-
ations. This way the information exchange was up to date

lages have a history of collecting sea turtle eggs. This tra&f"d theref e Th
tion is important for the local inhabitants. Since the avaifd theretore more accurate. ihe awareness program con-

ability of motorized transport, the sale of collected eggs hggsted of giving presentations, getting local media involved

increased. On other nesting beaches the total numberbFea turtle preservation activities, presenting booklets and
poached nests has grown because of the economical benBRStErs, and in getting local and international institutes in-
The enforcement of the laws to preserve sea turtle nestd fe/€d-

not sufficient. A mentality change on a local and national

level is important to stop poachers and buyers.
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PRESENTATIONS an exchange of information among the neighboring countries.
Several speakers and a wide variety of guests have been

Several presentations have been held for different . . o
b invited. More collaboration between these countries is

groups within the Surinam society. Schoolchildren are a pri- :
. . . . Important to create more awareness on a regional level.
ority group that needs immediate attention. The loca

Amerindian V|Il_a_ges are important be_cause their history arl}gESULTS AND REACTIONS

future are traditionally and economically connected to the

sea turtles. Other presentations have been held on institutes After the project in Suriname ended | went to visit a
and organizations like the University of Paramaribo, themall village in the jungle. Here | found out how effective
STINASU, and to other groups within the Surinam commuhe awareness program had been. Although radio’s and news-
nity. Two different slide shows were used to give informapapers were scarce, a local inhabitant started talking to us
tion about research, ecology, conservation, and threats to @baut sea turtle conservation. He had read an article in an old

turtles. newspaper and wondered how the poaching problem could
be solved.

THE OLDEST VISITORS OF SURINAME, OLIVE Many groups and individuals reacted positively to the

THE WARANA, THE SEA TURTLES OF GALIBI information they received. Not only during information ses-

One slide show has been accompanied by a photo bcf'ﬁns but also on the street people stopped us to talk about

i . ! M . e sea turtles. Even while eating in a restaurant or during
called “The oldest visitors of Suriname”. Copies of these hav . ; .

o ..~ shopping on the market people started asking questions about
been distributed among local nature conservation institutes

; . ; . . . Séa turtles.
with the intention of stimulating future presentations. . . o
: ) . A collaboration with local institutes safeguard future
Two children’s books (Olive the warana and The sea I . .
S : : . . _awareness programs. The local institutes should continue giv-
turtles of Galibj have been printed to use as teaching aids at_ . : .
S .= . ing information about the sea turtles of Suriname. If more
schools, libraries, and by local nature conservation institutes

The books have been presented officially to the educati%qd. more people_do I_<now, understand, and react, the
minister uriname community will be able to realize a healthy future

for the sea turtles of Suriname.

LOCAL MEDIA ACKNOWLEDGEMENTS
All presentations were announced in the local newspa-

pers. These publications were often accompanied by more We would like to thank the Surinam inhabitants for the
) Wé—)lcome feeling they gave us. Special thanks to Henk Reichart

background information. Furthermore the media were usend his wife Judy, and Harold Sijlbing for supporting us. Also

to present addltlongl information concerning sea turtle ecc\)'j!I—e would like to thank STINASU for their support and ap-
ogy and conservation.

preciation they showed. Ronnie, Jan, Gerard, Andre and
Saulus are thanked for their help in getting around in the In-
dian villages. We appreciated the help and friendship of
A mini symposium has been organized aiming to stimulaggrnoud, Michael, Helena, Paul and Iwan.

INTERNATIONAL COLLABORATION

SALVEMOS A LAS TORTUGAS MARINAS UNA PROPUESTA EDUCATIVA PARA SU
CONSERVACION ECONCIENCIA A.C.

Ecociencia A.C.

ECONCIENCIA A.C. fué ftindada en 1989 en la ciudad La Casa de la Naturaleza cuenta con invaluables
de Felipe Carrillo Puerto, Quintana Roo México; su princimateriales de apoyo como colecciones zooldgicas de aves y
pal objetivo es disefiar Programas de Educacion Ecologiceeptiles disecados, craneos de mamiferos terrestres y
para la Salud y aplicarlos directamente a nifios jovenesiyuaticos, ademas de las especies propias del arrecife
adultos que habitan en las comunidades de la selva y costagléberfio (los ejemplares que conforman esta coleccion han
Quintana Roo. sido encontrados muertos en las carreteras o playas, esta

Para desarrollar este Trabajo ECONCIENCIA abri6 stegistrada conforme a las normas del CITES y cuenta con el
Centro de Educacion Ecolégica llamado Casa de permiso oficial del INE para utilizarse con fines educativos);
Naturaleza, que ha sido apoyado por donaciones altruistaam®bién incluye una biblioteca con informacion regional,
instituciones u organizaciones nacionales e internacionalgscional y mundial, asi como articulos especializados y guias
como el Sistema Educativo Quintanarroense, la Secretadi@ identificacion; proyector de diapositivas, binoculares,
de Salud Estatal, SEMARNAP, el Fondo Mexicano para kquipo de fotografia y video. Para los Programas de Salud
Conservacion de la Naturaleza, Smithsonian Institutioastan a disposicion dos microscopios, coleccion de parasitos,
Manomet Observatory y Fish and Wild Life Service de Alaskgarteles, juegos y otros implementos especializados. Todos
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los materiales educativos y actividades se ofrecen de manemda nifiez y juventud, una actitud responsable respecto a la
gratuita a los participantes que asisten y colaboran en fmsteccién de la tortuga marina y su habitat.

diversos Programas imartidos en la Casa de la Naturaleza, ElPrograma dura una semana (3 hrs. diarias) y presenta
los cuales incluyen: visitas guiadas a sus instalaciones), enfoque interdisciplinario; contempla aspectos tedricos,

platicas, talleres, sesiones de diapositivas y videos, concielitoportancia del habitat, referencias del pasado, ademas de
de Ecomdsica, exposiciones, practicas de campo, reunioles esfuerzos cientificos que se realizan para lograr su
de dibujo, consulta de informacién en la biblioteca, etc. reproduccién en cautiverio.

Algunas areas de estudio y desarrollo consideradas en A través de bibliografia basica y complementaria,
los Programas Educativos son: vivencias personales, muestras biolégicas (craneos,
. Biodiversidad caparachos, etc.), reflexiones, musica, compromisos,
mensajes de proteccién, dibujos y carteles, se trata de lograr
un cambio de actitud en los participantes.

En afios anteriores y con apoyo del Sistema Educativo

i Animales en peligro de extincion
i Aprovechamiento sostenido del bosque tropical

*  Areas protegidas Quintana Roo Quintanarroense se logré presentarlo en 1. Holbox, I.
. La Vida en el mar -Los humedales Mujeres, |. Cancun, I.Cozumel y Felipe Carrillo Puerto con
. Zoologia y botanica regional resultados muy positivos.

. Geografia y manejo de mapas (terrestres y estelares) Para 1997 ECONCIENCIA de manera comprometida
. Micribioloaa y €on recursos propios organizé nuevamente un Taller con
_ 9 ¥ alumnos de 5to y 6to grado de la escuela "Tiburcio May Uh",
* Contaminacion en la ciudad de Felipe Carrillo Puerto, con el objeto de dar a
. Manejo de desechos, basura y agua conocer alos nifios la belleza e importancia biol6gica de estos
. Lactancia materna, nutricién y salud reptiles y contribuir al trabajo mundial para la conservacién
. Prevencién de enfermedades y accidentes de estas especies. o
. Herbolaria Para lograr un real interés por el tema es fundamental

o ) ) _ la variedad y el dinamismo en las actividades. En este Taller
* Tradiciones milenarias y valores culturales indigenags nifios tienen la oportunidad de ver y tocar los caparachos
. Investigacion y craneos de las especies que arriban a Quinatana Roo; a través
. Viajes de campo de dibujos y entretenidos juegos profundizan conocimientos
y aspectos sobre el tema; la cancién "Necesito tu Ayuda para

Las costas de Quintana Roo poseen playas con g,%ﬂvar las Tortugas", despierta laimaginacion y al interpretarla
riqueza bioldgica, su vegetacién Antillana de duna gla a dia durante el Taller, sensibiliza el espiritu de cada uno
exclusiva del Caribe y ademas recibe cuatro especiesdﬁae”os- Para reforzar los contenidos tedricos se hace uso de
tortugas marinas que anidan en sus litorales. Este inigualaii@positivas, publicaciones generales y reportajes
paisaje, ha atraido proyectos de desarrollo turistico que estgializados logrando asi tener una vision mas real de la
repercutiendo directamente en el entorno natural, sobre tddgblematica global.
en la zona norte del estado. Considerando que en épocas pasadas la tortuga no estaba

La proliferacién de hoteles, la destruccion de 18N peligro de extincién e inclusive era un recurso utilizado
vegetacion de duna, el exceso de basura, el inadecuf@a Su comercializacion; se pidié que comentaran y
manejo de desechos, el desgaste de las playas por el contitl§xionaran de manera directa con sus padres o abuelos la
uso turistico , la contaminacion por aceites y combustibldgrma en que la aprovechaban en su totalidad: desde la carne
ademas de la presion y destruccion de varias zonas arrecif4}éa autoconsumo, aceites con fines medicinales, caparachos
son algunos de los ejemplos de los efectos negativos qué8ea bateas, etc., todo esto con el fin de ampliar su criterio y
estan presentando en Cancun, Cozumel, 1. Mujeres, p|gﬁi‘ar claras las circunstancias que en el pasado permitieron
del Carmen, Tuliim y otros sitios de la "Riviera Maya". realizar estas practicas.

Las tortugas marinas son algunas de las especies que La redaccion de mensajes de proteccién donde
estan resintiendo la modificacién y cambios en su habit@@smaron sus ideas y alternativas para la conservacion de
Desde hace varios afios, algunas instituciones como el CE@ptortugas marinas y su habitat, reforzaron su compromiso,
y la UNAM se han preocupado por estudiar la biologia §XPresaron sus sentimientos y difundieron a otros los
comportamiento de estas especies; a Ultimas fech&gnocimientos adquiridos.

Organizaciones No Gubernamentales nacionales e ENPlan Ordenamiento" el Corredor ' turistico Cancun
internacionales, también se han interesado en asumir un p&getempla la preservacion de playas donde anidan las tortugas
mas activo en el proceso de su conservacion, a travésmrinas. Recientemente el gobierno del estado confirmé
camparias de difusién impresa y radiofénica, programas é@mo Area Protegida Estatal, las playas de Xcacel, realizando
liberacién de crias y de Educacién Ambiental. decreto para asegurar el area desove.

El Taller ":Salvemos Nuestras Tortugas Marinas", fué  El trabajo coordinado entre las instituciones y
disefiado para poder dar los elementos y despertar o fomeftg@nizaciones que se dedican al estudio cientifico o a
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aspectos educativos, debe ser constante; la legislacién sobre Este curso de tortugas ha sido muy bueno para mi, pues
el tema debe continuar para evitar que la presion turisticas ha ensefiado muchas cosas. El primer dia me gusto6 todo
existente en Quintana Roo y otros estados de la Republaes hablamos de los dinosaurios, los dibujamos y hasta
Mexicana, afecte de manera irreversible el ciclo de vida gadimos jugar encontrando a su mama. El segundo dia fué

estos reptiles. un poco diferente, pues hablamos de las tortugas al igual
gue los otros dias. Vimos que las tortugas salen a ovar en las
MENSAJES Y OPINIONES noches, pues el clima es més fresco que en el dia. También

Nifios: a las tortugas protejan. La tortuga es un ani vimos que la tortuga hace un rastro falso en la arena para que
ngepredadores no se coman sus huevos; su mama no vuelve

indefenso que no te hace dafio. No la mates porque sila si hilos. Vi los d dad de | !
matando ya no habran. Ayddanos a cuidar a las tortuggél,er a sus hijos. Vimos los depredadores de [as tortuguitas

compartamos con ellas las playas y mares; aprendamos a Vigio: cangrejos, gaviotas, perros, EOChm?S’ etc. Mi opinion
con ellas y a disfrutarlas. Conozcamos su forma £S5 que esta clase o Taller ha estado "super"y que he aprendido

reproducirse para conocerlas y quererlas. Cuidalas. mas que ayer. Andrés B de Castid Af
Asis Rahiv Segoviano ReydsAfios ndres Bayona de Cast nos

Protege a la Tortuga A mi me gusté el Taller porque hablamos de muchas
|%species de tortugas como carey y ladd, a parte como se

La tortuga marina esta en peligro de extincién y por iclo de vid i6n. Dibui
tanto debemos protegerla. No debes echar basura al maﬁggrean’ como ovany su ciclo de vida y su cancion. Dibujar,

gue puedes enfermar a las tortugas. Tampoco debes arrafi F'b'r y platicar sobre tortuga§ y sus enemigos, jugar con

las plantas de la arena, ya que alguna tortugas ovan a un falol/©9° de la tortuga, el arrecife dlsecaQO, €l salon y los

de ellas, y silas acabas no ovaran. No uses aceite de Cagu%?r%ers’ sobre todo los regalo§ y que me fllmen. N

para curarte de las enfermedades, ya que puedes hacerlo con Jose L. Urena Argaeil Afios

medicinas. No compres carne ni huevos de tortuga ya que si

compras una vez, seguirdn matando para venderte.
Francisco J. Angulo Blancbl Afios

Los cursos de tortuga me gustaron, pero también fué
un poco triste. Fué un poco triste porque vi como matan a la
tortuga marina, pero lo mas bonito fué que visitemos el
arrecife disecado, juguemos y que cantemos, eso fué lo mas
bonito.

Fanny L. Yam Pat0 Afios
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HAWKSBILL TURTLE MOVEMENTS IN THE CORAL SEA

lan P. Bell, Jeffrey D. Miller?, Kirstin A. Dobbs?, and Colin J. Limpus?
Department of Environment, PO Box 5391, Townsville, Qld. 4810 Australia. ibells@ozemail.com.au
2Department of Environment, PO Box 155, Brisbane Albert St, Qld 4002 Australia

Recordings of international and regional migrations ggeasons (1990/91, 1993/94) and were recaptured during the
hawksbill turtles Eretmochelys imbricatébetween nesting southern hemisphere winter of 1997 while foraging in reef
and foraging areas were presented. Data on localized moageas 97 km (Clerke Reef), 300 km (Hedge Reef), and 375
ments ofE. imbricatabetween islands within a nesting arekm (Combe Reef) south of Milman Island.
and between nesting seasons were also presented. Seventeerk. imbricataoriginally tagged at Milman

Five E. imbricataoriginally tagged on reefs of the north-Island were recorded changing nest sites between and within
ern Great Barrier Reef were recaptured outside of Australiggsting seasons. Eight of these turtles nested at islands 6 km
territory. Four of these turtles which were originally tagge¢Sinclair Island), 7 km (Crocodile Cay), and 8 km (Douglas
in foraging areas (Clack Reef, Green Island) were killed folsland) away, and were not recorded nesting at Milman Is-
lowing long-distance migrations to nesting beaches in th&nd during the 1996/97 nesting season. The remaining nine
Solomon Islands, Papua New Guinea and Vanuatu. The fifthitles, tagged at Milman Island in the 1996/97 season, were
tag recovery was from @ imbricataoriginally tagged while also recorded nesting at islands 6 km, 7 km, and 8 km away
nesting on Milman Island, on the northern Great Barrier Reg¥ithin the same season.

The turtle was subsequently found washed up on a beach at A proportion of reproducinge. imbricatamigrate
Merauke on the south-west coast of Irian Jaya in Indones#gross international boundaries and great distances within
Migration distances ranged between 368 km from Milmaregions when travelling between foraging and nesting areas.
Island to Merauke, Indonesia, to 2369 km from Clack Re&urther, a proportion dE. imbricatachange their nesting

to Ndeni Island in the Solomon Islands. site between and within nesting seasons. These aspects of

Regional movements of thré& imbricatawere re- their biology have been poorly documented and have impli-
corded on the Great Barrier Reef. These turtles were orightions for species management.
nally tagged at Milman Island during two summer nesting

IDENTIFICATION OF THE GULF OF NAPLES AS A FEEDING GROUND AND
MIGRATORY PATH FOR CARETTA CARETTA IN THE MEDITERRANEAN SEA

Flegra Bentivegna and Angela Paglialonga
Stazione Zoologica “A.Dohrn”. Villa Comunale. 80121 Napoli. Italy. flegra@alpha.szn.it

INTRODUCTION terranean using satellite telemetry beginning in October 1995

(Bentivegneet al.,in press).
Recent data have shown that the Gulf of Naples, lo-

catepl on the west anst of Italy and opening directly into tRgeTHODS

Mediterranean Sea, is frequented by the loggerhead sea turtle

(Caretta caretty especially in the spring and summer. Itdoes ~ The movements of three loggerhead sea turtles, two
not, however, come into the Gulf to reproduce since most'§Mmales whose carapaces measured 73.0 cm and 61.5cmin
the sea turtles we find are juveniles or subadults (Bentiveglg&dth, and one male with a 52.5 cm long carapace, were
etal 1994 ; 1997). They most likely come in search of godaponitored from 1995 to 1998. These turtles were originally
feeding grounds, and they take advantage of the prevailifR}ind by fishermen using a trawl net in the Gulf of Naples.
current patterns off the coast that flow into the GulPne of the females and the male were released in the lower

(Ovchinnikov, 1966). Data provided by tagging programdyrhenian Sea in the falls of , respectively, 1995 and 1997.
regarding theCarettain the Mediterranean show that it ac-The other female was released, thanks to the collaboration
tively migrates back and forth between the eastern and we2t-MEDASSET, off the island of Cephalonia (Greece) in
ern basins of the Mediterannean Sea (Margaritoulis, 19g8¢ spring of 1997. A Telonics model ST-6 platform trans-
Arganoet al,1992;). Thus, it is possible that a portion offitter terminal (PTT) with a salt water switch and repetition
this migratory population, while traveling from east to wesfate of 50 sec was fitted on each of their carapaces. Satellite
disperses into the Tyrrhenian Sea and enters into the Gulf@nsmissions were monitored by Argos tracking which uti-
Naples. In order to both verify this hypothesis and to uizes NOAA satellites that guarantee complete coverage of
cover the migratory habits Gfaretta especially during the the earth’s surface. Each satellite was equipped with a data
winter, we began tracking a loggerhead sea turtle in the Me@fllection and location system (DCLS) that received and re-
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corded signals from the PTT during an overpass. The datg
we received regarded the location of the loggerhead, the su}
face water temperature, dive times and average dive times .

The present report considers only the surface water tenjvepmerranea

peratures.

36|

RESULTS AND DISCUSSION u

The first female turtle (ID code number 07581) departed
from the island of Stromboli (Italy) on October 1, 1995. The
first satellite fix was made on Oct 1 and the last one was a#—
May 31, 1996. Her voyage took 242 days and comprised a
2487 km migration to the southeast which ended at Bodrufrigure 1. Correlation between sea turtles 07581 and 01151
Turkey. (Figure 1) western coast of Turkey where there are also kriaretta

The male turtle (ID code number 01151) departed frogrettanesting sites.
the island of Ustica (Italy) on September 17, 1997. The first  An attempt to place the results of this study and of our
satellite fix was made on September 17 and the last one Ygvious studies in a larger context could hypothesize that
on January 3, 1998. His voyage took 108 days and coverggny young loggerheads which pass the winter in the eastern
1764 km in a east-southeasterly direction, finally arriving &asin of the Mediterranean move on in the spring to the
the Gulf of Arta (Greece). (Figure 1) western basin in order to feed. During this dispersion, the

The second female turtle (ID code number 038&4) |oggerheads which arrive in the Tyrrhenian stop in the Gulf
parted from the island of Cephalonia (Greece) on April 14 Naples. This Gulf is a rich feeding ground due to
1997. The first satellite fix was made on April 17 and thgeographic and hydrographic reasons: 1) it has an irregular
last one was in Turkey on July 11, 1997. bottom which favors the development of a rich biotic

Her voyage was only followed in part because on Mayommunity, and 2) it's shallow coastal waters are highly

25 transmission signals ceased just off Cape Tenaro on fi@rophic from the spring to fall (Ranzi, 1930; Hapgood,
Mani Peninsula (Greece). Afterwards, we received only tWiysg: Carradet al, 1980).

reliable fixes; one off the island of Kea (Greece) and the  The dispersal and migratory movements of

other off Dikili (Turkey). _ Mediterranean sea turtles are still very poorly understood.
After leaving Cephalonia, she headed southeast afifle igentification of the Gulf of Naples as one of the preferred
swam in shallow waters very close to the Peloponnesian coggipitats of the loggerheads has motivated us to continue out

Thanks to the MEDASSET association, we found out thafesent tracking studies and to further investigate the feeding
after the transmissions ceased the turtle was caught by af'é@()logy and range of this species

erman off the island of Kea in the Aegean Sea, 190 km away
from her last known position. The fisherman was located

and he stated that the turtle was released and continued NeKNOWLEDGMENTS
trip eastward. The last transmission from this turtle was be-

tween the island of Lesbos (Greece-Aegean Sea) and Dilgi ot Eckert for his generous aid and advice; and to

(Turkey) . _ Gianfranco Mazza and Mariapia Ciampa for technical
A comparison of the routes taken by the female a@upport

male turtles released in Italian waters (ID code 07581 and
01_151, respectively, (Figure 1) makes the following poini{S|TERATURE CITED
evident: 1) when surface water temperature goes below 20°C,
sea turtles leave the italian coast and travel towards the eas®¥igano, R., R. Basso, M. Cocco and G. Gerosa.1992. New
sector of the Mediterranean Sea; 2) the Strait of Messina data on loggerhea@aretta carettamovements within
serves as a passage for these migrations; and 3) the turtlesMediterraneanBoll. Mus. Ist.Biol.Univ.Genova 56-
tend to travel towards, and remain in locations near, nesting 57:137-164
sites. Both the male and female showed this tendency e\@@ntivegna, F., and A. Paglialonga. Status of the sea turtles
during non-reproductive seasons; their reproductive season in the Gulf of Naples and preliminary study of migration.
in the Mediterranean begins in early June (Margaritoulis, Proceedings of the 17th Annual Symposium on Sea Turtle
1988). The first female turtle (ID code 07581), in fact, Biology and Conservatiod-8 March-Orlando, Florida
remained off the coast of Libya in mid-winter for 80 days U-S-A. (in press)
near a large concentration @fretta carettanests recently Bentivegna, F., P. Cirino, and A. Toscano. 1992. Sea turtles
discovered (Laurergt al, 1997). in the Naples Aquarium:conservation policy. E.U.A.C.,

Itis interesting to note that the female turtle released in  Naples 10-16 October 199#émoires de I'Institut
Greek waters (ID code 03844) also spent time in the waters Océanographique Paul Ricard993:39-42.
off the southwestern coast of the Peloponnese and off the
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CHELO-TELEMETRY: MORE ON GREAT CHELONIAN TABOOS

J. Frazier
Centro de Investigacion y de Estudios Avanzados del I.P.N. Unidad Mérida, Carretera Antigua a Progreso km 6, A.P. 73
“Cordemex”, Mérida C.P. 97310, Yucatan, México. frazier@kin.cieamer.conacyt.mx

INTRODUCTION

Telemetry, “biotelemetry” when used with animals, althe subject is “normal”, “in good health”, or other such gen-
lows the measurement and observation, from a distance géglities, are a long way from proving that there is no effect
variables that would otherwise be impracticable, dangerofkthe transmitter on its behavior, physiology or survival
or impossible. Three basic types of telemetry are used wiihite and Garrott, 1990; Slatz, 1994).
sea turtles: sonic, “radio” (VHF), and “satellite” (UHF). The Three basic methods are used to affix transmitters to
most common use of turtle telemetry (“chelo-telemetry”) i§€a turtles: on a tether, on a harness, or directly onto the
to locate position. Once this is known, interpretations @@rapace, using screws, guy wires or fiberglass. Several pa-
other parameters can be made: activity, behavior, habitat typ€rs provide advice on how to attach transmitters to turtles
home range, movements, survival, etc. Specific sensors M&yd-,Eckert and Eckert, 1986; Balagssal, 1996), and de-
also be incorporated in the telemetry package in order t&ls such as color, shape and coating (Byles and Keinath,
measure displacement, light intensity, movement and tef990). However, systematic studies on the effects of attach-

perature. ing transmitters (called “instrumenting”) to sea turtles are
rare.

EFFECT OF THE TRANSMITTER ON THE STUDY Logan and Morreale (1994) reported that one barnacle

ANIMAL on the anterior dorsal of the shell could result in a 30% in-

Considerable tel ¢ h idfowl h h crease in drag coefficient. As this is the usual site where
onsiderable telemetry research on widiowlinas Showh s mitters - much larger than barnacles - are positioned,

malm_y c.a:ses t())f (';rarls]rcnlttgz_rs %ﬁiCt'ng tge dstudy amrLl_aI, 'the energetic costs of swimming for an instrumented turtle
volving. time budget, Teeding behavior, body mass, Skin & y be greatly increased, resulting in major effects on activ-

external body covering, reproductive success and surw;L behavior, metabolism, habitat selection, and other key

(e_.g.,Paquetteet al.,1997). The impact s clearest on sma spects of the animals’ life history. Furthermore, a rigid box
birds and mammals, but even large cats and ungulates hg

Mihe top of the shell can interfere with copulation; Murphy
been_ affecte_zd by telemetry packages; res_earch on sev 9) inferred that because transmitters remained in place
species of birds shows that telemeters can increase drag functioning on adult fema@aretta carettacopulation
reduce the speed of flight (White and Garrot, 1990). In 9€Aad not occurred
eral, however, little attention has been paid to the effect o? '

. One study showed that after 18 days a leatherback with
the telemetry package on the study animal. Comments tl&aﬁarness was chaffed, and so the equipment was removed;
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in addition, a shark had attacked this turtle, evidently attracted  To illustrate the importance of error in chelo-telemetry,
to the transmitter and harness that it was wearing (Keinagtror polygons can be calculated for studies that assumed no
and Musick, 1993). In their studies using transmitters afror, by assigning a 95% error angle of 5° (usual for terres-
tached to the carapace, Renaud and Carpenter (1994) ttiad studies). One study reported instrumeimedmochelys
carded the first two weeks of data, to allow the instrumentedriaceato average about 19 km offshore, but the calcu-
animals to become “accustomed” to the equipment. No fuated 90% error polygon is 58 Knand the turtles had a 90%
ther details were given, but it is remarkable that the authaisance of being from 14.1 to 30.0 km offshore. A study of
were so concerned about the effect of transmitters on thepidochelys olivaceia Costa Rica indicated that they were
animals that they purposely threw out two weeks of hardrainly 5.0 km offshore, but the calculated 90% error poly-
earned data. Transmitters, by definition, emit signals, awgbn is 14 ki showing that the turtles had a 90% chance of
chelo-telemetry investigators have implicitly assumed thating 2.8 to 18.6 kmffshore. This is not to mention prob-
there are no effects of the telemetry signal on the study al@ims of sequential bearings, transmitter to receiver distances
mal. Itis not clear, however, that sea turtles are completelyi0 km, bearing intersections < 20°, or the fact that the time
insensitive to these radiations — particularly sonic pulses. dwailable to fix a position of an instrumented sea turtle is
conclusion, the design and attachment of chelo-telemetersfen < 1 min — not comparable to most terrestrial studies, so

as much art as science. the assumption of a 5° error angle is likely to be a gross
underestimate. Hence, many conclusions about the positions,
ERROR IN TRANSMITTER LOCATION DATA and related activities, based on radio chelo-telemetry may

Location is the primary objective of chelo-telemetw.be ?]l:estlonable because they have not taken error into ac-

The equipment can be used to home in on and visually track! ) : . .
Satellite telemetry does not use triangulation, and is

down a study animal, or it can be used to estimate a position

remotely. Remote estimates are made by triangulation in tlp]%sed on the calculation of Doppler Shift, but this sophisti-

case of sonic and “radio”, or by using calculations of Dopc_ated technique is still subject to error. Depending on the

pler shift, in the case of “satellite”. For more than two dequality of information received by the satellite, the 95% con-

cades there have been detailed studies and descriptiongdognce limits of the pOS.Itlon Qa}ta IS a CIrCle. W't.h rad|qs of
the problems of error in biotelemeyd.,White and Garrott, 150, 350 or :.L’OOO m. .IT insufficient mformatlon IS rgcelved
1990; Slatz, 1994) but little of this has been applied in cheIBy _the satellite, a posmon may be provided, but without an
telemetry. Three independent variables affect error: distan glimate of precision = the;e are LCO data. Becausg sea
from transmitter to receiver, angle of intersection of the beaﬂ”—rtles spend relatively little time at the surface, the only time

ings used in triangulation, and the error angle of the bearin Qen_ transmlssllons to thg satellite can occeur, most sea turtle
(Slatz, 1994). ata is LCO — without estimates of precision. Nevertheless,

Many studies have used sonic transmitters, but only oﬁbanky safter:llte ph?Io-ttilgmegy stu<|j|e.|¢, rgport r}o(;.only detaged
team has evaluated position error. Bratal.(1997) stud- tracks with point localities, but calculations of distances be-

ied errors and biases involved in sonic telemetry, describiggeeg consecutive post,]mons t()to tenths of a k(rjn),t]SW|mm]ng
the limits of the technique for chelo-telemetry. They found eeds (to meters per hour), bottom types and other environ-

significant bias in test readings, and calculated 95% e”%}ental variables. Since most of the position data have an

angle to be between 4° and 10°, recommending that the traW%lfnown level of precision, it is risky at best to present re-
ts and conclusions that are based on levels of precision

mitter-to-receiver distance be < 326 m to be able to locat€' d by the d . ff f .
position at 95% confidence limits, in an area of < 10 ha. not supported by the data - not to mention efiects of oceanic

“Radio” telemetry has been used in numerous stugigyrrents on turtle displacement. Haysl.(1991) and Bea-

to determine turtle position, but problems of error have roy$s and Cassano (1996) provide notable exceptions to this

tinely been ignored. Apparently the only considerations req)_aradigm, giving detailed explanations of issues related to
tellite chelo-telemetry.

evant to distance from transmitter to receiver have been sﬁj‘-
nal range (reported to be_ as much as 30 km in some Cas?:%NCLUSIONS AND RECOMMENDATIONS

not the effect on error. Little attention has been paid to the

angle of intersection of the bearings, which commonly have  The issue of error is treated as a taboo in chelo-telem-
been outside the recommended range of 45° to 135° (Whetey, for it is rarely mentioned. This results in work being
and Garrott, 1990). Calculations, or even mention, of errtgss valuable than it could be, or even questionable, depend-
angle are also conspicuously absent, although in a few jr@g on how the data are used. In some cases, the omission of
pers a fleeting mention of error was included, but withowtny discussion of error may be more related to editors’ bi-
clarification of how it might affect the interpretation of theases than the desires of authors (Plotkin, pers. com.); hence,
data. In some cases intersecting bearings were taken byls®h authors and editors need to be better informed about
guential — not simultaneous — readings, meaning that the tuttiese issues. To reduce the chances of producing spurious
moved an unknown distance between bearings. A few studterpretations, it is essential that any telemetry study take
ies have even used single bearings to determine point loo@e account several basic considerations:

tions!
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* Have clear objectives, and use equipment and meth- Annual Workshop on Sea Turtle Biology and
ods which will best meet those goa]s ConservationNOAA Tec. Mem. NMFS-SEFC-278.

e Understand and respect the limits of the eqmpmeﬁt‘:ke” S.A. and K.L. Eckert. 1986. Harnessing leatherbacks.
and methods:; Marine Turtle Newslette87: 1-3.

e Take into account possible effects of the equi merl;{ays, G.C., P.I. Webb, J.P. Hayes, |.G. Priede and J. French.
P quip 1991. Satellite tracking of a loggerhead tur@aietta

and techniques on the study animals; carettg in the Mediterranead. Mar. Biol. Ass.U.K71:
¢ Calibrate equipment and methods; 743-746.
¢ Determine sources of bias; Keinath, J.A. and J.A. Musick. 1993. Movements and diving
e Determine sources of random error; behavior of a leatherback turtl@ermochelys coriacea

* Use procedures that produce the most precise estl- Copeial9934): 1010-1017.
mates: Logan P. and S.J. Morreale. 1994. Hydrodynamic drag

* Report findings to a level of precision consistent with characteristics of juvenile. kempij C. mydasandC,
thepmetho dS'g P caretta pp. 205-208In: Proceedings of the Thirteenth

Annual Symposium on Sea Turtle Biology and
* Be honest and clear about error and uncertainty inthe cgnservationNMFES-SEFSC-341.

results. Murphy, T.M., Jr. 1979. Sonic and radio tracking of
loggerhead turtleddarine Turtle Newslettetl: 5.
LITERATURE CITED Paquette, G.A., J.H. Devries, R. B. Emery, D.W. Howerter,

Balazs, G.H., R.K. Miyaand S.C. Beavers. 1996. Procedures B. L. Joynt and T. P. Sankowski. 1997. Effects of
to attach a satellite transmitter to the carapace of an adult transmitters on reproduction and survival of wild
green turtle. pp. 21-26n: Proceedings of the Fifteenth ~ Mallards. J. Wildl. Manage.61(3): 953-961.

Annual Symposium on Sea Turtle B|O|Ogy angenaud, M.L. and J.A. Carpenter. 1994. Movements and
ConservationNMES-SEESC-387. submergence patterns of loggerhead turtesrétta

Beavers, S.C. and E.R. Cassano. 1996. Movements and carettd in the Gulf of Mexico determined through
dive behavior of a male sea turtleepidochelys satellite telemetryBull. Mar. Sci55(1): 1-15.
olivaced in the eastern tropical Pacifid. Herpetology ~Slatz, D. 1994. Reporting error measures in radio location
30(1): 97-104. by triangulation: A reviewd. Wildl. Manage58(1): 181-

Braun, J., S.P. Epperly and J.A. Collazo. 1997. Evaluation 184.
of a sonic te'emetry System in three habitats of aWhite, G.C. and R.A. Garrott. 1990\na|ySiS of Wildlife
estuarine environmentl. Exp. Mar. Biol. Ecol212: Radio-Tracking Data.Academic Press, Inc.; Boston.
111-121. xiii + 383.

Byles, R.A. and J.A. Keinath. 1990. Satellite monitoring
sea turtles. pp. 73-73n: Proceedings of the Tenth

GREEN TURTLE (CHELONIA MYDAS) INTER-NESTING BEHAVIOUR IN THE
EASTERN MEDITERRANEAN DETERMINED USING DATA-LOGGING DEVICES

Sandra Hochscheid, Brendan J. Godley, Annette C. Broderick?, and Rory P. Wilsort

! Abteilung Meereszoologie, Institut fiir Meereskunde, Dusternbroker Weg 20, D-24105 Kiel, Germany. shochscheid@ifm.uni-
kiel.de

2Marine Turtle Research Group, Division of Environmental and Evolutionary Biology, Graham Kerr Building, University of
Glasgow, Glasgow, G12 8QQ, Scotland, U.K.

INTRODUCTION equipped with data-loggers to elucidate their movements and

Conservation related research regarding sea turtles P?(%Mty during the inter-nesting interval

largely focused on the nesting beaches. However, SUCCESSTERIALS AND METHODS

ful conservation of these species is likely to depend on man-

agement decisions based upon detailed knowledge of the The study was based on measurements made by the
behaviour of both immatures and adults in the aquatic eni?K600 data-logger (Driesen and Kern, Am Hasselt 25, 24576
ronment. This is far more difficult, explaining why data reBad Bramstedt, Germany). We equipped green turtles at
garding at-sea activity are so scarce. This report details pAdagadi, northern Cyprus (35°21'N, 33°30'E) during the
liminary results of a study in which adult female green turtlegpver-up phase of nesting activity. Velcro glued to both the
(Chelonia mydasfrom the eastern Mediterranean werainderside of the data-logger and to the carapace held the
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device in position during attachment with epoxy resin. Thebove categories and could be further recognised due to
relatively small (140 mm long x 58 mm wide x 28 mm high)abrupt “zig-zags” in the profile and between one and several
hydrodynamically shaped devices weighed only 200 g eacidjve stops” during the descent. The calculated proportions
they recorded and stored data on ambient temperature, lighthe different dive types show that the main dive types were
intensity, swim speed and dive depth. Additionally, a coms+dives (46 %) rather than s- (11 %) or v- (2 %) dives. In
pass, combined with two Hall generators, measured charmgmntrast, the MADs played a major role in turtle diving
in the position of the animal in three-dimensional space, abéhaviour constituting 35% of all dives, by time spend un-
data from these compass sensors were used to calculatel@nwater.

index of activity. The logger had a 2 MB flash memory and  We estimated the activity during u-dives with the help
could store up to one million data points. We set the intervall the activity index (Figure 2) and discovered that half of
between measurements at 15 seconds to reduce battery albei-dives showed close to zero activity during the bottom
so that the unit could continue logging for a four-week pd¢ime and therefore conclude that these were resting dives.

riod. This means that the turtles spent one quarter of their inter-
nesting interval resting on the sea floor, generally at night or
RESULTS AND CONCLUSIONS late afternoon, in relatively inshore habitats (the water be-

)mes very deep, > 27 m maximum dive depth, within a few

Each| detached at the end of the study, | )
ach 'ogger was detached ar e Snc of fhe Sy, 1€ llometres of the coast of the island).

ing no carapace damage, and appearing to have had no
eterious effect on the animals. From the four units retrieved,

we obtained data regarding two inter-nesting periods, from

two different turtles: 23-days (11 and 12 days) for one turtle 500 L g
and 15 days (11 and 4 days) for the other. In all cases the | _
speed vane had been damaged during employment, Whi@] L 10 %
led to a failure in the measurement of swim speed. Hence&, so0 | 3
data on swim speed were only reliable for two days from ong T15 g
turtle. The mean velocity was between 0.6 and 0.75 m/sec | =
with a maximum calculated speed of 5.4 m/sec, this last value 190 | - 20
being interpolated from a calibration regression which was . ’s

conducted between 0 and 2 m/sec.

The deepest recorded dive was 27 m and the average
dive duration was 13 min. For a large proportion of the time, S o _ N
the turtles dived or swam submerged near the surface, in Elgure 2. Variation in green turtle activity (high values = high activity)
s . “ . -’ " as a function of depth utilization and dive type (see Figure 1).
tivities we have described as “Messing Around Dives
(MADs), which have no definite pattern and are distinct from

the other observed dive types. MADs were never deeper During about half the u-dives the turtles showed some

than 2.5 m. Every dive below this depth limit was assuméac(j:tivity, which could not be assigned to a particular behaviour,
e consider it likely to be feeding. There are extensive sea

ss beds in the coastal area where the green turtles could
e foraging.
More analysis and fieldwork will be necessary to fully
determine the role of all dive types. The activity during peri-
time [min] ods of MADs was consistently high, so it appears that the
0 10 20 3 40 50 60 70 80 turtleswere actively swimming rather than just hovering near
‘ ‘ ‘ ‘ ‘ ‘ ‘ 7 the surface. To elucidate movements further we need to
analyse the compass data which could show whether there
was a change in location or not. This is anticipated in future
c work, where a procedure called “dead reckoning” (vectorial
10 1 L\W calculations using compass-, speed- and depth data) will pro-

0:00 0:35 1:10 145 220 2:55  3:30
time [h:min]

types: u-dives, v-dives and s-dives. The expressions “u” a
“v” refer to the shapes of the respective dive profiles (Figu
1), whereas “s” only describes the shape of the ascent.

o o A N O
I

12 A vide a three-dimensional swimming route for each animal

14 | a b (Wilsonet al, 1992).
16

dive depth [m]
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MIGRATIONS OF THE LOGGERHEAD SEA TURTLE ( CARETTA CARETTA) INTO THE
ADRIATIC SEA

Bojan Lazar?!, Dimitris Margaritoulis 2, and Nikola Tvrtkovic?
Department of Zoology, Croatian Natural History Museum, Demetrova 1, HR-10000 Zagreb, Croatia. blazar@hpm.hr
2Sea Turtle Protection Society of Greece, Solomou 35, GR-108 62 Athens, Greece

Data on migrations of sea turtles in the Adriatic Sefivo specimens data on recapture-condition were not avail-
are extremely rare, presented, partially, only by Margaritoulighle, while the mortality rate seems to be even higher than
(1988) and Arganet al.(1992). In first 10 years of the imple- the 60% described by Argara al. (1992). The highest
mentation of tagging programs in the Mediterranean basiortality is caused by the gill net, recognized as the most
(1981/82-1992), 13 tagged loggerheads were recapturedigadly fishing method by Argamd al.(1992), with a death-
the Adriatic Sea (Margaritoulis, 1988: 6 specimens from 3te of about 75%.
recaptured; Arganet al, 1992: 7 specimens from 51recap-  All 11 recaptured tagged loggerheads come from nest-
tured). From Croatian waters, only 4 tagged loggerheads haig beaches on Zakynthos or on Peloponnesus in Greece.
been reported. The longest migration, of about 1,200 km, was recorded for

Our results are based upon recoveries of tagged lagpecimens recovered in the Northern Adriatic, along the east-
gerheads along the Croatian coast of the Adriatic Sea, in #@ coast. The shortest period between last record on the
period between 1993 and 1996. The majority of the recorggsting beach and recovery in Croatia was 43 days. The speci-
were obtained from local inhabitants and fishermen, throughen migrated at least 750 km, which indicates an average
the network of institutions along the Croatian coast, implgpeed of about 17.5 km/day. This speed is in the range of the
mented in the Adriatic Marine Turtle Research and Consegsults of Margaritoulis (1988).The 11 in-transit recoveries
vation Program in Croatia. All data were gathered at the ref migrants in Croatia presented in this paper, as well as data
search center of the Program (Department of Zoologyn recaptures by Arganet al. (1992) and Margaritoulis
Croatian Natural History Museum), and forwarded to thg1988), show that part of the Greek loggerhead nesting popu-
tagging institution. lation migrates through the Adriatic Sea. Although migra-

During the four year period, 11 tagged loggerhead féory behavior is unknown, it is probable that the Adriatic
males were recovered in Croatian waters, which is almasgipresents their feeding and developmental area. According
three times more than in the last 10 years. All the recaptunedLazar and Tvrtkovi (1995), a yearly incidental catch of
specimens were tagged in Greece by STPS. However, iRi$00 specimens has been estihead nesting population mi-
possible that the number of recaptured specimens in Croajiates through the Adriatic Sea. Although migratory behav-
was higher in the past, but due to the lack of a data collecti@ is unknown, it is probable that the Adriatic represents
network and of public awareness, the majority of recapturéseir feeding and developmental area. According to Lazar
were never reported. From 11 tagged loggerhead recoveegfi Tvrtkovi (1995), a yearly incidental catch of 2,500 speci-
in Croatia between 1993 and 1996, two turtles were foumglens has been estimated for the eastern Adriatic region. The
dead, washed ashore in the northern Adriatic region, whilesQidence of professional fishermen in Croatia is mostly re-
specimens were caught in fishing nets. Six loggerheads wegged to “small”, subadult turtles caught in the nets. It is in-
captured in a gill net. Five of them were found dead, whilgresting that Lazar and Tvrtkovi_ (1995) have presented
only one specimen was recaptured alive and released. Thi#@€a on three schools of mostly subadult marine turtles (prob-
more loggerheads were recovered by trawling: one was fousigly Caretta carettjobserved in Croatian waters, while ac-
alive and released, while data on the condition of the othésrding to Dood (1988) group migrations are unknown in
two recovered specimens were not available. No tagged spe&éretta Furthermore, according to a preliminary analysis of
mens have been recaptured more than once. In total, offyidental catch in Croatian waters (Lazar, 1995), and due to
two loggerheads have been recovered alive and released.thermaximum peak of the incidental catch by bottom trawl-
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ers during the winter months, it is not impossible that part of (Caretta carettqin MediterraneoBoll. Mus. Ist. biol.
Greek nesting loggerhead population overwinters in the Univ. Genova56/57: 137-164.
Adriatic as well. Dodd, C. Kenneth, Jr. 1988ynopsis of the biological data
Although we can not precisely reconstruct the migra- on the Loggerhead Sea Turtle @dta caretta
tory pathway of loggerheads in the Adriatic, it seems that (Linnaeus 1758). U.S. Fish Wildl. Serv., Biol.R&8.
migratory route leads along the eastern Adriatic coast, to- (14). 110pp.
ward the north. This route overlaps with the current that ehazar, B. 1995: Analysis of incidental catch of marine turtles
ters the Adriatic along the eastern coast and surely have an (Reptilia, Cheloniidae) in the Easternpart of the
influence on the direction of loggerhead migration. How- Adriatic Sea: Existence of overwintering areas?
ever, migration against the prevailing currents in the Adriatic  Symposium in honour of Zdravko Lorkgdagreb: 97.
can not be excluded, so the question about the active paazar B., and Tvrtkovi_, N. 1995. Marine Turtles in the
sage of loggerheads in the region is still without a proper Eastern Part of the Adriatic Sea: Preliminary Research.

answer. Nat. Croat.4 (1): 59 - 74.
Margaritoulis, D. 1988. Post-nesting movements of
LITERATURE CITED loggerhead Sea Turtles tagged in Greece. Rapp. Comm.

Argano, R., R. Basso, Cocco M., and G. Gerosa,. 1992 : Int. Mer Médit, 31(2): 283 - 284.

Nuovi dati sugli spostamenti di tartaruga marina comune

USING MOLECULAR GENETICS AND BIOTELEMETRY TO STUDY LIFE HISTORY
AND LONG DISTANCE MOVEMENT: A TALE OF TWO TURTLES

Wallace J. Nicholg a2 Jeffrey A. Seminoff, Antonio Resendiz, Peter Duttort, and F. Alberto Abreu-Grobois?

Wildlife Ecology, SRNR, University of Arizona, Tucson AZ 85721, U. S. A jnichols@ag.arizona.edu

2Estacion Mazatlan, Inst. de Ciencias del Mar y Limnologia, UNAM, Apdo. Postal 811, Mazatlan, Sinaloa 82000, México
3Centro Regional de Investigaciones Pesqueras, Ensenada, Baja California, México

“Southwest Fisheries Science Center, NMFS, La Jolla CA, U.S.A.

Molecular genetics and biotelemetry are powerfultools  These results reiterate the need for management and
that have been used to study sea turtle movements and fifetection efforts on sea turtle feeding grounds in Baja Cali-
history (Bowen 1995) (Balazs 1994). Together they can preprnia, the importance of a species by species approach to
vide empirical evidence for previously stated hypothesegirtle conservation, and the utility of multi-faceted research
increase our understanding of habitat use, migration routggograms. These studies have also led to an increase in in-
and suggest further research lines on the interrelationshigs- and inter-regional cooperation.
between nesting and feeding areas.

Loggerhead@aretta carettq and black turtlesGhe- ACKNOWLEDGEMENTS
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cies.

We have observed that eastern Pacific loggerheads erl|-—rERATURE CITED
marily occupy offshore areas confirming the observatiomslvarado, J. and A. Figueroa. 1992. Post-nesting recaptures
of Pitman (1990), make long pelagic forays, and feed pre- of black marine turtlesGhelonia agassizitagged in
dominantly on pelagic red crabBl¢uroncodes planipgs Michoacan, MexicoBiotropica24(4): 560-566
In contrast, black turtles utilize primarily nearshore water&alazs, G.H. 1994. Homeward bound: satellite tracking of
lagoons and bays, migrate along the coast, and consume seaHawaiian green turtles from nesting beaches to foraging
grasses and algae. Mortality due to incidental catch is com- pasturesin: Schroeder, B.A., and Witherington, B.E.
mon for both species in this region (pers. obs.). Comps.,Proceedings of the Thirteenth Annual
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WHERE DO TURTLES SWIM WHEN THEY SWIM?

Edward A. Standoral, Stephen J. Morrealé, James R. Spotilg and Frank V. Paladind

Department of Biology, State University College, Buffalo, NY 14222, U.S.A.

2Cooperative Research Unit, Cornell University, Ithaca, NY 14853, U.S.A.

3Department of Bioscience and Biotechnology, Drexel University, Philadelphia, PA 19104, U.S.A.

‘Department of Biological Sciences, Purdue University, Fort Wayne, Indiana 46805, U.S.A. standoea@buffalostate.edu

Turtle diving patterns are likely influenced by environ-
mental conditions, such as bathymetry, temperature, and cur-
rents; behavior, such as nesting or migrating; and physiologi-
cal demands, as influenced by factors such as energy acqui-
sition, and depth constraints. Using different combinations
of radio, sonic and satellite transmitters, we have examined
diving patterns of adult female leatherback turtles, and have
outlined some important aspects of submergence and diving
behavior. Diving of the turtles was recorded both during
internesting periods and while turtles were migrating in the
pelagic environment for up to several months after nesting.
Comparisons of behavior patterns during such very different
activities can help us better protect sea turtles, which can be
extremely vulnerable both in nesting areas and while travel-
ing over great distances, sometimes along narrow migration
corridors. Futhermore, such detailed information on diving,
submergence, and surface patterns can be critical for assess-
ing habitat use and estimating population size.
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IMPLEMENTATION OF THE TURTLE EXCLUDER DEVICE (TED) BY THE SHRIMP
FLEET OF PACIFIC CENTRAL AMERICA

Randall Arauz
Sea Turtle Restoration Project, Earth Island Institute, Central American Office, Apdo. 1203-1100, Tibas, Costa Rica
rarauz@ecariari.ucr.ac.cr

Commercial shrimp fishery activities have been identimonth the first infraction, three months the second infrac-
fied by the world scientific authorities as the human inducetibn, and indefinitely the third. Obviously, this law was not
factor that causes the greatest mortality of adult sea turtleapplied. To make matters even worse, one of the vessels was
During the 80s, the Turtle Excluder Device (TED) was deprosecuted by the Mayor’s Office in Golfito (the legal juris-
veloped in the United States, which consists of a simple gritiction), but the Regional INCOPESCA office decided to
that is installed in the shrimp trawl net, which guides the turtlesply the Wildlife Conservation Law, and the infracted only
out a trap door, avoiding their capture and eventual deattancelled a small fine (about U.S.$70). It must be mentioned
Since 1991, the use of TEDs is mandatory in the shrimp fleiat the Wildlife Conservation Law is not applicable at sea,
of the United States. Additionally, and as a measure to avaithere INCOPESCA laws are in effect.
the imminent extinction of these species, the Government of Thus, the embargo is not only irritating to countries
the U.S. imposes an embargo on shrimp imported from couhat export shrimp to the U.S., itis inefficient. No doubt, the
tries that do not protect sea turtles through the use of TEDse of TEDs must be implemented with the greatest urgency,
in their shrimp fleets. for the general well being of the marine ecosystem. Never-

As a condition to certify the Central American countheless, the embargo must be accompanied by a series of
tries and allow their exports to the U.S. market, as of Mayelements to guarantee an efficient implementation.
of 1996 they must have laws which mandate the use of TEDs 1. RESEARCH. Each country must have reliable and
in their local shrimp fleets. All Central American countrieverifiable data on sea turtle catch rates, as well as research
complied with these measures, and thus they export shrimp the efficiency of TEDs and modifications designed to
on a regular basis. improved performance. In Costa Rica we have identified the

However: Has the implementation of TEDs been effiproblem” areas, the origin of the problem, and we have
cientin Central America after the imposition of the embargafodified the technology in order to satisfy the requirements

Information from several Central American newspapersf the Costa Rican shrimpers. For instance, in the South Pa-
show a clear debate between conservationists on one sigfic region of the country, up to 38% of the shrimp (by
and shrimpers and fishery sector officials on the other, causgédight) may be lost when using TEDs, mainly due to the
by the stranded turtles that constantly wash up on the Centiilh amount of logs and organic debris on the ocean floor,
American Pacific coastline. While conservationists blame thighich jam the TED and impair fishing efficiency. After this
situation on shrimpers for not using TEDSs, they defend therexperience, we proceeded to evaluate the efficiency of dif-
selves claiming that all shrimp vessels comply with currerfié¢rent TED models and several modifications. As a result, it
regulations, which according to them and fishery officialsvas determined that in these problem areas, the use of
alike, happen to be strictly enforced. Seymour TEDs (which are square), with 6 and 8 inch de-

In order to definitely and directly determine if TEDsflector bar spacing, and a 42 inch escape hole rather than an
are being used by the Pacific shrimp fleet of Nicaragua, affficial 32 inch, recorded a loss of shrimp by weight of 4%
“at dock” inspection was carried out in the South Pacific potd 12%. On the other hand, the authorities of the NMFS ex-
of San Juan del Sur, on September 26 of 1997. Of three vpeessed their concern regarding the wider spacing than the
sels inspected, none passed the inspection. One vessel dféidial spacing allowed (4 inches), as this may cause smaller
the TEDs improperly installed and without escape holes (hosized sea turtles (such as juveniles) to be captured. In re-
ever, they did have flaps). Another vessel only had one TEponse, we submitted reports with data on more than 300
installed, while the other had both TEDs installed, but thewrtles captured incidentally by the Costa Rican shrimp fleet,
were is such poor conditions that they can hardly be consighich concluded that all sea turtles captured in these waters
ered functional at all. are adults. During the juvenile stage, the olive ridley sea

The situation in Costa Rica is even more critical. Oturtle (Lepidochelys olivacgain captured incidentally by
October 27 of 1997, the U.S. Embassy carried out an officidle pelagic long line fisheries. This information is being used
inspection in the port of Puntarenas, during which 12 vessedssolicit the approval of these modifications (wider bar spac-
were checked. All passed the inspection, and the effortsinfj) for Costa Rica.
the government sector were applauded. However, during this 2. TECHNOLOGY TRANSFER. After the most ef-
same month, 5 vessels were captured by the Navy Policdiofent modifications for certain fishing conditions are de-
Golfito fishing without TEDs, and all were released the foltermined, this information must be transferred to the shrimp
lowing day. The official INCOPESCA TED LAW sanc-fishery sector. It is important to work directly with the fish-
tions violators with the suspension of their license for one
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ery sectg and submit detailed and periodic reports on th&afe Shrimp. Through campaigns, public consumers around

status and results of the research. the world are being reached and educated to acquire aware-
3. COOPERTION. The dforts of shrimpers who are ness of the problem and of their own responsibility as con-

responsible and who openly want to be part of the solutiosymers of products that jeopardize the marine environment ,

must be acknowledged. This is the case of thegieshrimp- as well as the fact that they may actively participate help

ers in the U.S. The Sdairtle Restoration Project of Earth save an endangered species by demanding the implementa-

Island Institute (STRP) has signed contracts with over 12®6n of the TED. By the wg do you eat shrimp?

Geagia shrimpers, who commit to using TEDs in arespon- 4. Effective implementation of the laws!

sible wgy, and to allow unannounced inspections by our rep-

resentatives. On the other hand, the STRP seeks to sell this

product in the “green” market. The program is currently in

the capacity of providing up to 3,000,000 pound3urtle

AFTER TEDS: WHAT'S NEXT??

Deborah Crouse
Center for Marine Conservation, 1725 DeSales SW, #5600,Washington, DC 20036, U.S.A. d_crouse@cenmarine.com

By the late 1978, drowning in shrimp trawls had beenas the current challenge before Werld Trade Qganiza-
identified as a significant source of mortality for sea turtleion of U.S. laws that encourage TED use in countries im-
in many parts of the world. By the early 198heTurtle  porting shrimp to the U.S. But there is reason to believe that
Excluder Device (TED) provided a technology by whictihe worst is over as we hear of increased compliance, a more
shrimp trawling could continue virtually unimpeded whileaccepting attitude among many shrimpers, and evidence of
protecting most turtles entrained. There followed a protractddgcreasing abundance of certain turtle populations.
at times pitched, battle first to achieve voluntary use, and But, though we were right to put such a heaving em-
when that failed, to require TEDs in shrimp trawls in U.Sphasis on reducing trawling mortalities first, even if TEDs
waters. While the Center for Marine Conservation playedae having anféect and some populations are beginning to
key role in this battleWeberet al.,1995), it enjoined many increase, we cannot declare victory and go home. Popula-
forces from throughout the sea turtle scientific and consdien increases may turn out to be fleeting, if we do not start
vation communities, as well as&ta two federal agencies. paying more attention to other problems. There are a whole
Still, it took more than a decade before TEDs were requirdmbst of other problems that need attention. Indeed, we may
in most shrimp trawls. Since late 1989, TEDs have been iigave done two of the easiest fights soWéth directed takes
quired in some, since Decenmp&994, most shrimp trawls for international trade, it was relatively easy to document the
in southeastern U.S. waters. TEDs are now being requiredékes, and to rally support against a mostly luxury market.
18 nations around the world and TED requirements are Bé&fith shrimp trawlers there was an obvious culprit, a fair
ing considered in 15-20 more. amount of hard data indicated this was tigdat source of

In the early 1998, concurrent with TED implementa- mortality by far in the U.S. and a problem of global impor-
tion, sea turtle strandings on southeastern U.S. beachestdace, we had a technological solution, and there were lots
clined significanyy, however stranding numbers began inef stinking bodies on public beaches tganize campaigns
creasing again beginning in 1994. Use officnt or im-  around. And still it took most of 20 years, and the war is not
properly installed TEDs and intentional noncompliance werver. But, even as we try to ferret out how many of those
originally identified as the primary sources of the increasadcreased strandings are due to the ironic good news of in-
strandings. As each of these issues has been addressemtaases in some populations, other threats loom: longline fish-
turn (not to 100% satisfaction, but significantly reducedgries; coastal gillnet fisheries; habitat destruction as high-
other possible explanations have warranted consideratitighted by the recent furor over the sale of the beach at
including other compensatory sources of mortality and in’cacel, Quintana Roo for a hotel, but we must also be con-
creases in turtle populations resulting in more dead animakrned about in-water habitat loss as well (alarms have been
even if the rate of mortality is reduced. While little has beemised about global degradation of coral reefs, seagrass beds,
done to reduce multiple recaptures of turtles, at this pointdtc.). And, sad to gathese threats may be harder to address.
seems increasingly likely that other mortality sources and For several years now we have heard reportsrgé la
increasing populations are both contributing to the increasesmbers of turtles taken in long line fisheries. In 1990,
in strandings. This complicates things, as it Bialilt to  Nishemura and Nakahigashi an estimated 40,000 sea turtles
separate mortalities due to noncompliance and/or problemisthree species were caught (16,000 dead) in the Japanese
with TEDs from these other factors. These will remain cortna longline fleet in the Pacific in 19%&%e know longlining
tinuing problems that require vigilance and attention, as wéihing dfort has increased dramatically since then. Now Sarti
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et al.(1996) and Spotilat al. (1996) tell us about the col- ready lost (Wilkinson, 1992). Be it coral reef and sea grass
lapse of the primary remaining Pacific leatherback nestirfgeding grounds, tar balls and plastic in ocean convergences,
rookeries, in Mexico and Costa Rica. Those declines probr nesting beaches, sea turtle habitat degradation is of in-
ably started with other threats, but global longlining fishingreasing concern.

effort is now increasing dramatically, and we know it takes

leatherbacks, as well as loggerheads, greens, olive ridleys{ERATURE CITED

etc. Longlining may well finish the job for Pacific Ieather—A
backs.

Aguilar et al. (1992) reported an estimate of >20,000
juvenile loggerheads captured (as many as 10,700 killed)
annually in the Spanish swordfish longlining fleet in the
Mediterranean alone. We now know from genetic.evide.nce Conservation25-29 February 1992. J.I. Richardson and
(Bowenet aI.,.1993) that.about half (57%) of the juvenile T.H. Richardson (Comps.). NOAA Technical
loggerheads in the Mediterranean were hatched on south- \, .0~ 4/ NMES-SEESC-361.
egst_e_rn U.S. beaches. Boltral.(1994) have repF’”eo' _that Bolten, A.B., K.A. Bjorndal, and H.R. Martins. 1994fe
significant numbers of these same loggerhead juveniles are
being taken in the Azorean longline fleet, and Witzell and
Cramer (1995) have compiled data on loggerhead and leath-

erback captures in the U.S. longline fleet in the Caribbean S.G. Pooley (Comps.). Research Plan to Assess Marine

and n_orthwest Atlantlc. In 198 7, C.rOLBEaL, pointed to Turtle Hooking MortalityResults of an Expert Workshop
reducing mortality of benthic juveniles (the most common held in Honoluly Hawaii. November 16-18, 1993

turtles drowning in shrimp trawls) as likely most important NOAA-TM-NMES-SWFC-201
to effecting recovery of the Atlantic loggerhead model poDlﬁ’Sowen, B.W. 1995. Tracking marine turtles with genetic

Iathn. However, the same mod(_el also pointed to pelagic ju- markers: Voyages of the ancient marin&i®Science
venile survival as the next most important stage. It would be 45 528-534

a shame to save these loggerheads from shrimp trawler%itrbuse D.T., L.B. Crowder, and H. Caswell. 1987. A stage-
the U.S., only to have the same populations succumb o based population model for loggerhead sea turtles and

longline takes as they travel around the North Atlantic gyre. implications for conservatiofEcology68: 1412-1423.

q Alter ab_b(rjlef lzuror, :ece:jtly,fgrr\] EAO ?otr)\slll.lltatlon_ tpNishemura, W. and S. Nakahigashi. 1990. Incidental capture
reduce seabird takes In longline fisheries globally was initi- ¢ o07 4 rles by Japanese research and training vessels:

ated, and tragically sea turtles were not even mentioned in Results of a questionnair¥arine Turtle Newsletter
the terms of reference. Even worse, some of the solutions £;.1 4

(fishing at night) that have been proposed to reduce Seatggrti L., S.A. Eckert, N. Garcia, and A.R. Barragan. 1996.
bycatch may actually increase turtle takes (turtles may be 6eciine of the V\;orld’s Iargést nesting assemblage of
attracted to light sticks (Witzell and Cramer, 1995)). leatherback turtledarine Turtle Newsletter4:2-5.

h Jhe foculj here hﬁs b(:en Onrll(_alnglin;s bebca}gse Ch otila, J.R., A.E. Dunham, A.J. Leslie, A.C. Steyermark, P.
as been working on them for a while and we believe they 1. Plotkin, and F. V. Paladino. 1998Vorldwide

are a global-level threat. However, last year and again this population decline of Dermochelys coriacea: are
year, | understqnd that members at thg Latlr_1 meeting have leatherback turtles going extinct?

started to complle ngmbers for coastal gill n_et f'She”_eS’ NeWRleber M., D. Crouse, R. Irvin, and S. ludicello. 1995. Delay
and equally disturbing numbers for Spanish longlines, and and DenialA Political History of Sea Turtles and Shrimp

for otherlflshgrleS.IMany 01_‘ these may appear localized, but Fishing. Center for Marine Conservation. Washington,
as the situation with longlines, loggerheads and the North c

Atlantic gyre illustrates, the cumulative impacts on highl)(N
migratory sea turtle populations may be quite significant. It
would be a shame to have made such headway on shrimp sustainable management practic@s8ceedings of the

trawling, just to lose what we gained to longlines, or gill Seventh Annual International Coral Reef Symposium.

nets. Guam 1992. Volume 1.

Finally, habitat degradation and destruction, may WeU\/itzell W.N. and J. Cramer. 199Gstimates of Sea Turtle
be the most difficult to address hazard sea turtles face. Not Byé:atch by the U.S. Pelagic Longline Fleet in the

only does it happen incrementally, there are no body counts Western North Atlantic OceaNOAA Technical
for rallying the troops. Loss of nesting beach habitat may be Memorandum NMES-SEFSC-359.

most obvious, and very hard to mitigate, but degradation of

developmental and foraging habitats is of equal concern and

may be harder to arouse interest in. One recent study re-

ported 70% of the world’s coral reefs (critical hawksbill for-

aging grounds) were imminently threatened, critical, or al-

guilar, R., J. Mas and X. Pastor. 1995. Impact of Spanish
swordfish longline fisheries on the loggerhead sea turtle
Caretta caretta populations in the Western
Mediterranean. pp. 1-B: Proceedings of the Twelfth
Annual Workshop on Sea Turtle Biology and

history model for the loggerhead sea turtle (Caretta
caretta) populations in the Atlantic: Potential impacts
of a longline fisheryPages 48-5m: Balazs, G.H. and

ilkinson, C.R. 1992. Coral reefs of the world are facing
widespread devastation: Can we prevent this through
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INCIDENTAL CAPTURE OF SEA TURTLES BY THE INDUSTRIAL SHRIMPING FLEET
OFF NORTHEASTERN VENEZUELA

Luis A. Marcano and José J. Alié M.
Laboratorio de Pesca Demersal FONAIAP-CIAE/Sucre-Nueva Esparta. Cumana, Sucrevéth8iuela
104721.3234@compuserve.com

Incidental capture of sea turtles by industrial shrimpzuelan coasts are juveniles which most probably use the
trawl fleet in the northeastern regionvE#nezuela was esti- zone as feeding grounds. Considering thatviieezuelan
mated from Feb.-91 to Dec. 93, performing 155 trips. Theaw! fleet performs approximately 1 million h net-1 yr-1, an
data were gathered by observers on board of Florida tygstimated general capture would be 1370 turtles per yea
vesseles, from 13,600 trawls (B58 h. trawl net-1). In total, with an associated mortality of 260 turtles. Untilvpahe
48 turtles were capturedll Eretmochelys imbricat 16 capture rate estimatedVfenezuela is the lowest among the
Chelonia mydas15 Caretta caetta and 6Dermochelys countries where similar evaluations have been performed
coriacea All species had a wide distribution, between the
central North coast and the Atlantic zone/ehezuela, but
always were caught in areas close to shore and not deeper
than 60 mDermochelys coriaces more concentrated to-
wards the Atlantic zone. The estimated CPUE was 0,00137
turtles h net-1, equivalent to 1 turt./732 h red-1. Mortality
rate, estimated from those turtles that could not be reani-
mated on board, reached 19%. Size structure information
for each species (CCL length of 50% percentile, interval CCL
and % adults) was: 68 cm (46-120) and 13¥Jomyds;,

60 cm. (26-150) and 46% f&:. imbricatg 64 cm (46-120)
and 13% forC. caetta and 145 cm (96-200) and 29% for
D. coriaceal lt is evident that most individuals foundven-

IMPACT ON CAPTURES BY THE USE OF THE TURTLE EXCLUDER DEVICE (TED) IN
THE INDUSTRIAL SHRIMP FISHERY IN VENEZUELA

Luis A. Marcand, J. J. Ali¢*, and M. R. Lozad&
IMin. Agric.-FONAIAP Sucre-Nva. Esparta, Aptdo. 236 Cumana 6101,
2Min. Agric. - SARPA, CaracasYenezuela. 104721.3234@compuserve.com

To prevent the retention and demise of sea turtles ﬂgnlflcantly dfected in the Gulf, but was reduced by 45% in
industrial shrimp trawl nets, théenezuelan government re-Margarita Island. The use of the TED, with 10 cm separa-
quired that all vessels use the turtle excluder device (TEB‘?” in the bars, induces severe catch losses, that force a non-
in the nets since 1994. Compliance to this requirement hg@mpliance behavior in the fleet. This losses could be pre-
been a problemiVe examine here the measured impact éfented with a wider bar separation.
the Geaogia Jumper TED utilization on catches of the fleet.

Using observers on board, 17 trips (950 trawls of 3 h aver-
age duration) were performed in the GulMehezuela and

53 trips (141 trawls of similar duration) in the northern part

of Margarita Island, between 1994-97. The TED was installed
in one of the nets of the Florida type vessels (indistinctly at
board or starboard). The catch in each net was weighted by
species. Results were consistent in both regions, but the per-
cent losses could change for the the same species or group of
species. In general, shrimp, crabs, octopus, squid and "ro-
bust" fish species were significantly lost through the TED,
in amounts that varied from 9 to 85%. Losses of "slender"
species of fishg.g.Vomer sp.) were either non significant

or not consistent between regions. The catch of scallops was
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IMPACT OF REGULATORY MEASURES ON CUBAN MARINE TURTLE FISHERIES

Felix Moncada Gavilan
Centro de Investigaciones Pesqueras, 5ta Ave y 248 Santa Fe, Ciudad de la Habana, Ministerio de la Industria Pesquera,
Cuba. Fax: (537) 249827 cubacip@ceniae.inf.cu

INTRODUCTION

Marine turtle fisheries in Cuba have operated in recent  The third period is from 1988-94, when the closed sea-
years in with detailed biological and fishery studies. A set sbn was modified and protection increased. This closed sea-
regulatory measures have been established for the conses@i took into account the main reproductive months for each
tion and management of the species, including closed segecies in every fishery ground, starting from the effective-
sons, minimum sizes and catch quotas. This paper presengss of the previous closed season (Monetdg 1986).The
the evolution of the fisheries in Cuba, and the effect of theew regulation included May to July in zones B (SW), C

closed seasons which have been established. (NW) and D (NE), and September to November in zone A
(SE), further protecting breeding animals. As a result of these
MATERIALS AND METHODS modifications, catches decreased between 150 and 200 t.

Data on marine turtle catches within the Cuban Shelf Finally, the current period (1995-present) is character-

. i IZed by a new concept in fishery management, with turtle
for the period 1968-1996, were used. These were analy%?%weries limited to two traditional sites (Isle of Pines and

on the basis of the total National catch, and for indiwdu%ruevitas) by means of catch quotas
fisheries (Zones A-D), for each species. DY q '

Seasonal trends

Between 1968 and 1975 the highest catches were ob-
tained from May to July fo€. mydasin the whole shelf;
from April to June folC. carettain the four zones, and from
April to July forE. imbricatain zones C, D and B, and from
September to November in zone A. When the closed season
was established in 1976 those catches were no longer reached
in the above mentioned periods and therefore the seasonal
trends changed; two peak periods were observed for the
three species: one in May and one in September, although in
the case OE. imbricatait extended to October. Analysis of
samplings carried out in commercial catches provided more
detailed data on reproduction for each species in each zone
(Moncadeet al.,1986, 1987). These data indicated that for

<, .

gy
| @-‘ > P
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Map 1. Cuban fishries zones: A (southeastern); B (southwestern);
C (northwestern); D (northesatern).

RESULTS AND DISCUSSION E. imbricataandC. caretta,some important reprodugtive
_ _ months were out of the closed season. The hawksbill turtle
Trends in the national catch reproduces in the Cuban Archipelago practically throughout

The variation in annual catches from 1968 shows four walie whole year, with the main reproductive months varying
differentiated stages, closely related to the established cloggd@ween between zones: in zone A it occurs in the last four
seasons (Figure 1). The first, between 1968 and 1975, wh@bnths of the year, while in zone B it occurs from April to
there were no practical regulations, and annual catchaggust, in zone D from April to July, and in zone C from
reached the highest levels with a growing trend, oscillatingarch to September.
between 800 and 1000 t and reaching 1300 t in 1975. The With C. carettait was observed that the reproductive
average annual total catch was 1136 t (means of 491 t, 44ktiod is mainly from April to June, with a peak in May
and 232 t forC. caretta C. mydasandE. imbricata throughout the shelf. That is, the 1976 closed season did not
respectively). uniformly protect the main reproductive months for the three
The second period spans 1976-87, when a reprodigpecies all over the archipelago. As a result, gi@vidretta
tive closed season was established for the three species, fegtdE. imbricatawere caught before the closed season and
June to August. This meant that the reproductive period wggvidE. imbricatawere caught after the closed season, dem-
avoided, and consequently catches were reduced. The @gstrating that the reproduction period of these species did
crease in total catches was about 40%, equivalent to 50ot coincide with the reproductive months of the three spe-
less (decreases of 40% formydasandC. carettgand 32% cies from April to June. Howwever, in zone A, this did not
for E. imbricatg. From 1983 to 1987 on, new fishing gearsccur, showing th&. imbricatahas its reproductive peak

were generally introduced generalized (bottom nets) and tbgce that of the other two species has finished.
catches increased again.
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zones A, B and D; fo€. caettait was in zone C, and fd.

. Vil imbricatazones A and D. For the period 1976-87 the high-

-\ Sesson ciosres N"TZQT“ e est catches were reached in zone €domydasand C.
caretta, and in zones D and A f&. imbricata.From 1988-

/ k 94, catches were highest in zones C and IDCfomydas

* MY ® A zones A and C foE. caetta,and zone A foE. imbricata.

1000

Catch (MT)

i \/\ CONCLUSIONS

IS %% The annual variation in catches from 1968 on shows
200 Lo N W

~ — B\S\g\:ﬂi four well differentiated stages, related to the established regu-

, %;‘ lations. Seasonal catches for all species varied with the in-

FFEES S LSS IS S troduction of closed seasons. Maximum catches, for the whole
year period, were recorded from zones A (SE) and C (NW), and

[[oTow  ologgemeas  orentue 4wt | for species, zones A and [E.(imbricatg, C (C. caettd)

and C and DE. mydas

Figure 1. National catch records by species.

With the new regulation, in the three first zones (B, CA,‘CKNOWLEDGEMENTS
D), the closed season continued to pro&anydasand in- The author would like to thank RELAB and CTIC
creased the protectiori B. imbricataandC. caetta With  (UNAM) for a travel grant as well as DIF and CECADESU
May included in those zones, an annual average decreastotheir support during the conference.
185 t was noted, principally. caetta.In zone A, when the
closed season was moved to September-Noverabge- REFERENCES

crease of 75 t was nqted. Therefore, the ”ef‘ds gf the S.F/ﬁ)_ncada,F., R. Cardona, and G. Nodarse. 1986. Analisis
sonal catch changed, increasing protection with this modifi- o ) )
sobre la efectivitad de la veda de los quelonios marinas

cation in the closed seasons. . -
i~ en el archipelago cubantén: Resumenes 4ta Forum
Trends in fishery grounds Cientifico del CP
These regulations influenced the catches for each ;ﬁr :
ate

species per fishery ground. From 1968-75, the highest r gncada. P, R Cardona, _and G. Nodar_se. 1987'
Comportamiento reproductivo de los quelonios marinos

were observed in zones A and B, in the period 1976-87 in en el archipelago cubario: Resumenes de MARCUBA
zone C, and from 1988-94 in zone A, C and D.Ganydas :
C. Habana, Cuba, Junio 1987.

in the period 1968-75 the higher catches were recorded in

TED TECHNOLOGY TRANSFER PUBLIC L AW 101-162

Wilber Seidel, Charles OravetZ, and John MitchelP®

!National Marine Fisheries Service, Mississippi Laborat8209 Frederic Street, Pascagoula, Mississippi, 39567 U.S.A.

2National Marine Fisheries Service, Southeast Region, 9721 Executive Center Drive, N. St. igetéllida, 33702
US.A.

3National Marine Fisheries Service, Mississippi Laborgt8209 Frederic Street, Pascagoula, Mississippi, 39567 U.S.A.
wseidel@triton.pas.nmfs.gov

Countries with commercial shrimp trawl fisheries arenust receive annual certification that their shrimp are har-
subject to Section 609 of Public Law 101-162. This law banested without adverselyfacting species of sea turtles pro-
imports of wild harvested shrimp unless by May 1 of eadiected under U.S.¥a
year the U.S. Department of State certifies that a country has Approximately 72 countries have exported shrimp to
(1) a program to reduce incidental capture of sea turtlesthre United StateJwenty-five countries are certified because
its commercial shrimp trawl fishery; or (2) its shrimp fishinghey harvest shrimp from cold watdeepwate or use fish-
environment does not pose a risk to sea turtles. ing gear not threatening to sea turtles. Eighteen countries

Implemented in 1989, the law was interpreted to applyave passed a law that requires TEDs be used in their com-
to the Gulf of Mexico, Caribbean and western Atlantic Oceamercial shrimp fisheries. These countries are Mexico, Gua-
which was challenged by Earth Island Institute. The Unitedeémala, Honduras, Belize, Nicaragua, El Salva@msta
States Court of Internation@tade (CIT) ruled on Decem- Rica, Panamalrinidad Tobago,Venezuela, EcuadoCo-
ber 29, 1995, that the geographic scope of the law had béembia, Guyana, Suriname, Brazil, Thailand, Indonesia, and
improperly limited. Curenyl, all shrimp-harvesting nations Nigeria.
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The Department of Commerce, National Marine Fish-
eries Service provides technical assistance to the Department
of State. Training workshops have been conducted in each
country that adopted a TED program, and to 9 additional
countries considering TEDs. Over 5000 vessels are required
to use TEDs in the 18 countries with a TED program. Effec-
tive use of TEDs, however, depends on enforcement con-
ducted be each country including both at-sea and dockside
inspections.

INCIDENCE OF MARINE TURTLES IN THE MEXICAN LONG-LINE TUNA FISHERY IN
THE GULF OF MEXICO

Pedro A. Ulloa Ramirez and Luis Vicente Gonzélez Ania
Instituto Nacional de la Pesca/SEMARNAP, Pitagoras 1320, Col. Sta. Cruz Atoyac, 03310 México, D.F., México
ulloarpa@servidor.unam.mx

The National Fisheries Institute (INP) monitors the3.7%), 1 kemp's ridley turtld_épidochelys kempiil.9%)
longline fishery in the Gulf of Mexico by means of scientificand 4 unidentified turtles (7.4%).
observers on board the fleet. In 1994 and 1995 the INP as- A total of 21 marine turtles were accidentally caught in
signed observers in 435 fishing trips (1994: 38.9%; 19956 trips, most as a consequence of entangling with monofila-
61.1%), achieving a sampling coverage beyond 90%. ment fishing line: 18 leatherbacks (85.7%), 2 hawksbills

As a part of their regular duties, the observers reco(d.5%) and 1 loggerhead (4.8%). In 13 trips, 14 turtles were
detailed information about sightings of marine turtles angleased alive without any damage: 13 leatherbacks (92.9%)
their possible interactions with the fishing gear. This papand 1 hawksbill (7.1%), standing for a releasing rate of 66.7%
shows results of 2,398 fishing sets (1994: 37.2%; 199 survival conditions.
62.8%) carried out during the 2 year period. The average rate of interaction between marine turtles

There were a total of 51 sightings of marine turtles (54nd fishing gear (entangling and/or hooking) turned out to
animals) in 37 fishing trips (8.5%). Species composition ibe of 5 turtles per 100 trips and the rate of incidental mortal-
these sightings was: 43 leatherback turtl@erfnochelys ity (bycatch) is even lower, with 1.6 turtles/100 trips, which
coriacea 79.6%), 4 hawksbill turtlesEretmochelys probably represents a low impact effect for these popula-
imbricata, 7.4%), 2 loggerhead turtle€4retta caretta tions.

A DIAGNOSIS OF SEA TURTLES INTERNAL TRADE AND LEGAL EXPORT OF
TORTOISES IN NICARAGUA

Sandra del Socorro Vivas Castro
Sociedad para la Conservacion de la Vida Silvestres en Nicaragua; ONG-Biofaunic; De donde fue el Cine 2 c. al Norte, 1 c.
al Oeste y 1/2 c. al Norte; Casa # 47; Residencial Las Mercedes, Managua, Nicaragua. hicam@sdnnic.org.ni

The main information to know the internal trade of sea  The main objective of this diagnostic is to alert the hu-
turtles are the fishermantowns, the main markets of the citiesn population of the American continent about the prob-
in the 'departamentos' and the national borders with Costans of all Turtles and Tortoises than are being exported
Rica, Honduras and El Salvador. without deeply investigations of their real populations.

The exportation of tortoises is registered by The Cen-
ter for Transaction of Exportation or 'Centro de Tramites de
las Exportaciones' more knew as Unique Window of the Ex-
porter or 'Ventanilla Unica del Exportador' of the Central
Bank Nicaraguas.

The other not less important source of information are
the private Wildlife Exportation Enterprises or Companies
which are register by CITES-Ni.
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FIBROPAPILLOMATOSIS IN OLIVE RIDLEY TURTLES IN COSTA RICA

A. Alonso Aguirrel, Terry R. Spraker?, Anny Chaves, Leslie du Toif, Whitney Eure*, and George H. BalaZs

1 Joint Institute for Marine and Atmospheric Research, University of Hawaii, 2570 Dole St., Honolulu HI 96822-2396,
U.S.A. Alonso.Agurirre@noaa.gov

2 State Veterinary Diagnostic Laboratory, Colorado State University, Fort Collins, CO 80523, U.S.A.

% Douglas Robinson Marine Turtle Research Center, Ostional, Costa Rica.

4220 Pinecrest Drive, Athens, GA 30605-1422, U.S.A.

5 National Marine Fisheries Service, Southwest Fisheries Science Center, Honolulu Laboratory, 2570 Dole St., Honolulu,
HI 96822-2396, U.S.A.

Fibropapillomatosis (FP) is a neoplastic disease thaiform, raised masses on the integument of the neck and flip-
primarily affects green turtle€pelonia mydasin epidemic  pers. All 41 masses were 25 mm or less in diameter and
proportions. Although several infectious agents (herpesviistologically, 8/41 masses were small foci of chronic active
rus, retrovirus and papillomavirus) have been associated witarmatis and not tumors; and 33/41 were diagnosed as
the condition, the etiologic agent has not been isolated fdsropapillomas. Twelve of 33 tumors were regressing and 9
characterized. FP has been reported worldwide in green turttéghe remaining 21 tumors had early histological changes
and it has been recently reported in other turtle species, that suggested degeneration within the tumor. During field
cluding loggerhead<Caretta caretty in Florida and olive surveys based on gross lesions, prevalences of 1-10% have
ridleys (epidochelys olivac§arom the Pacific coasts of been reported in this nesting population. This is considered
Mexico and Costa Rica. Normal skin (6) and tumor (41) bthe first diagnostic confirmation of FP in olive ridley turtles.
opsies were collected from 25 adult female olive ridleys in
Ostional, Costa Rica, between July and September 1997.

Grossly, biopsies were small, white to grey, smooth to verru-

RESCUE, REHABILITATION AND RELEASE OF MARINE TURTLES WITH
FIBROPAPILLOMATOSIS: AN EPIDEMIOLOGIC PERSPECTIVE

A. Alonso Aguirre
Joint Institute for Marine and Atmospheric Research, University of Hawaii, 2570 Dole Street, Honolulu, HI 96822-2396,
U.S.A. Alonso.Aguirre@noaa.gov

A perspective on wildlife epidemiology will be giventices which favor reintroduction of FP and other diseases
regarding the rescue, rehabilitation and release of strandedl their transmission to wild turtles. Based on recent re-
turtles affected with fibropapillomatosis (FP). An objectivesearch findings, we are dealing with more than one infec-
overview will be provided to outline the pros and cons afous agent of viral naturd.¢. herpesvirus, retrovirus,
rehabilitation of endangered species and their reintroductipapillomavirus). All these viruses are known to spread by
into the wild. How rehabilitation provides for the ‘welfare’direct contact or shed intermittently for long periods of time
of individuals is questioned as we determine if release prio-other species. Etiologic agent(s) need to be identified and
grams for turtles with FP are in the best interest of the wittharacterized and their epidemiology understood before at-
population. tempting to release turtles with FP back into the wild. In

There is no doubt that rehabilitation techniques in emddition, these research efforts will provide better manage-
dangered species have provided a wealth of biomedical iment tools for the control and treatment of this disfiguring
formation that otherwise would not be collected. The datdisease.
obtained in those settings have lead to the development of
diagnostic techniques, baseline physiologic information, and
experimental procedures that have contributed to the identi-
fication of possible causes and treatments of disease. Reha-
bilitation of wild animals is definitely an educational experi-
ence for both veterinarians/biologists and the general pub-
lic.

If we are to release treated turtles known to be exposed
to an infectious agent we should consider the risks that may
be avoided by this reintroduction, including veterinary prac-
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MANIFESTATION OF FIBROPAPILLOMATOSIS AND RATES OF GROWTH OF GREEN
TURTLES AT KANEOHE BAY IN THE HAWAIIAN ISLANDS

George H Balazs, Shawn K K. Murakawa?, Denise M Ellis?, and A. Alonso Aguirre?

INational Marine Fisheries Service, Southwest Fisheries Science Center, Honolulu Laboratory, 2570 Dole Street, Honolulu,
Hawaii 96822-2396, L$.A.gbalazs@honlab.nmfs.hawaii.edu

2Joint Institute for Marine and Atmospheric Research, 2570 Dole Street, Honolulu, Hawaii 96822-2386, U

Kaneohe Bay, located at 21°31'N, 158°51'W on the i&Slow moving boat in shallows where foraging occurs, and
land of Oahu, is the largest bay in the Hawaiian Islands dd snorkeling or scuba diving with stealth to hand-capture
compassing 13 km of warm (24-27°C) coastal waters <10trtles resting in bottom habitaGapture efforts have been
in depth protected 4 km seaward by a barrier. Adesize- focused mainly in areas of the bay used by immature turtles
classes of green turtles (honGhelonia mydaspresently during the daylight hourJurtles were held for a short time
occur here in abundance, ranging from post-pelagic juvigrecord morphometrics, apply external Inconel flipper tags
niles 35 cm in straight carapace length (SCL) to adults >&&d/or injectable internal PIT tags, to conduct FP health
cm. Foraging takes place on several kinds of benthic alg&ereening including oral exams and assignment of a subjec-
(Acanthophora, Hypnea, Codium, Amansia) as well d#e FP affliction category (0=no external tumors, 1=light,
Halophila hawaiiana, the sole sea grass in the Hawaiian B=moderate, 3=heavy), and to collect blood and biogdsies
lands Green turtles in Kaneohe Bay rest underwater in mud@gdition, a comprehensive Hawaiian sea turtle stranding and
channel bottoms and in crevices associated with patch-régivage research program has been conducted since 1983
pinnacles and other calcareous habitats (Btil., 1995) that includes collection of dead or FP-debilitated animals
Numerous smooth depressions and undercuts have been kggdering Kaneohe Bayurtles derived from this effort have
ated in the coral from repeated use by resting tuBlasy-  been utilized by veterinary and other collaborators to achieve
ant fecal pellets from turtles inhabiting Kaneohe Bay regiiraximum benefit for research (including viral screening and
larly wash ashore, occasionally in great numbers (Baiazstissue banking), diet determinations, DNA stock identifica-
al., 1993) tion, and age estimates by skeletochronolgneohe Bay

Over the past 50 years Kaneohe Bay has been subjectedstitutes one of several important long term in-water re-
to an array of impacts including dredging, sewage discharggarch sites that have been established in the Hawaiian Is-
siltation, increased vessel traffic, and elevated nutrients l&nds to monitor FP prevalence and obtain baseline data on
freshwater runoff associated with human use and habitatitite biology, ecology and life history of green turtlegy(
of the surrounding landscapks elsewhere in the main Ha- See Balazst al.,1994; Aguirreet al., 1994) A goal of this
waiian Islands, green turtles in Kaneohe Bay were legaMWork is to gain insight into habitat-related and other envi-
hunted until 1978 when full protection was provided undépnmental co-factors possibly associated with and respon-
the US.Endangered Species A8ince that time there have sible for the distribution and prevalence of FP
been encouraging signs of population recovery as shown by
systematic annual counts of adult females at the HawaiilfFESULTS

nesting colony of French Frigate Shoals (FigLie 3 As of October 1997, 581 green turtles ranging from
Fibropapillomatosis (FP), a tumor-forming and debiligg 1 t5 960 cm SCL have been captured and tagged in
tating transmissible disease of sea turtles, has emergeqihecohe Bay during 87 daily visits since 1988e recap-
recent years as a serious threat in the Hawaiian Islands, Alfgz of tagged turtles over this nine year period resulted in a
tralia, Florida, and the CaribbeaA herpes virus and o15] of 777 turtle-capture evenfor the 581 individuals
retrovirus have been identified in association with FP, bﬂientified, 43.9% had FPThe degree of affliction among
the etiology of the disease, the environmental co-factors kgee assigned FP categories was 1=30%, 2=31%, 3=39%
quired for its occurrence, and modes of transmission in th¢,e snnual prevalence of FP ranged from 33 to 60% with no
wild have not been dgtermlne'ﬂwe.earllest verifiable case gpparent trend exhibited, although occurrence of the most
of FP from the Hawauan_ Islands myolved a green turtle i8ayere cases (category 3) appears to have declined slightly
Kaneohe Bay killed by fishermen in 1958 (Balazs, 1991),ring recent yearSimilar findings were made when an-
However, the disease has been known from Florida sincegfy| prevalence was examined for all 777 of the turtle-cap-
least the 1930's when it was first reported in the scientifig,e eventsa significant finding was that 40% of the FP
literature as a rare occurrendéie manifestation of FP at y,1tjes had oral tumors, often associated with and adversely
high prevalence in both Hawaii and Florida occurred almogh nacting the glottisThis life-threatening manifestation of
simultaneously during the mid-1980's FP has been documented in 61% of the FP turtles (N=222)
necropsied after stranding in the Hawaiian Islands during
METHODS recent yearsNo cases of oral tumors have been reported
Study techniques used in Kaneohe Bay since 1989 hdvem Florida or elsewhere except for a few in Austrdlize
included the harmless hand-capture of turtles by diving frofietection of changes in FP affliction in individuals over time
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(mean 23 + 1.8 years) was possible for 89 of the turtles 5

tagged and recaptured in Kaneohe Bawly four turtles

(4.5%) exhibited a decrease in FP category, while 65%8

increased in severity and 24 (@%) showed no apparent £ 3 | ] Cka

changeRemarkable cases included the FP regression frofh

category 3 to 1 in 16 months of a 58 c¢m turtle with a core 2 -

comitant SCL growth of & cm/yr; and the FP progression%

from category 1 to 3 in 11 months of a 47 cm turtle with n&

measurable increase in SCL 0 . . ‘ ‘
Tumors were often found growing in the axillary of the 0 1 2 3

flippers in addition to the eyes, neck, tail and mokEtipper Tumor Affliction Category

tags Were only atFaChed at sites free of t.umc.)rs after the %%_ure 2.Mean and standard deviation for SCL rates of growth

plication of betadine or alcohdThe examination of some exnibited by four groups of green turtles tagged and recaptured in

tagged and recaptured turtles suggested that tumor growtimeohe Bay. 0 = no external tumors, 1 = lightly tumored, 2 =

had been enhanced at the piercing site of thesmmr moderately tumored, and 3 = heavily turrjor(_ad. Means.bearing the

observations were mace by Wood and Wood (1992) in greie 27abet o7 (3, 1) are ot sniicanty derent o

turtles released from the Cayman Turtle Fafoeliminate (35 - 75 cm) and FP categories, hence growth rates shown for FP

this confounding factor, the use of flipper tags has been distegories were not significantly influenced by SCL.

continued in the Hawaiian Islands and replaced exclusively

with PIT tags consistently higher (mean 73%, FP range 52-92%), but again

no trend has been exhibited
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Hawaiian Islands. East Island accounts for 50% or more of all green
turtle nesting in the Hawaiian Islands.
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played in the annual percentage of FP cases among these

strandings (mean 59%, range 46-69%)e percentage of

captive-reared green sea turt€bglonia mydasn the
waters surrounding the Cayman Islaridisrpetological
Journal 3:84-89

annual FP cases among the Kaneohe Bay strandings has been

Oral presentations / Veterinary Medicine and Diseasdl 3



Proceedings of the 18th International Symposium on Sea Turtle Biology and Conservation

FIBROPAPILLOMA IN THE OSTIONAL OLIVE RIDLEY ( Lepidochelys olivacea )
POPULATION

Anny Chaves Quiros, Leslie A. du Toit, and Guillermo Marin Whitney Eure
Douglas Robinson Marine Turtle Research Center, Ostional, Costa Rica. turtles@gema.com

At the last workshop on Marine Turtle Fibropapillomadorsal carapace margin and between the scoots. These le-
seven years ago, almost all attention to the disease was c@ans are varied in size with a maximum observed diameter
centrated on the green turt@helonia mydasNow we are of 20mm.
faced with an exaggerated increase in the incidence of An intense survey was undertaken in Ostional between
fibropapillomatosis in all other marine turtle species otheluly and September of 1997. During this time, blood and
than the Australian flatback (Natator depressa) and the Ledissue samples were taken from seventy two severely affected
erback Dermochelys coriacea animals. The turtles were treated during the arribadas occur-

The first confirmed report of fibropapilloma in thering in those months and in some cases were re- observed in
Ostional Olive Ridley population was a single specimen itihe following arribadas. In al cases the small biopsy wounds
1987. That turtle showed examples of advanced disease witid healed successfully.
the largest of the tumors measuring 30mm in diameter. Since  From our observations, we have conservatively calcu-
then, there have been an increased number of observatitated that approximately 10% of the turtles nesting at Ostional
as well as an increase in size of the individual tumors.  are affected, with 1% being affected severely. While these

By 1992 the problem had become so apparent that wkatistics might appear low, it should be understood that an
presented a paper on the subject at the 12th Symposiumaserage of 300 000 turtles nest at Ostional each month. There-
Sea Turtle Biology and Conservation. (Chaves, A. and Marifgre, the number of affected nesting turtles at Ostional may
G., 1992) While we do not know the exact number of digse more than 30 000. As George Balazs mentioned, it is the
eased turtles, we may safely say that the number affectedéverence rather than the number of tumors that is impor-
rising rapidly. tant. This is concurrent with the Ostional data.

There is also evidence that the size of the tumors is It is important to note that there have been no reports
increasing exponentially to the number of tumors on the inf fibropapilomas on stranded, dead turtles at Ostional.
dividual turtle. Between 1991 and 1993, the average size of Considering the high number of potential study sub-
tumors found were 10mm in diameter with an average 3 |gcts and the relative ease of access to the site, Ostional should
sions per turtle. In 1997, the average size of the tumors di® considered an important location to conduct investiga-
served was 25mm in diameter, the largest being 140mm, arah of fibropapillomatosis. Itis critical that funds be secured
the number of tumors per turtle upwards of 20. Most of the initiate long-term funding for this important research.
growths observed were of the "cauliflower” type but the  We gratefully acknowledge the invaluable cooperation
"smooth, golfball” type are also regularly seen. of George Balazs of the Southwest Fisheries Science Center

While most of the observed lesions were on the ned¢konolulu Laboratory and the World Wildlife Fund, Central
and around the eyes and mouth, there has also been arAimerica Regional Office.
crease in the number of turtles with tumors appearing on the

ADVANCES IN THE DETERMINATION OF DIETARY PROTEIN REQUIREMENTS FOR
AD LIBITUM FED LEPIDOCHELYS OLIVACEA HATCHLINGS

Martha Harfush !, Carlos Antonio Martinez-Palaciog, Elpidio Lépez Reye$ and Carlos Rojas,

1Centro Mexicano de la Tortuga, Instituto Nacional de la Pesca, P. O. Box 16, Puerto Angel, Oaxaca, 70902 México.
cmtharfu@angel.umar.mx

2Unidad Mazatlan, en Acuicultura y Manejo Ambiental del Centro de Investigacion en Alimentacion y Desarrollo A. C. P.
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INTRODUCTION

The management of an important number of speciesin  In spite of that only recently the raising of marine turtles
captivity is offering unique opportunities in order to achievias allowed us to obtain experiences thanks to which it has
different studies helping to better understand some relevayelen possible to improve the conditions of captivity, we
aspects of the cycle of its life; turtles are not the exceptionave also been able to study, among other aspects, the qual-
for their raising has been developed in several parts and prig¢-and temperature of water, some diseases, clinical treat-
tically in all the states of development. ment including surgery, and aspects of feeding, too. On this
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respect we might mention the works realised with white turtle  Experimental dietsSeven experimental diets were
Chelonia mydasin Great Caiman Island and in Isla de ldormulated with different levels of protein, these variations
Juventud, Cuba, where they have been working with hawKkevels were achieved by replacement of fish, head shrimp
bill turtle Eretmochelys imbricatéPelegrinet al, 1994). and meat meal with dextrin in order to produce isocaloric
One of the most important aspects in the management of atigts (Table 1). Ingredients were mixed and prepared as
type of animal is nutrition (Tacon and Cowey, 1985, Tacotdescribed in Martineet al.,1988.
1987), for it is what the health of the biological organism Experiment protocolTurtles were fed ad libitum three
depends on. Consequently, it is obvious to expect that a gdgodour times a day. Feed intake was recorded daily. Each
feeding, based on each species nutrition requirements wiiét was tested in triplicate for 49 days. At the start of the
result in strong and healthy organisms. experiment and at subsequent fortnightly intervals, turtles
One of the main reasons to know the best nutrition revere batch weighted to the nearest two decimal places using
qguirements for marine turtles (and by this to be able to obnd Ohaus balance. At the end of the experiments, turtles
tain better results from their culture) is its research for comere batch weighed.
servation. However, we should not avoid other benefits which  Statistics methodsStatistical comparisons were made
might be obtained, such as the optimisation of resourcesusing a one-way analysis of variance. Mean differences
order to save any unnecessary supply of food produdistween treatments were tested for significance (P<0.05) by
(Martinezet al,, 1996), reducing captivity maintenance costd)uncan’s Multiple Range Test. Standard errors (s.e) of means
standardising diets, as well as the improvement of sanitamgere calculated from the mean-square for error.
conditions and therefore the reduction in costs of medicine
healing treatments. RESULTS

The growth response and fortnightly weight increase
of Lepidochelys olivaceaver the experimental period at

To determine the optimum protein requirements withidifferent protein levels is shown in Figure 1 and Table 2.
the diet providead libitumduring the early culture of olive The best growth response in terms of final body weight was
ridley hatchlingd_epidochelys olivacea observed with the turtles consuming diet D40 although no

To evaluate the level of protein on above mentionesignificant difference (P<0.05) was found with de diet D50,
status where it be obtained the best individual weight gaidiets D45, D35 and D30, was found no significant differ-
the specific growth rate (SGR), food conversion ratio (FCR¢nce and the diets D25 and D20 (Table 2), are significant

OBJECTIVES

survival and protein/energy rate (P:E). different (P<0.05) each other. A similar response was also
observed with the weight gain (%) (Table 2).
METHODS After realizing the average weight gain broken line

Experimental animalsiepidochelys olivacea analysis against protein level as shown in Figure 2 (Zeitoung

hatchlings were taken from “La Escobilla Beach” these wefd al, 1976) a 43% protein requirement value was obtained
i i . i 0 0
immediately fed with a 38% protein diet; then, when the ith a optimum P:E. of 118.48 g protein/Kcal (45%, 7%

reached a mean weight of 19,080 mg they were transfer &ids and 3.79 Kcalig.

to the Centre experimental system and stocked in a number
of 10 turtles per tank.

Diet
Formula * D50 D45 D40 D35 D30 D25 D20
Fish meal 28.57 24.29 20.00 17.14 14.29 10.00 7.14
Head shrimp meal 5.48 7.30 9.13 7.30 5.48 5.48 3.65
Meat meal 25.75 21.88 18.02 15.45 12.87 9.01 6.44
Wheat meal 6.35 6.35 6.35 6.35 6.35 12.69 12.69
Fish oil 1.80 2.11 2.42 2.93 3.43 3.92 4.43
Table 1. Formulation and nutrient ~ |Com oil 0.90 0.90 0.90 0.90 0.90 0.81 0.81
content of the experimenta/ diets. Dextrin 4.20 10.21 16.23 22.98 29.73 31.14 37.89
All figures quoted except energy ~ |Nutrients contents
are in g kg -1 Protein 5000 4500 4000 3500 3000 2500 _ 20.00
Lipids 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Fibre 2.62 2.78 2.94 2.65 2.35 2.42 2.13
Ash 8.22 7.52 6.82 5.82 4.83 3.81 2.81
NFE 23.91 23.44 22.96 22.50 22.04 26.58 26.12
ME(Kcal/100g) 382.89 379.78 376.67 376.18 375.70 374.01 373.52
Protein** 49.87 43.19 39.57] 34.92] 27.73 23.89] 18.15

* Fixed ingredients present in all diets were 8.96 g kg * Soya meal, 3.38 g kg * Spinach meal, 10.57 g kg ™
Cornmeal, 0.01 g kg * BHT, 1 g kg ™ Lecithin, 0.10 g kg * Vitamins prepared mixture, 0.20 g kg * Minerals
prepared mixture, 0.12 g kg " Vitamin C, 0.02 g kg “Coline, 0.02 g kg 7, CaCO30.50 g kg *, CaHPO4 0.10 g
kg ™y Carboximetil cellulose 2g kg™.

** From proximate analysis (A.O.A.C. 1984).
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Table 2: Mean Growth performance of Lepidochelys olivacea fed to satiation

Diet

50 45 40 35 30 25 20
Survival (%) 96.67 80.00 100.00 90.00 96.67 93.33 80
Initial weight (mg) 19,080 19,077 19,077| 19,067 19,083 19,043 19,073
Average initial weight (mg) 1,908 1,908 1,908 1,907 1,908 1,904 1,907
Final weight (mg) 52,807 39,843 51,480 38,438 39,160 32,970 23,313
Average final weight (mg) 5,470 5,002 5,148 4,252 4,048 3,536 2,902
Weight gain (%) 186.69 162.19 169.86| 123.03 112.14 85.66 52.14
Individual weight gain (mg/day) 42.41 36.83 38.58 27.93 25.48 19.42 11.84
Ind. fd cons. (mg/day) 359.30 374.70 352.34| 332.15 307.21 292.54 286.1
S.G.R. (%/day) 1.25 1.15 1.18 0.95 0.90 0.74 0.5
FCR 0.856 1.017 0.914 1.196 1.207 1.509 2.474

DISCUSSION AND CONCLUSION

As it was already mentioned, the works carried out about

Under thead libitumfeeding an optimum growth was

nutrition in marine turtles are still few, but coincides aboubtained inLepidochelys olivace&atchlings with a 43%
pointing out a high requirement protein for those species pfotein level (Figure 2). This protein level was also provid-
carnivorous preferences like the carried out with hawksbillg @ maximum efficiency in the consumption of food. From
turtle Eretmochelys imbrica)aby Pelegrin and collabora- @ 45% protein diet, which was the more convenient for the
tors (1994) who compared two diets with 40-45% proteiffaximum requirement found, a P:E value obtained was

against meal fish.

——50
£l |——45
—A—40
—8-35
—%—30
——25
—+—20

initial 1‘4 Z‘B 4‘2 fir;al

Days
Figure 1: Average individual growth in grams observed in olive ridley
hatchlings fed with different levels of protein during the experiment.

118.18 g of protein/Kcal. Other researchers have suggested
that theLepidochelys olivaceia requiring a higher contents

of protein due to the fact that it is considered preferentially
carnivorous (Marquezt al., 1976; Mortimer, 1995), in
comparison with other species of marine turtles such as green
or black turtles which are preferentially considered as her-
bivorous (Bjorndal, 1995; Balazs, 1979; Mortimer 1995).
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VOLVULUS IN THE DUODENUM FROM FREE LIVING GREEN SEA TURTLES
(CHELONIA MYDAS) AS A PROBABLE CONSEQUENCE OF HERBIVORY

Carlos R. Hasburt? Jaime H. Samout, Saif Al-Ghais!, and Andrew J. Lawrencée

1 Environmental Research and Wildlife Development Agency, P. O. Box 45553, Abu Dhabi, United Arab Emirates.
c.hasbun@biosci.hull.ac.uk

2 Department of Biological Sciences, University of Hull, Hull, HU6 7RX, U.K.

The recently created Environmental Research and Wildum appeared empty and necrotic with diffuse purple-black
life Development Agency of the United Arab Emirates pemmucous. No apparent signs of acute endoparasitisim, obstruc-
formed during May and August of 1977, post-mortem exion by foreign objects, or other disorders were observed.
aminations on stranded green sea turtles found in Ras Al In all cases, duodenal volvulus was diagnosed, the cause
Khaimah. From ten carcasses found fresh enough to permfitvhich may have been dietary in origin. The rise in water
adequate analyses of mortality, three died of an apparesinperature, with an associated rise in the temperature of
natural cause, findings which are here presented. Full stogeagrass, thus enhancing the over-fermentation of ingests with
achs on all individuals were observed, being composed thie subsequent liberation of excessive amounts of gas is dis-
fresh seagrass (99%) and presenting a clear duodenal volussed as the probable cause of volvulus formation.
lus extending over an area of approximately 100 cm. Duode-

LESIONS, PATHOGENS AND TOXINS IDENTIFIED IN 13 STRANDED MARINE
TURTLES IN FLORIDA

Bruce L. Homer?, Allen Foley?, Kristin J. Fick 3, Matilde C. Lores®, Anthony E. Redlow?, and Elliott R. Jacobsort

1College of Veterinary Medicine, University of Florida, PO Box 100145, Gainesville, FL, 32610-0145 U.S.A.
homerb@mail.vetmed.ufl.edu

’Florida Marine Research Institute, St. Petersburg, FL, U.S.A.

SFlorida Marine Research Institute, Tequesta, FL, U.S.A.

“College of Veterinary Medicine, Gainesville, FL, U.S.A.

Thirteen marine turtles (Baretta carettaand 5Che- choanae and distal bowel, and grossly abnormal organs were
lonia myda} stranding along the east coast and southwemtalyzed for bacteria and fungi. Sections of liver and kidney
coast of Florida were necropsied and evaluated for potentig¢re frozen and then analyzed for concentrations of 22 met-
pathogens and toxins. Sizes of the necropsied turtles rangésl The primary lesions in five turtles were mainly associ-
from 27 to 104 cm (straight carapace length). ated with trauma that included boat-related injuries (n=3),

Representative sections of all identified organs wegenetration of the larynx by a fish hook (n=1) and strangula-
collected and evaluated by light microscopy. Swabs of tlien by the buoy rope of a lobster pot (n=1). The primary
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lesions in four turtles were mainly associated with gastroecensidered to be elevated in one or more turtles, including
teritis. The pathogens identified in intestinal isolates frofranges reported in ppm): aluminum (1.2-22 in liver; 0.97-
these turtles werédistonella damsela, Shewanella2.5 in kidney); arsenic (1.0-18 in liver; <1.0-23 in kidney);
putrefaciensand/orMorganella morganii The primary le- cadmium (0.89-29 in liver; 0.97-73 in kidney); copper (2.9-
sions in the remaining four turtles were mainly associatd in liver; <0.10-2.0 in kidney); iron (97-7600 in liver; 11-
with systemic fungal infections yaecilomycesp. (n=2) 120 in kidney); mercury (0.12-2.9 in liver; <0.02-4.3 in kid-
or with shell (n=1) or cutaneous (n=1) necrosis and inflanmey); selenium (0.13-21 in liver; 0.06-13 in kidney); and zinc
mation. The causes of death were determined to be septi(E8-56 in liver; 10-51 in kidney). Metal toxicity may have
mia (n=9), severe enteritis (n=3), and acute renal necrobisen a factor in the demise of several turtles.

and renal failure (n=1). Concentrations of eight metals were

CONTAMINATION BY PHTHALATE ESTER PLASTICIZERS IN TWO MARINE TURTLE
SPECIES

J. Arturo Juarez Ceron?, Ana R. Barragan Rochd, and Humberto Gémez Rui2
!Laboratorio de Tortugas Marinas, Facultad de Ciencias, UNAM. México. mcart@rocketmail.com
2Laboratorio de Espectrometria de Masas, Facultad de Quimica, UNAM, México

It is well known how man has affected the survival 0METHODS

all sea turtle species because of egg poaching, incidental
capture of adults in fisheries, loss of nesting habitat, etc. We sampled one egg from each of L1 clutchés of

. .~ olivaceaand one egg from each of 14 clutcheB oforiacea
Nevertheless, researchers have not paid a lot of attentlor})\ ; - ) e

; . er extraction of lipids with hexane and saponification,
the possible effects of pollutants on sea turtle biology. .

X . : . the samples were analyzed in a gas chromatograph coupled

Until very recently, plastics were considered little more ; :

. o . . 0 a mass spectrometer. The details of this method are de-
than physical pollutants with isolated importance in certai_ . : .

. . .scribed in Juérez (1998).
areas. However, their role as chemical sources of pollution
is beginning to be understood. Phthalates and hydroquinowé
. ) . . .RESULTS

are anthropogenic molecules widely used in the plastic in- _
dustry, and are easily released in any medium. Experiments We found several chemical pollutants that came
showed that phthalates are highly toxic, with important efrom_ plastic |ngest|o_n in 42.8% of the leatherback samples
fects on the reproductive biology of organisms and have be&d in 27.3% of the ridley samples. Such molecules are note-
considered estrogenic, cancerogenic, orchidotoxic and maorthy not only because of their presence, but also because
tagenic (Giamet al., 1978; Joblinget al.,1995). Reports they were found in the egg, which means that they found
on phthalate concentrations in the Atlantic Ocean, regaifeeir way through the lipid physiology of the mother and
them as higher than those of DDT’s or PCB’s (Giiral., through vitellogenesis.
1978). The substances were divided in two categories:

For several nesting beaches in countries like Costa Rica @) Phthalates, which include Dimethyl-phthalate,
(Hirth, 1987) and Mexico (Sai al, 1994), the most com- Dibutyl-phthalate and Dioctyl-phthalate in 21.4% of the leath-
mon debris found are plastics. Carr (1986, 1987a and 198®spack samples, and Dioctyl-phthalate in 9.1% of the ridley
explained how juvenile turtles behave as passive migram;g\,mples. All thls_sgbstances are used in the manufacture of
converging in the great oceanic currents with their fooplastics, as pla$t|C|zer molecules. _
source, and unfortunately also with a large variety of debris  b) Antioxidants (AO), compounds derived from
which increase the possibility of ingestion of plastics. Thefaftoquinones such as Terbutyl-toluene and Butyl-toluene.
is a large amount of reports of adult sea turtles ingestifgiese molecules are used in industry to prevent the oxida-
plastics (Mrosovsky, 1981; Den Hartog and Van Nierogion of a polymer and polymerization of its precursors. We
1984; Barragaet al., 1992 among others), and all of themfound six antioxidants, with as much as four different kinds
conclude that plastic may have a detrimental effect in thieach specigs.
health of the animals. However, there is almost no informa-  The relative percentage of the pollutants, represented
tion on the exact effect of plastics on the turtle’s physiology the size of their chromatographic peaks (Figure 1), show

In this study, we analyzed samples of egg yolk of twproportions similar or higher than the ones for the rest of the
sea turtle species, leatherback tullerfnochelys coriacga compounds in the non-saponifiable fraction. This could in-
and olive ridley (epidochelys olivacain search of poten- dlcgte that sea t_urtles_ a(_:t as “biomagnifiers”, accumulating
tially harmful substances stored among the lipid contentstoxic molecules in their tissues.
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Figure 1. Reconstruction of chromatograms of the non-saponifiable
fraction in the yolk of two sea turtle species a) Dermochelys coriacea
and b) Lepidochelys olivacea. Observe the size of the peaks that
correspond to pollutants (AO y DBF) in comparison to the rest of
the molecules.

CONCLUSIONS

F. A. Abreu-Grobois, R. Brisefio, R. Marquez, and L. Sarti (Comps.)

lutants that can have a detrimental effect in a living organ-
ism.
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MERCURY CONCENTRATION IN SCUTE SCRAPINGS OF SEA TURTLES IN THE
GULF OF MEXICO

Stephanie M. Presti, Andre M. Landry 2, and Albert E. Sollod
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N. Grafton, MA 01519. spresti@opal.tufts.edu

2Sea Turtle and Fisheries Ecology, Texas A&M University at Galveston Galveston, TX 77551

Phlebotomy has been the only technique used in theyda$. Differences in mercury concentrations were noted
past for detecting the accumulation of mercury, a toxic envietween the different species which may be due to differ-
ronmental contaminant, in live sea turtles. This study washces in foraging ecology. Differences were also noted be-
undertaken to demonstrate whether sufficient levels of meween different size classes. In the larger turtles sampled, the
cury could be detected in the keratinized scutes of the cacancentrations of mercury in the keratin tended to increase
pace to be useful as a non-invasive test for this, and possibigh the size of the carapace. It was demonstrated that mer-
other heavy metals. Eighty-two sea turtles, caught at Sabity concentration in the keratin was up to 7,486 ppb, and
Pass on the Gulf coast of Texas and Louisiana, were sampbecaverage 36 times higher than in the blood. Scute mercury
by phlebotomy and scute scraping. The species sampledlavels were also 5.2 times higher than previously reported in
cluded seventy-six Kemp’s Ridleyegpidochelys kempi  kidney, and 2.4 times higher than in liver. It was concluded
three Loggerhead€@retta caretty, two Hawksbills Eret-  that scute scraping could be a highly sensitive, non-invasive
mochelys imbricataand one Green sea turtl€lelonia technique for monitoring mercury in live sea turtles.

MORPHOLOGIC AND CYTOCHEMICAL CHARACTERISTICS OF BLOOD CELLS FROM
THE GREEN TURTLE, CHELONIA MYDAS, IN THE HAWAIIAN ISLANDS

Thierry M. Work %, Rose E. Raskif, George H. Balazg and Scott Whittaker*
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96822, U.S.A.
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We tried to identify and characterize blood cells from
free-ranging Hawaiian green turtl&€helonia mydasn or-
der to standardize nomenclature. To do this, we examined
blood from a total of 26 green turtles from Puako on the
island of Hawaii and Kaneohe Bay on the island of Oahu.
Blood was examined using a combination of light and elec-
tron microscopy and cytochemical stains including benzi-
dine peroxidase (PER), chloroacetate esterase (CAE), alpha
naphthyl butyrate esterase (NBE), acid phosphatase (ACP),
Sudan black B (SBB), periodic acid-Schiff (PAS), and tolui-
dine blue (TB). We recognized 6 types of leukocytes includ-
ing lymphocytes, monocytes, thrombocytes, heterophils,
basophils, and small and large eosinophils. Cell morphology
of mononuclears and most granulocytes were similar to that
of other reptiles except that green turtles have both large and
small eosinophils. Our classification of green turtle blood
cells clarifies improper nomenclature reported previously and
provides a standard base of reference for future hematologic
studies in this species and allows for hematologic compari-
son of healthy and unhealthy aggregations.
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SEX RATIOS OF FORAGING SEA TURTLES IN THE PAMLICO-ALBEMARLE
ESTUARINE COMPLEX, NORTH CAROLINA, U.S.A.

Joanne Braun-McNeillt, Sheryan P Epperly?, David W. Oweng, and Rhonda W. Pattersor?

INOAA, National Marine Fisheries Service, Southeast Fisheries Science Center, Beaufort, NC 26516, U.S.A
jbraun@hatteras.bea.nmfs.gov

2Department of Biology, Texas A&M University, College Station, TX 77843, U.S.A

INTRODUCTION

The natural sex ratios of sea turtles have been of intélerlying the smoother stroma of the tesfisly in the very
est since the discovery of temperature-dependent sex def#hall green sea turtles was this distinction a problem.
mination (TSD) in sea turtles (Owens and Hendrickson,

1978). It is possible that the sex ratio within a managemeﬁESULTS AND DISCUSSION

unitis dynamic, varying among cohosudies have shown We confirmed the sex of 47 loggerheads, 6 greens (the
that adult populations are difficult to evaluate for sex ratiagex of one very small (SCL=24.8 cm) green could not be
due to various sex-determined behaviors (Wible¢lal,  getermined) and one Kemp's ridley through laparoscopic
1987).Likewise, the sex ratios of hatchling populations cagyamination of the gonadshe testosterone titers of all 32
vary depending upon the geographic location or the time fimale loggerheads were < 20 pg/ml, but 9 of the 15 male
year (.e.,incubation temperature) the eggs are laitheory,  |gggerheads had testosterone titers < 30 pgaased on

an immature stage of a sea turtle population has not devgleen sea turtle testosterone titers, the 1 male (> 20 pg/ml)
oped such behavior biases and is thus more likely to revegly 5 females (< 10 pg/ml) would have been classified cor-
the actual sex ratio for that populatiomaddition, the benthic rectly. The Kemp's ridley was a femal@lthough serum
immature life stage represents a condensation of many yegisiosterone titer has been determined to be an accurate in-
of hatchling production (Wibbekst al, 1987) Interestingly, dicator of the sex of immature sea turtles, testosterone lev-
most sex ratios of sea turtle populations described o d@ig in immature turtles vary directly with ambient tempera-
have been fairly close to 1:1, or up to a bias of about 1.%gre (Owens, 1996 ooler temperatures depress testoster-
(Owens, 1996). _ _ one titers, thus biasing results against males (towards un-

The purpose of this poster is to report on the sex ra@owns and females)We believe the cold water tempera-
results of the foraging populations in Pamlico and Corgyes at which the lap’d turtles were captured (<20°C) de-
Sounds, NC., 1995-1997These data were collected whilepressed testosterone titeks.water temperatures decreased
sampling the catches of pound nets set in these sounds. throughout the season, the testosterone levels of all turtles

captured likewise decreased (Figute®), as evidenced by
METHODS the misclassification of 9 male loggerheads.

Blood samples were drawn from the dorsocervical si-  To determine whether testosterone titers were being
nus or from the jugular vein, and were analyzed to deter-
mine testosterone titers of the individual 1995 and 1996,
one 4 cc sample of blood was drawn within 30 minutes
possession of the turtle 1997, two 4 cc samples of blood
were drawn from each turtle (N=139) - one immediately upc
possession of the turtle (sample A), the second within !
minutes of possession (sample B) - to determine affects
stress on testosterone levels and sexing resuststum an-
drogen sexing technique was used to sex the sea turtles
lowing a testosterone radioimmunoassay procedure (Wibb
et al.,1987; Owens, 1996; Valverde, 1996).

The sex ratios for both loggerhead and green sea turt Sep 240
in 1995 and 1996 (Bass$al, in pres$ were the most skewed 0 40 8 120 180
sex ratios yet published for a foraging population (Owen Serum Testosterone (pg/ml)
1996).In order to confirm serum androgen sexing technigu -
results, surgical observation of the gonad was performec{}i@ure 1. Testosterone titers of loggerhead (Caretta caretta) sea
November 1997 on 47 loggerheads, 7 greens and one Kenvpldes captured 1995-1997.
ridley via a laparoscopic entry into the peritoneum (Weiod
al., 1983).Visual differentiation of the ovary and testis wagiepressed by cold water temperatures (<20°C - temperature
based on the ovaries lumpy appearance with underlying pfitinima of previous sex ratio studies typically were 15-18°C)
mordial follicles in contrast to the seminiferous tubules un-we used the lowest testosterone level of a confirmed (lap’d)

Dec 3604

Julian Days

Temperature decreasing --------->
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Dec 360 their corresponding testosterone titers did not overlap, we
did not apply a cold water correction to green sea turtles.
o However, testosterone levels of green sea turtles also de-
o creased as water temperatures decreased (Rgurdus
we conclude that the sex determination of immature sea turtles
. caught in warm waters may be accurate, but caution should
1@ 0 ° °, be used when applying this technique to loggerhead and green
o0 ° turtles caught in cold water (<20°C).
No significant changes in testosterone titer occurred
ke s between blood samples taken immediately upon possession
of the turtle and those taken within 30 minutes (N=139,
Sep 240! ‘ ‘ ‘ ‘ ‘ P=0.16).Wibbelset al. 1985) had similar results with im-

0 20 40 60 80 100 mature loggerheads captured via trawler or pound net in

Serum Testosterone (pg/ml) Florida and Virginia, and suggested that the titers of samples

taken near the time of capture should not be influenced by
the stress associated with capture.

Pound nets are not set in abundance until the fall when
male loggerhead (6.1 pg/ml) as the threshold for determitite sounds’ fauna begin emigrating due to decreasing water
ing females (0-6.0 pg/ml) and the highest testosterone levemperatured’hus, most of the turtles were captured in water
of a confirmed (lap’d) female loggerhead (14.7 pg/ml) as 20°C.We plan to increase the number of sea turtles cap-
the threshold for determining males (14.8 pg/ml and highetyured and lap’d when waters are > 20°C to determine if a
We determined that 21 of 25 lap’d loggerheads that couldmale bias holds true.
not be categorized based on testosterone titer were female
and that 4 of the 25 were malwe applied these ratios to LITERATURE CITED
all uncategorized loggerheads caught in cold water during

1997, r_esulting in a total oz 69% femaleor Ioggerheads Bass, AL., S.P.Epperly, JBraun, DW. Owens, and R\,
caught in warm water (>20°C) (n=26), we appl_led_the test- Patterson(In press).Natal origin and sex ratios of
osterone thresholds of Owens (19%8)e results indicated foraging sea turtles in the Pamlico-Albemarle Estuarine

.69% were female (with only one unknoway eliminat- Complex. Proceedings of the 17th Annual Sea Turtle
ing loggerheads captured when water temperatures were Symposium

<20°C, we saw similar sex ratiosfor 1995 and 1996, a%’wens D.W. 1996. Hormones in the life history of sea
across all 3 years (_Table D). turtles.Pages 315-34ih P.L. Lutz and JA. Musick,
Since we confirmed the sex of only 6 green turtles and eds.The Biology of Sea TurtleSRC Press, New York
N.Y.
Owens, DW. and JR.Hendrickson1978.Endocrine studies
and sex ratios of the green sea tu@belonia mydas

————
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Figure 2. Testosterone titers of green (Chelonia mydas) sea turtles
captured 1995-1997.

Table 1. Predicted sex of loggerhead and green turtles* foraging in
the Pamlico-Albemarle Estuarine Complex, North Carolina.

Species Fla. Mar. Res Publ 33 12-14.
Year/Sex Loggerhead Green Wibbels, T, D. W. Owens, Y A. Morris, and M.S.Amoss.
1987. Sexing techniques and sex ratios for immature
1995 N 18 8 loggerhead sea turtles captured along the Atlantic coast
%Female 61.1 875 of the U.S.U. S.Dep.CommerNOAA Technical Report
%Male 222 125 NMFS-53.65-74.
%Unknown 16.7 0.0 Valverde, R.A. 1996. Corticosteroid dynamics in a free-
1996 N 18 0 ranging population of olive ridley sea turtles
%Female 83.3 - (Lepidochelys olivace&schscholtz, 1829) at Playa
%Male 16.7 - Nancite, Costa Rica as a function of their reproductive
%eUnknown 00 . behavior.Ph D. Thesis Texas A & M University,
1997 N 26 4 College Station.
%Female 69.2 50.0 Wood, JR., F.E. Wood, K.H. Critchley, D.E. Wildt, and
%Male 26.9 250 M. Bush.1983. Laparoscopy of the green sea turtle,
%6Unknown 38 250 Chelonia mydasBr. J. Herpetology6:323-327.
1995-1997 N 62 12
%Female 71.0 75.0
%Male 22.6 16.7
%Unknown 6.5 8.3

* Sea turtles captured in water temperatures > 20°C
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PRIMARY EVIDENCE OF SPERM STORAGE IN THE OVARIES OF THE OLIVE RIDLEY
MARINE TURTLE (LEPIDOCHELYS OLIVACEA)

Anny Chaves, Margarita Arana?, and Leslie du Toit
!Douglas Robinson Marine Turtle Research Center. Ostional, Costa Rica.
2Biology Dpt., Universidad Peruana Cayetano Heredia. Lima, Peru. turtles@gema.com

The possibility that marine turtles are able to storghe transport of the spermatazoids to the ovary.
sperm and later fertilize the eggs, has been proposed by vari- The presence of spermatazoids in the oviduct might be
ous authors (Ehrhart, 1982, Owens, 1980). However, it hgfe first evidence to support the hypothesis of sperm storage
not been possible find a storage structure in the female (Faxd retarded
1977) although there have been observations of sperm in  The poster will present SEM photos of the
the oviduct (Owens, 1980, Solomon and Baird, 1979, Chavgsermatazoids in the ovary and the ultra structure of the ovary
and Jaen,1986). Neither has it been possible to clarify thad oviduct.
temporal_ relationship k_)etw_een the moment of fertiliz_ation This project was financed by the Japanese International
to ovulation and the migration of the ovules to the oviducgooperation (JICA) and the Douglas Robinson Marine Turtle
Samples of the ovary and oviduct were taken from Research Center.
recently deceased turtle found on the beach after an arribada.
The samples were fixed in formalin (10%) and, 24 houBIBLIOGRAPHY:

later, were processed and ready for the scanning elec”c?lqaves A. 1986Viabilidad de los huevos de la tortuga

microscope (SEM). marina Lepidochelys olivacea (Eschscholtz) en Playa
The oviducts contained 107 fully developed eggs (with : : . .
y P 9gs ( Ostional, Guanacaste, Costa Riésscuela de Biologia.

shells) ready to be deposited (50 and 57 eggs in each ovi- Universidad de Costa Rica. Tesis de Licenciatura.

duct). Also observed in the ovaries were developing ovul . .
which were between 15 and 20 mm in diameter, recent chﬁrhart, LM 1982. A R_ewew of Sea Turtle Re_product|on.
In: K. Bjorndal,ed.Biology and Conservation of Sea

15 mm in diameter and numerous "corpus albicans". Turtles Smithsonian Institution P Washinaton D.C
Once analysed under the SEM, the ovary showed a p;r23538 mithsonian Institution Fress. ¥vashington ..

multi-folded wall covered with different sized folicules. . .
Attached to the walls were eggs of various sizes, many l(:)?X’ H. 1977' The Urogenltal_ _System of Reptlle_sGans,
ed. Biology of the Reptiliayol. 6. Academic Press,

which were in a state of calcification.
London. pp 1-157.

Observed at this point of the ovary were a number . . .
spermatozoids of Whica the y %Wens, D. 1980. The Comparative Reproductive Physiology
of Sea Turtles. Amer. Zool. 20: 549-523.

flagella, head and neck could be clearly identified. . .
R - lomon, S. and T. Baird, 1978spects of the Biology of
The early calcification of th dicates that by°
© early raicfication 07 e eggs indicates tha § Chelonia mydasOceanogr. Mar. Biol. Ann. Rev. 17:

necessity they should be fertilized before their migration to 347-361
the oviduct. The samples of oviduct wall show it to be com- R
pletely ciliated, which indicates the function of facilitating

COMPARISON OF TECHNIQUES USED TO SEX LEATHERBACK HATCHLINGS

Leticia GaAmeZ, Cristina Ordofiezt, and Miriam Benabib?
! Programa de Tortugas Marinas, Facultad de Ciencias, UNAM, MéxiEo02510. Ism@hp.fciencias.unam.mx
2 Instituto de Ecologia, UNAMApdo. Postal 70-275, México [F. 04510

INTRODUCTION

Identifying the sex of hatchlings and juveniles is ambservation in the microscope; bissue clearingit con-
important limiting factor in the studies of sex determinatiosists in rendering the gonad transparent with a solution of
of sea turtlesBecause secondary sexual characters are rglycerin and formalin, for its observation in the stereoscopic
yet developed, sex has to be identified by anatomical amicroscopeThere are several criteria for the identification
histological studies of the gonad&asically, there are two of sex with this technique.
techniques most widely used to sex hatchlings that depend The clearing technique has several advantages over the
on the processing of the gonads: histological technique, mainly that it is faster and cheaper.

a) Histology involves embedding the tissue either irHowever, questions have been raised repeatedly about the
paraffin or in epon to obtain sections of the gonads for theigalidity of the results obtained with the clearing technique.
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Problems seem to arise in particular when working with treex the gonads were those proposed by Yntema and
leatherback turtlefermochelys coriac§awhose hatchlings Mrosovsky (1980)The characteristics used to sex the cleared
seem to have very undifferentiated gonddise to the di- gonads were those described by Benabib (1984), Van der
versity of sexing criteria, it is important to compare the hiddeidenet al. (L985), and Brisefio (peiomm.).Three types
tological and the clearing techniques in gonads of the saiwfegonads were distinguished among the histological sec-
individuals, to define which technique would be advisablgons: immature ovary, immature testis, and ovote$tie
to sex gonads of hatchlings of the leatherback turtle. characteristics used to identify each were the following:
Immature ovary. - The external surface of the gonad (ger-
OBJECTIVE minal epithelium or cortex) is markedly thickeng&tie ger-

To evaluate the equivalency of the histological and tI,?inal cells, if any, are located in the superficial epithelium.

clearing techniques for the identification of sex of leathe he medulla starts 1o look fragmer_ne(_j to form _med_ullar
back hatchlings. cords, and the blood vessels are distributed mainly in the

central region of the gonatihe epithelium is separated from
STUDY AREA the medulla_ by a tur_1ica aIbuginémr_nature testis. - The
germinal epithelium is formed by a single row of cells, there-
Field work was done in Playon de Mexiquillo,fore being thinner than in the ovaily.has been reported
Municipio de Aquila, in the state of Michoacan, Méxitto. that the testis presents medullar cords that appear continu-
is found in the central part of the coast of Michoacan, 80 kgus with the external epithelium of the gonad, and that a
NW of Ciudad Lazaro Cardendde beach is approximately few germinal cells may be observed in those cords, but most
18 km long, running from the rocky shore named “La Puntagerminal cells are in the superficial epithelittiowever, in
up the creek “La Manzanilld.The study area included ap- our samples we observed these characteristics only in one
proximately 6.6 km, from the SE end of the beach (La Punta),otestis; in most gonads classified as male, we found a dense
up the estero named “La Majahua”, to the NVbase camp medulla and a simple epithelium surrounding e blood

was located in the site known as “El Farito”. vessels were located mainly in the periphery of the gonad.
Ovotestis - Presents characteristics of both sexes in differ-
METHODS ent combinations.

During the nesting season of the leatherback turtle ~ The criteria of Benabib (1984) used to sex the cleared
(October to February) of the years 1992-1993, nests wélenads weremmature ovary. - The gonad is completely
collected in the beach as part of a permanent conservatfBi’sparent, with no evident internal structuhesnature
program, and kept in a protected corral at “el Fatitsfter testis - The gonad has tubular internal s_tructures, that may
55 to 60 days of incubation, once emerged from the nedpe colored (red or brown), or n@votestis - The gonad
79 hatchlings were collected at random from 31 differem@s a combination of characteristics of the female and the
nestsTwenty six of those hatchlings were sacrificed by dehale gonads, with completely transparent areas, areas with
capitation, and dissected immediately to take out the giPular structures, and/or with areas were the tubular struc-
nads attached to the kidney@ne gonad of each hatchling tures are very loosely and incompletely distributed.
was put in Karnovsky’s fixative, and later embedded in epon ~ The criteria of Van der Heidest al. (1985) to sex the
in the laboratoryTransversal histological sections of 1 to Xléared gonads were the followin@vary. - The lateral
microns were obtained of the anterior and median part 8lges of the gonad are serrated, the central part of the gonad
the gonad, and stained with Toluidine blug%. The other is less opaque than the borders, and no internal structures
gonad was fixed in 10% formalin in phosphate buffer 1 M€ evident.Tes_tis - The surface of the gonad is smooth,
and cleared with glycerin according to the technique d&nd presents different patterns of granulation.
scribed by Van der Heidest al. (L985), using a 5% glyc- The third set of criteria (Brisefio, pecomm.) used to
erin solution in 4% formalin in phosphate buffer 1 The ~ Sex the cleared gonads included the followiDgary. - The
remaining 53 hatchlings were sacrificed with an injection ¢gionad presents numerous foldings in its edges, and the cen-
0.1 ml sodium pentobarbital (Anestesal) in the spinal coral area is less opaque than the rest of the gdreais -

These hatchlings were then fixed in 10% formalin in phog-ne €dge of the gonad is smooth. _

phate buffer 1 niThe animals were dissected in the labora- 1 he morphological characteristics used by Rimbtot
tory: one gonad was embedded in paraffin, and 6-7 microls (1985) to sex the gonads we@vary. - The gonad is
sections obtained, which were stained either with hematolatively long and thin, and its edge is smodtestis. -
lin-eosine, or with Pas+; the other gonad was cleared wi e gonad is relatively thick, the surface is irregular, with
glycerin.The cleared gonads were observed using a sterdgnsversal grooves.

scopic dissection microscope, and the sectioned gonads were
observed with a light transmission microscope. RESULTS

The histological characteristics taken into account to  |n the histologically processed gonads, we obtained a

Table 1. Sexing results obtained Species Immature testis Immature ovaries Ovotestis Tdtal
D. coriacea 20 42 7 69
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Table 2. Sexing results obtained with the different criteria using the glycerin clearing technique

Criteria Immature testis Immature ovaries Ovotestis Ambiguoug Tatal
Benabib 12 57 6 0 75
Brisefio 10 14 2 0 26
Van der Heideret al 6 15 0 54 75
Rimblotet al 2 10 0 37 49

sex ratio of 5:6, thus, having a bias toward the production of

more femalesWe observed a high proportion of ovotestisovary immature testis. and ovotestis
9.86%; Table 1)Each criteria used to sex the glycerin - : ' : .
( 0 ) gy Until now, it had not been described the high amount

cleared gonads, rendered different sex ratios (Tabkll2). larizati inth ds at this st £ dif
of these criteria tended to underestimate the number of m Fevaf_cij_ arl_lz_z; lon preslenbln et_gona Stﬁ t'ls N zige ot dif-
gonads as compared to the histological technige.only erentiation.the general observation was that Immature ova-

criteria that detected ovotestis were those of Benabib (196#@5 have a central vascularization, and that blood vessels in

and BrisefioThe criteria reported by Van der Heideral. mature testes tend to be in the periphBrabably, this
(1985), and Rimbloét al. (1985), were not reliable in the vascularization corresponds to the internal tubular structures,

sense that a large proportion of gonads from the sample co'ﬂl@rrfrrﬁted as chahr_a(;]te:jr_lstlc of the gl){((r:lerln_fle_ared ;[jetsr;[es.
not be sexed because they did not present the combinatjon h ere Wﬁs abtlg' (ljscrehpancy n ?hcrl elrla, an | ere(;l
of characters that supposedly describes each sex, and th & (he resuls obtained, when sexing the glycerin cleare
fore, were classified as ambiguous. gonads.Therefore, we suggest to keep using histology to

The sex of the gonads identified with histological Se(i'glentify the sex of recently hatched leatherback turtles, at
tions, was compared, one by one, with the sex obtained

S?St until more accurate criteria for the identification of sex
those specimens using the different criteria used to sex e

cleared gonadsn the best case, only 66.6% of the sex of
the gonads in a sub-sample of 21 gonads sexedBysRfio, LITERATURE CITED

coincided with their sex identified with histology (Table 3)Benabib, M. 1984Efecto de la temperatura de incubacion,
However, the criteria used by Rrisefio could not be re- la posicién del nido y la fecha de anidacion en la
produced by us to give us the same sex in each gbisad. determinacion del sexo de Dermochelys coriateais
ing a sample of 70 gonads, the best approximation to the de Maestria (Biologiafracultad de Ciencias, UNAM.
results obtained with histology, was a 40% coincidence with 60 pp.

leared gonads are described.

the criteria used by Benabib (1984). Rimblot, F, J. Fretey, N.Mrosovsky, JLescure, and C.
Pieau.1985.Sexual differentiation as a function of the
DISCUSSION incubation temperature of eggs in the sea-turtle

Dermochelys coriaceaAmphibia-Reptilies:83-82.

der Heiden, AM., R. Brisefio-Duefias, and IRios-
Olmedal1985.A simplified method for determining sex
in hatchling sea turtle€opeial985779-782.
ntema, C.L. and N. Mrosovsky. 1980. Sexual
differentiation in hatchling loggerhead3getta carettq

incubated at different controlled temperatures.
Herpetologica36:33-36.

The histological sections of the gonads showed th\?
characteristics of the epithelium commonly used to distin-2"
guish each sex.é. a pseudostratified, thick epithelium in
females, and a simple, thin epithelium in malewever,
we could not identify seminiferous tubules as reported m
males of other species, and only in a few cases, differences
in the structure of the medulla of each sex could be detected.
Therefore, the identification of the sex of the gonads pro-
cessed histologically was based mainly on the epitheltum.
is still a problem the interpretation of the characteristics ob-
served in gonads classified as ovotestis, mainly because of
the little differentiation shown by gonads of recently hatched
leatherback turtlesTherefore, we use the terms immature

Table 3. Comparison of the results obtained when sexing with
histology versus the different criteria used for sexing cleared gonads

Compared criteria # of gonads whose sex coincide # of gonads whose sex do not
coincide

Histology vs. Benabib 28 42
Histology vs. Van der Heiden et al. 10 60
Histology vs. Rimblot et al. 1 38
Histology vs. Brisefio 14 7

Van der Heiden et al. vs. Brisefio 8 13
Benabib vs. Van der Heiden et al. 14 56
Benabib vs. Rimblot et al. 10 39
Benabib vs. Brisefio 8 13
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CORNEAL STRUCTURES AND DENTIGENOUS LAMINA IN THE MOUTH OF THE
MARINE TURTLE CARETTA CARETTA (LINNAEUS,1758)

C. Mendoz&, Ma. Abaurrea?, and L. Gallegd
1Zoology Laboratory, Department of Animal Biology, The Balearic Island University, 07071 Palma de Mallorca, Spain
2Department of Cellular Biology, Granada University, 18071- Granada, SfimlgcO@ps.uib.es

From the dissections of various example€afetta be attributed to the function of the dentigenous lamina, a
carettafrozen post-mortum, we describe the arrangemefihe epithelial tissue with non-mineralized teeth, located
of the corneal cover which forms the beak of the turtle arigbtween the corneal structure and the mandibular bones.
covers the bones of both mandibles. The differences in thick-  The dentigenous lamina is described from data obtained
ness in the distinct regions of the mouth permit the animlay scanning microscopy studies, and its evolutionary state
to grind-up very hard foods, such as the shells of notahly discussed. The aforementioned structure is considered
sized mollusks. primitive, as bones such as the vomer and the palate still

Although the corneal cover does wear with use, it maimaaintain the capacity to bear teeth, a trait that occugs in
tains a size proportional to that of the animal; the older tlrarettds ancestors as well as some of the current day
individual, the greater size the cover. This indicates that tiphidea
rate of cover growth is superior to the rate of wear, and can

COMPOSICION QUIMICA DEL HUEVO DE LA TORTUGA LORA ( LEPIDOCHELYS
OLIVACEA)

Randall Mora?, Carlos Herrera?, and Anny Chave$

!Escuela de Tecnologia de Alimentos , Costa Rica

’Escuela de Quimica. UCR, Costa Rica

SPrograma Tortugas Marinas. UCR Actualmente: Centro para la Investigacion de las Tortugas Marinas Douglas Robinson;
Ostional Guanacastle, San Pablo Heredia, Costa tRitles@gema.com

Con el objeto de conocer la composicion quimica d& que son mas susceptibles al ataque microbiano. La cascara
huevo de la tortuga Lora, se tomé una muestra de 50 huede$ huevo de tortuga tiene un alto contenido de proteinas
de playa Ostional, Guanacaste, Costa Rica. Se realizo g le confieren flexibilidad. La parte comestible del huevo
separacion de las cascaras, claras y yemas, tomando las m@&sasrtuga contiene aproximadamente la mitad los lipidos y
individuales de cada uno de dichos componentes. Bteinas del huevo de gallina y el mismo porcentaje de
realizaron determinaciones de humedad, proteinas, lipidoarbohidratos, ademas contiene 2.3 veces menos colesterol
cenizas y carbohidratos a cada uno de los componentesyute la parte comestible del huevo de gallina. Los huevos de
la grasa extraida de la yema se le determind el contenidaeleuga lora contienen acidos grasos esenciales. Ademas tiene
colesterol y se le realizo un perfil lipidico mediantdos 4cidos C25:5y C22:5 y algunos con nimero de carbono
cromatografia de gases. Los huevos de la tortuga lora tiem@par, que son caracteristicos de las grasas de origen marino.
un peso promedio de 27.9 g. Estan constituidos por un 57.#¥esentaron un indice de aterogenicidad mas alto que los
de yema, un 38.4% de clara y un 4.14% de cascara. Ediagvos de gallina, pero similar al de la carne de res y menor
presentan un contenido de humedad mas alto de kgse el de los quesos.
correspondientes componentes en el huevo de gallina, por

PORCENTUAL COUNTS OF BLOOD CELLS IN LEATHERBACK HATCHLINGS

Ofelia Margarita Silva Pefid, Adriana Laura Sarti Martinez !, and Concepcion Rugerio Vargas
!l aboratorio de Torgtugas Marinas, Fac. de Ciencias, UNAM., México
2Depto. de Biologia Celular y Tisular, Fac. de Medicina UNAM, México. Ism@hp.fciencias.unam.mx

Blood samples taken from hatchlings incubated ired and white cells were done using blood smears which
hatchery (n= 14) and poliestirene boxes (n=15), were ansere stained with Wright's stain. Five stages described of
lyzed. The technique used was cardiac puncture using EDTi#e Erythropoiesis process were observed, these were higher
sodium as anticoagulant. Percentages of different typesiofhatchlings from hatchery. It is important the presence of
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mitotic figures in circulating blood. Different types of
Leucocytes were not founded in all the observed smears.
Eosinophils, Basophils, Lynphocytes, Monocytes and
Azupholis were higher in hatchlings coming from hatchery,
on the other hand, Thrombocytes were more numerous in
hatchlings incubated in boxes.

ESTIMATING AGE IN HAWAIIAN GREEN SEA TURTLES BY SKELETOCHRONOLOGY

George R Zug! and George H Balazg

! Department of Vertebrate Zoology, National Museum of Natural History, Smithsonian Institution, Washington, DC,
20560, U.S.Azug.george@nmnh.si.edu

2National Marine Fisheries Service, Southwest Fisheries Science Center, Honolulu Laboratory, 2570 Haie|Sl,
HI, 96822-2396, U.S.A

Green sea turtle§helonia mydasn Hawaiian coastal With increasing age and siZehis link of age and size is a
waters range from 3&m SCL juveniles to 106 cm SCL adultsphysiological and evolutionary component of the growth
(Balazset al.,1987).An earlier skeletochronological analy- pattern of every animaWhy is there such a difference be-
sis (Zug and Balazs, 1985) of a small sample suggested tivggen these and the 1985 estimates? The 1985 estimates
in Hawaii, large juveniles to adults might be as old as 43-8terive from an average growth width protocol that was noted
yearsA larger sample salvaged since 1991 to examine tkeen to provide overestimates in large turtles with large re-
effects and onset of fibropapillomas also permits us to userption cores in the humerus.
skeletochronology to estimate the ages of these turtles.

Skeletochronology is based on the reptilian aspect of skel- 100
etal growth by appositional deposition of new bone on old. 90 *
This periosteal growth is cyclic, producing discrete bony-d' 804 .,
layers in response to environmental and/or physiologicé}g 2
cycles.The number of layers serves as an age index, andwe 70— . oo P
assume that each layer represents one year of grosth, i 60— -.f N
the number of layers equals the estimated age of the turtle% 50 . . . :.
years. o N %
For skeletochronological analysis, we use 0.6-0.8 mnt! 40— @ “ ey
cross-sections of the humerus from the middle of the shaf 30— <h
Although analogous to dendrochronology in determining thes- °
number of years of growth, bone is a dynamic tisRee. & 20
sorption and remodeling in the core of the humerus destr0§/% 104
the earlier periosteal growth layers, and a protocol must be ¢
developed to estimate the number of lost lay&fs use the 0 , I I I I I I |
correction-factor protocol (Parham and Zug, 1998) which 0 5 10 15 20 25 30 35 40

estimates the number of lost layers by determining the aver-
age growth vector of increasing humerus diameter in the

youngest/smallest turtle in the samflbis vector via a re- Figure 1. The association of age estimates and size in the Hawaiian

gression equation provides an estimate of the_ lost/ resort& n sea turtle sample. The 29 cm turtle was captured in the pelagic
layers.The total number of layers (also the estimated age mavitat in a commercial highseas driftnet fishery.

years) is the sum of the number of estimated lost layers and

the number of remaining periosteal layers. Linear regression of the age estimates yields a positive
Age estimates range from 4.8 to 34.6 yr (Figlye and strong association of age (X) and size (Y) [Y = 22.8 +

The smallest turtle in the sample has the lowest age estim&t8l X, F = 0.90].Because of the strong linearity of these

and the two largest individuals the oldest estim#&esthe  data, exponential growth models do not fit these d&ta.

age estimates strictly the function of size and the mechanw®ining the data for local growth trends with a smoothing

of the age-estimation protocol? Because the correction-fdgnction,e.g., LOWESS, suggests different growth rates at

tor protocol and, for that matter, any other technique rely dfifferent life stages, as in an Australian populatiorCof

the observed (remaining) growth layer and resorption-corgydas(Limpus and Chaloupka 1997).

diameters, a component of the estimates is likely always pro- ~ Skeletochronology yields age estimates, not actual

tocol-linked, because the diameter of the humerus enlarg@ges, of sea turtles, because resorption destroys the earlier

Estimated Total Number of Layers or Years
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layers.Another limitation of the skeletochronological data
is that age estimates are not equally extractable from the
different age classeSkeletochronology relies on a pattern
of distinct layering within the bony elemen&uich patterns

are most evident in the smaller turtle, and their occurrence
becomes less frequent in the larger individuatge can be
estimated for 89% of the 30-69 cm SCL turtles, 72% for 70-
79 cm, 18% for 80-89 cm, and 29% for >89 cm turtes.
other aspect of bone layering in Hawai@nmydasis the
predominance of “annuli” to “lines of arrested growith.
This observation suggests continuous growth in most indi-
viduals in this population, although retaining a cycle of rapid
versus slow growth, and thus producing layers and permit-

ting skeletochronological analysis.
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TRACKING OF THE TAGS (T AND J) APPLIED ON KEMP'S RIDLEY IN RANCHO
NUEVO, TAMAULIPAS

Refugio G. Castro M., Alma S. Leo P., Enriqgue Conde G, and Rolando Orta N.
Centro Regional de Investigaciones Pesqueras Tampico-Tamps, Calle Altamira S/N, Col. Isleta Perez, Apdo. Postal: 197
Tampico, Tamps., México. criptam@tamnet.com.mx

The Kemp's ridley is considered to be the most endan- We present the tracking of those turtles tagged in the
gered of sea turtles and an endemic species to the Gulfetghties with the T and J series, in respect of the last four
Mexico (Marquez, 1994), since its only zone of reproduseasons (1994-1997), checking for the increment in cara-
tion in the world is exclusive to the beach of Rancho Nuevpgace length, preference in the incidence zones, number of
Tamaulipas. A way of keeping track of each of the nestirtgnes it was recorded each season and finally if it was re-
turtles is through the recording of the tagging and recaptuagged with another series
ing that was begun in 1966. The data gathered through the
recording of traditional steel tags, used to this day by Instituto
Nacional de la Pesca and satellite tracking (Richard Byles)
with the help of the U.S. Fish and Wildlife Service, indicate
that the zones between their nesting and reproduction areas
are shallow waters (Marquez, 1996). The field work is as
follows: beach patrols (recorridos"), three or more times a
day depending on the weather conditions appropriate for a
possible "arribada” (arrival), tagging specimens, collecting,
moving and transplanting the egg clutches to a protective
corral, and the releasing of hatchlings.

EMERGENCE PERIOD OF TRANSPLANTED NESTINGS AND THE EFFECT OF AIR
AND SAND SURFACE TEMPERATURE ON THE HATCHLINGS OF THE TURTLE
LEPIDOCHELYS KEMPI IN RANCHO NUEVO TAMAULIPAS, MEXICO

A.L Cruz Flores?, R. Sanchez Trejé, R. Marquez-Millan®, and R. Castro Melendez

ICRIP- Tampico Tamaulipas, C.P. 89090, México

2L ab. Ecologia Costera y Pesquerias, UAM-X, A.P. 23182, C.P. 04960, México, D.F., México
SCRIP- Manzanillo, A.P. 591, Colima, C.P. 28200, México. rtrejo@cueyatl.uam.mx

The are several studies which deal with the hatchlirgs.5 °C to 31.5 °C and the surface ranged from 29.2 °C to
emergence period at natural and artificial nest of several turig 5 °C. The maximum emergence was detected from the 41
species. Nevertheless, no precise data on the importanceoofhe 43rd day of incubation and at the 46th day. Air and
air and sand surface temperature or their effect on the emgsind surface temperatures were highly correlated and both
gence period of Lepidochelis kempi have been reported. Thifluenced hatchling emergence, this was inhibited when tem-
species has its main anidation site on the shores of Rangl@ature increased 1-2 °C above 26.0 °C. Thus we conclude
Nuevo Tamaulipas, Mexico. In the present study the preemgiat preemergence and emergence are regulated by air tem-
gence period (when the nest mouth collapses) and emergepégature in trasplanted nestlings which is the governing fac-
(when more than ten hatchlings appear at the nest mouth)i@sf the emergence period and the hours of hatchling emer-
well as the on set and gradual decrease of this phenomegence for this species.
were registred, so as to determine the association between
temperature records obtained at two-hour intervals. The re-
lation between these factors and hatchling emergence was
determined through statistical analysis. Preemergence period
was observed since the 40th day of incubation when the av-
erage air temperature was 27.1 °C and sand surface tempera-
ture was 35.4 °C; hatchling emergence occurred mainly from
1:30 to 6:30 hours when the air temperature ranged from
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CONSERVACION DE LAS TORTUGAS MARINAS EN EL SALVADOR SINOPSIS Y
PERSPECTIVAS.

Celina Duefias, Mauricio VasqueZz, and Carlos Hasbur

IDireccion General de Recursos Naturales Renovables, Servicio de Parques Nacionales y Vida Silvestre Calle y Cantén El
Matazano, Soyapango, El Salvadigrnr@es.com.sv

2 University of Hull, United Kinddon U.K.

INTRODUCCION

En El Salvador se encuentran y anidan cuatro especiggpidochelys olivaceadesconociendo por completo su
de Tortugas Marinas; “golfinaLépidochelys olivacea) metodologia de trabajo.

“prieta” (Chelonia agassizj “baule” (Dermochelys Durante 1986, la Direccién de Patrimonio Natural
coreacedy la tortuga “carey” Eretmochelys imbricaja  (Ministerio de Educacion), trabaj6é en playa San Diego,
El recurso tortuga marina ha constituidancorporando el componente de educacion ambiental.
tradicionalmente una fuente de generacién de ingresos para El periodo 1989-1996 La asociacion ambientalista

la comunidad de tortugueros e intermediarios que comercidMAR, combinadamente con PANAVIS y comunidades
sus productos y subproductos. desarrollaron toda una metodologia de trabajo, con la

Actualmente a nivel nacional todas las especies #worporacion de la comunidad en el proceso de conservacion
encuentran en peligro de extincion, debido principalmentele las tortugas marinas en Barra de Santiago, logrando
la captura incidental de adultos y subadultos reproductoresorporar 41,291 neonatos depidochelys olivacea
por efecto de las diferentes artes de pesca, sobreexplotacion Durante estos ocho afios se involucroé a las comunidades
de huevos vy utilizacién de algunos subproductos, comoesi el manejo comunitario a traves de canje de huevos fres-
caso de artesanias de concha de carey. cos por enseres y articulos de primera necesidad (1989-

Es urgente establecer y desarrollar una estrategia I293); veda parcial de playa, en esta se prohibia la extraccion
conservacion de tortugas marinas, que sea congruente cotidéiuevos durante tres dias a la semana (1994-1995) y entrega
necesidades de recuperacion del recurso y la satisfacciorvdiintaria de dos docenas huevos por cada nidada encontrada
las necesidades socioeconémicas de las comunidadeq1896-1997). La obtencion de huevos fue mas eficiente con
usuarias que se benefician de los mismos. esta ultima metodologia.

Para que los esfuerzos de conservacion sean efectivos oy , B

. . .. L Tabla 1. Instituciones involucradas en la Conservacion de Tortugas

y sostenibles se dek_)era promover la pgirtlupac_l(_)n integragdd.. < en £/ Salvador (1974-1996)
de los sectores politicos, ONG’s, usuarios, planificadores del
desarrollo turistico, Camara de la Industria PesqueraA§o  INSTTUCION SO OPLAYA  #CRIAS  ESPECIE METODOLOGIA

I I i 1974-78 Servicio El Tamarindo 1420 /afio L. olivacea 100% luz solar
acuacultura, otras instiruciones gubernamentales. pene Faamarnde e
Pesqueros Isla San Sebastian
MAG Playa Hermosa
ANTECEDENTES San Diego

Barra de Santiago

Los esfuerzos de conservacion de tortugas marinas ef ..

B X . X X PANAVIS El lcacal 193,000 L. olivacea Se desconoce
El Salvador habian sido aislados, realizados por diferentes  mac i san sebastan C. agassizi
. . . . , . arra de Santiago
instituciones sin responder a metodologias estandarizadas y Garita Palmera
en la mayoria de los casos sin el debido seguimientQgyg  precasnde  sanbiego e se incorporala
integracion institucional. Patrimonio educacion
Cultural ambiental

En la tabla 1, se puede apreciar la cronologia de (e
proyectos realizados y los resultados obtenidos antes de 19346 Asociacion  Baradesantiago 41201 L olivacea
Entre 1974-1978 el Servicio de Recursos Pesqueros "
(Ministerio de Agricultura y Ganaderia) liber6 1420 crias dgoo  RegionIMAG  Cangrejera 8000 Lolvacea  sedesconoce

la especid_epidochelys olivaceaempleando corrales de Comunidad  Bola de Monte Lolvacea  Amediasombra
. ., . . . . .z Bola de Monte 6,500 C. agassizi
incubacion bajo un sistema abierto de total radiacion solar. E. imbricta

_En el peri_odo _1979-1986_ gl S_ervicio de_ Parques ~ {nGYson  playaPuntla 7104 Lolvacea — Amediasombra
Nacionales y Vida Silvestre (Ministerio de Agricultura y

, , Fuerza Naval playa San Diego, 9,500 L. olivaceae A media sombra
Ganaderia) centro sus esfuerzos en las playas El Icacal e playa Cangrejera C.agassl  Asol ota
Isla San Sebastian (en el oriente del pais) y Barra de Santiago goifo geﬁmn;eca '

aya El Flor

y Garita Palmera en la zona occidental de El Salvador,
Iogrgndo Ilberar_193,000 crias y_trabajan_d_o con las eSPEQRRTERIALES Y METODOS
Lepidochelys olivacea y Chelonia agassizi

En 1990, la region Il del Ministerio de Agricultura 'y En noviembre de 1997, el Servicio de Parques
Ganaderia,en Playa Cangrejera, libero 8,000 crias ddlacionales y Vida Silvestre, emiti6 la Veda al
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aprovechamiento de huevos, manejo de neonatos y producimsservacion se debera elaborar e implementar una Estrategia
derivados de las tortugas marinas en El Salvador. Una budecional de conservacion de las tortugas marinas.
parte de los fundamentos de esta veda los dio la experiencia En la elaboracion y aplicacion de esta Estrategia se
que se obtuvo en afios anteriores, especialmente en la Beafera involucrar a los diferentes sectores estatales, ONG’s
de Santiago, por parte de la Asociacion ambientalista AMARe desarrollo y ambientalistas, lideres religiosos, comunales
La base legal que da la pauta para la emision de egtasuarios.
Veda fue la Ley para la Conservacion de Vida SilveSs& En la Estrategia se considerarian aspectos como: la
Veda regula el comercio de huevos de las especipoteccion del habitat, manejo, control de explotacion,
Lepidochelys olivacea, Chelonia agassizi y Eretmochelysvestigacion, participacion comunitaria, educacion
imbricata; ademas regula el establecimiento y manejo dembiental, procedimientos de pesca que disminuyan el
corrales de incubacion, manejo de neonatos y prohibeimlpacto sobre los adultos, determinacion de los sitios de
comercio y consumo de huevosermochelys coriaceg  mayor anidacion, fortalecimiento legal, técnico y financiero
el comercio de productos de carey y subproductos de las instituciones y de las areas naturales que incluyen
cualquier tipo. ecosistemas costeros.
La base técnica del sistema de aprovechamiento emitido
en Octubre de 1997 fue la metodologia empleada en los aRBROTECCION DEL HABITAT

gntetrlorei, %ero lprmtil]?alrlne[]te (Ija gc;:enerada en I(Bjar\r;:l de La conservacion del habitat conlleva una variedad de
antiagoL.a base legal lue 1a Ley de L.onservacion de Viog, ., 5. y técnicas de manejo desde la creacion o

Silvestre, _em|t|enq05e una Resolucion que regula el CoNSUAhsolidacion de areas costero marinas protegidas bajo
y comercializacion de los huevos de Tortugas y adem§§

. . erentes categorias de manejo, esfuerzos a limitar el acceso
prohibe el comercio de otros productos y subproductos

) €actividades en areas claves como sitios de anidacion
las mismas.
En 1997 por primera vez se logra realizar un esfuer

especificos o proteccion a congregaciones de aguas, tratando
integral entre PANAVIS/ ONGS/ comunidades, logrando

simular las condiciones naturales lo mas preciso posible.
establecer 10 campamentos a lo largo de toda la co ia

Se debera dar prioridad a la determinacion de los sitios
. ; mayor anidacion de tortugas, determinacion de playas
salvadorefaCon este esfuerzo se liberaron 25,296 crias y 9 pay
las especiestepidochelys olivacea; Chelonia agassizi;

nde se presenten anidaciones dispersas, determinacion de
. S 'areas de interanidacion y de rutas migratorias y areas de
Dermochelys coriacea y Eretmochelys imbricata
Para poder aplicar la Resolucion de Veda, se realizaron

concentracion y forrajeo.
visit_as periodicas a Ia§ d@ferentes com,ljnidades_pamANEJo
explicarles el proceso técnico y legal, asi como brindar
capacitaciones al personal encargado de los corrales de Elaprovechamiento de los huevos actualmente se regula
incubacion, se emitieron licencias a los tortugueros, patdraves de la Resolucion de Veda, pero a corto se ha incluido
garantizar que el aprovechamiento lo realizaran unicame&@emas en el reglamento de la Ley de Conservacion de la
las comunidades de la costa y llevar un control de las per¥ifa Silvestre, el cual se espera sea aprobado en 1998.
nas que se dedican a esta activadad; se repartieron boletas S€ considerara ademas la no intervencion y nula
de control de los huevos que se permitié comerciar y §@slocacion de huevos.
distribuyo una guia para el establecimiento y manejo de Dentro de larealidad salvadorefia son pocos los sitios

corrales de incubacion. en donde se puede implementar la veda total al

] o aprovechamiento de los huevos; uno de estos lugares es la
Table 2. Resumen de los resultados obtenidos por la aplicacion de . 2 .
veda en 1997 Isla Martin Pérez, ubicada en el Golfo de Fonseca, el cual es

un importante sitio de anidacion p&helonia mydas
PLAYA DEPARTAMENTO EJECUCION TORTUGAS LIBERADAS En casos de hacer transplantes de nidOS, éStOS sSon
ola de Monte Anuachapan Comunitaro 5000 supervisados por el Servicio de Parques Nacionales y Vida
Barra de Santiago Ahuachapan AMAR-PANAVIS 3,500 . L, . .
Playa €1 For sonsonate Fuerza Naval 379 Silvestre y a través de un proyecto y un Convenio firmado
oan Dieae o enad ZE“;‘:"C°)"““"“€‘“ o por las partes interesad&s dichos corrales se trata de crear
oluca a Libertac ong; 8 . . .
Amatecampo apaz Comunitario on datos las condiciones lo mas naturales posibles y empleando
El Pimental La Paz Comunitario sin datos materlales rUStICOS y de baJO COStO.
La Zunganera La Paz Comunitario sin datos
B Usulatan PNC-Fusrza Naval 20 En el caso de los neonatos, actualmente se regula el
La nion La union Fuerza Naval 200 manejo a través de la Veda en la cual se permite tener un
Total 25206 maximo de 30 individuos de. olivaceao C. Agassizi
unicamente para fines educativos o de interpretacion, asi

PERSPECTIVA PARA LA CONSERVACION DE misto se exige que 'asl_k‘;“asd Gue emergen detco”a'es de
LAS TORTUGAS MARINAS EN EL SALVADOR incubacion deberan ser liberadas inmediatamente.

El Servicio de Parques Nacionales y Vida Silvestre
considera que para implementar adecuadas medidas de
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CONTROL DE EXPLOTACION Ley de Conservacion de Vida Silvestre y la Resolucién de
COMERCIALIZACION Veda al aprovechamiento de huevos, manejo de neonatos y
r%oductos derivados de las tortugas marinas, es administrada

La comercializacion de huevos de tortugas actualme g ; ; .
. . . or El Servicio de Parques Nacionales y Vida Silvestre.
ésta siendo regulada y controlada por el Servicio de Parques C o .
Es prioridad la aprobacion de los Reglamentos de dicha

Nacionales y Vida Silvestre, a través de una Resolucion de . .
Veda. ley, lo cual proveeria de un soporte muy eficiente al recurso.
Actualmente se permite cpmermahzar el 70_% de lOBISCUSION Y RESULTADOS
huevos y el resto se debe destinar a corrales de incubacion;
el control se ejerce por medio de la emision de boletas y Al comparar el nimero de crias liberadas en los
licencias para los tortugueros. proyectos ejecutados antes de 1997, con los de este afio, se
Tradicionalmente en nuestro pais no existe una cultushserva que en este Ultimo afio la cantidad de individuos es
para el consumo de carne, aceites, cremas y gidsasrelativamente mayor.
tampoco una utilizacién muy arraigada de carapacho, Pero si comparamos la calidad de la informacion
escamas, garras, osamentas, huesos, craneos y vértebrgenerada en 1997, con la producida en Barra de Santiago en
tortuga.Con la nueva Resolusion queda totalmente prohibidid periodo 1989-1996, la primera no es significativa, esto se
este tipo de comercio. debe a que no se dispone de suficiente personal y recursos
En El Salvador, aiin no se ha dado una experiencia@smo para dar la asesoria y realizar la toma de datos en el
establecimiento de una granja comerdia. experiencia sitio. Se pone de manifiesto que para poder coordinar una
mundial y sobretodo bajo la realidad y contexto salvadorefgcion de tal magnitud, se requiere de un fuerte apoyo
no se recomienda una operaciéon de este Gamlquier financiero institucional que podria ser a través de ONG's o
iniciativa de exportacion debera cumplir con layolver sostenible econé6micamente los proyectos de

estipulaciones técnicas exigidas por CITES. Conservacion de Tortugas Marinas.
En este proceso de conservacion de las Tortugas Mari-
INVESTIGACION nas desde sus inicios en los afios 70°s, hasta ahora 23 afios

. . . - .. _.despues, se ha contado con una experiencia propia de
Se deberan realizar estudios sobre sitios de anidacion . )
. . , . . _~retoleccion con apoyo de voluntarios, trueques y
estimacion del numero de hembras anidantes, condiciones

. . . - S%roh|b|0|ones, logrando una participacion comunal de
fisicas en nidos naturales y en corrales de incubacion, u : .

S o anzada; igualmente se ha pasado de metodologias
comercio ilicito de huevos y otros subproductos, habita

. iy lispersas, hasta una estandarizacion de éstas y de iniciativas
empleados para alimentacion y establecer un programa P . . .
marcaje locales de difusion hasta el involucramiento de los medios

de comunicacion y de la implementacion de programas de
PARTICIPACION COMUNITARIA educagi,én ambiental para llegar a diversos sectores de la
poblacion.

Se deberan abrir mas espacios para que las comunidades |gualmente oportuno ha sido contar en toda esta
de tortugueros tengan una participacion activa en las accioggperiencia técnica, con la existencia de una Ley de
de conservacion de las tortugas marinas debiendo particigainservacion de Vida Silvestre que permite que esta sea
en la elaboracion de proyectos, ejecuciony evaluacion, apiicable a fin de lograr cumplir con sus objetivos de
como en los programas de educacion no formal; para ellom@teccion, Uso, Aprovechamiento y Manejo de la Vida
buscara el apoyo de Cooperativas, Asociaciones @gvestre y en nuestro particular de las Tortugas Marinas.
Desarrollo Comunitario, Ministerio de Educacion y de Salud,

Iglesias, etc.

EMPLEO DE TECNICAS PESQUERAS QUE
DISMINUYAN EL IMPACTO SOBRE LAS
POBLACIONES DE ADULTOS .

Para esto se contara con la participacion de
Cooperativas de pescadores de la Camara de pesca y
acuacultura y el Centro de Desarrollo para la Pesca.

Se exploraran alternativas que puedan ser empleadas
para disminur el impacto sobre los adultos y se propondra
un efectivo mecanismo de verificacion del uso del mecanismo
TED.

LEGISLACION NACIONAL

Actualmente existe una legislacion dispersa que ampara
la proteccion del recurso tortuga en tierra y rharactual
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THE SEA TURTLE CONSERVATION PROJECT IN BARRA DE SANTIAGO, EL
SALVADOR EVALUATED FROM A POLICY PERSPECTIVE: IMPLICATIONS FOR
CONSERVATION AND MANAGEMENT .

Angela Formiat, Carlos Roberto Hasburii, Mauricio VasqueZ, and Emilio Leort

!Institute of Zoology- The Zoological Society of London, Regent's Park, London NWI 4RY, U.K.
margarida.fernandes@ucl.ac.uk

2Dept.of Biological Sciences, University of Hull, Hull HU6 7RX, U.K.

Servicio de Parques Nacionales y Vida Silvestre, EltMatasano, Soyanpango, El Salvador

“Asociacion Ambientalista AV. A. R., Reparto Palomo Nd.314, ColLayco, San Salvador, El Salvador

The Sea Turtle Conservation Project in Barra dable is the proposed course of actiemally, the scope of
Santiago, El Salvador was established in 1989 as an attertiygt problem should be bounded to a manageable size to be
to protect the dwindling population of olive ridleysfeasibly handled in the policy process.

(Lepidochelys olivacganesting in the are&\Ve will present 2) The Social Procedsach key player places demands
an in-depth assessment of this project, its context, key plan the system and its values, each has expectations and em-
ers and driving forces, as a means to illustrate the use of theys different strategies @. diplomatic, ideological, eco-
policy orientation in conservation, a method described baclomic and military) to achieve goa@ne of the fundamen-
in 1943 by Harold LasswelSmall-scale sea turtle conser-tal difficulties in the resolution of conflicts, including the
vation projects worldwide share several common characteoentrasting values placed on natural resources, is the clash-
istics: they struggle to survive on limited resources, tinyng of base values, and the fact that everyone’s behavior is
budgets and huge oddsis time to evaluate whether manyaimed at maximizing these base valudse various actors
of these efforts are misdirected, whether projects are basemally approach a problem with different epistemologies,
on an accurate definition of the real problem and its contextifferent standpoints and biases, different ways to conceptu-
and whether the limited available resources are appropriataljze a process or a conflict, they all perceive their roles as
utilized.Many projects fail to evaluate trends and outcomdseing different, governed by different interests and perspec-
of past management strategies, and conservation activitiz®s.A successful outcome is able to reconcile all factions,
remain unchanged from year to year due to the absence oédistributing and organizing beliefs and perceptions into a
holistic and adaptive approach to examining the measuresuoified pictureThe policy scientist identifies the differences
their succesd-or instance, should an organization expanuh resource valuation and attempts to find common grounds.
the scope of its action, at the risk of losing effectiveness lais in this common ground that one can find loci for inter-
the small scale of operations? Or, are many conservation pvention and stimulation of positive change.
grams covering a big hole with a patch that is pitifully inad- ~ 3) The Decision Proceds.the analysis of the six stages
equate, and curing the symptoms of an epidemic rather thafrthe decision process (Table 1), we will attempt to distin-
preventing it from spreading? The policy orientation is neguish ‘knowledge of’ substantive biology and ‘knowledge
essarily problem-oriented rather than solution-oriented, iit’ the policy and management proceathough both of
transcends the biases of narrow disciplinary approachésgse factors are essential to successful conservation, ‘knowl-
stimulates new insight and creativity in search for ideas aedge of’ the policy process is normally neglected in favor of
alternatives, it seeks to understand goals, trends and exp#termining more and more about the endangered species
tations, as well as causal relationships and sources of un@eard its habitatContrary to the belief of many conservation
tainty. We hope it will provide a stimulus for “self-analysisorganizations, such knowledge, once complete, does not au-
and re-assessment” of many conservation efforts worldwid@matically point to the elimination of threatening processes.
4) Organizational Analysi€lark and Cragun (1991)
WHAT IS THE POLICY ORIENTATION? write that “understanding organizations and knowing how to
make them work for species recovery can make the differ-

Harold Lasswell, the creator of the policy sciences, el- bet that d q that fails.”
egantly describes the decision-making process with a poliggce ctween a program that succeeds and one that faf's.
Too often, when a project does not attain its goals, the

orientation as “an integration of morals, science and policy”. : . . : .
g P ¥a|lure is attributed to technical problems and insufficient

(Lasswell 1943). Instead, the structure of th ization should
1) Contextual Problem Orientatioim. order to design resourcesinstead, the structure of the organization shou
Be re-examined, the flow of information within it and the

a rational problem definition, it is important to understan ‘ f decisi King th h the hi hv should b
the historical context, driving forces and observed scientifty > cms Of decision-making through the hierarchy should be

and social trendéwareness of the context and of goals anauesnoned]'he pollcy analyst should be able to_knOV\_/ the_
expectations leads to a better problem definition, which, ste_m and _mampu_late arou_nd qbstaples that arise vx_nthm It
turn points to alternatives and creative insights into potentipolVSh"_]g fpr Innovation and_ Inquinn ideal conservation
solutions.The problem definition also contains measures &rga_mza_tlon should be e_ntlrely stru<_:tur_ed towaTd_ prob_lem-
success and indicators to determine how realistic and justﬁlqlvmg' it should be flexible and quick in appraising situa-
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Table 1. The Six Stages of the Decision Process Applied to Sea Turtle Conservation in Barra de Santiago, El Salvador

PHASE DEFINITION DESCRIPTION CRITIQUE

Initiation: A concern comes to the surface and is identified as requiring
attention and action. It is a problem for whom? Why does it matter that it
be resolved? Does it matter enough to justify attention? What are
possible solutions?

Population decline
Anecdotal evidence Individual initiative

Not nationally recognized problem

Estimation: Perception of a problem is the result of an imposed frame of Economic and demographic pressure Oversimplification of problem definition Inattention
reference, accepted assumptions, dominant epistemologies. The Unsustainable use of natural resources Lack to alternatives, different sources of mortality,
problem definition develops from evidence, communication and of conservation awareness High hatchling context and key players Inadequate assessment of
information gathering. Are there alternative definitions? What lessons mortality population status

can be learned from precedents and experiences? Is there an in-built

appraisal function as a basis for learning and to integrate knowledge and

experience? Do participants’ expectations match or conflict?

Selection: Debate on the issues allows for multiple views, values and
compromises. Feasibility assessments are performed to choose among

program designs and uncertainty on options is reduced.

Education, headstarting, beach patrols, in-
situ hatchery National awareness campaigns
NGO involvement

Maintenance not task orientation
No TEDs enforcement

No outcome assessment

No indicators of success

Implementation: Should include a formal assessment of the adequacy
and equity of implemented objectives, and work efficiency and
effectiveness should constantly be questioned. Mechanisms should be
in place to deal with common obstacles and errors and to enforce

performance standards.

Children’s ecology group, annual turtle
release festival, hatchery activities, partial
beach protection, hiring of local beach
patrollers, display of juvenile turtles, local
natural resource museum, establishment of
regional reserve, media campaigns, fund-
raising activities

No performance standards

Ineffective leadership

Inadequate scientific information and resources
Inconsistent methodology

Lack of enforcement power

No structured response to obstacles (local
resentment and resistance to change)

Inattention to market demands

Evaluation: Pitfalls include insensitivity to criticism and limited learning No formal evaluation Single-loop learning No No double-loop learning

from experience. Expected and realized performance should be trend data Insufficient measures of success

compared. Double loop learning mechanisms should, on the basis of Lack of re-evaluation of premises and priorities
experimentation and reflection, arrive at insights on project premises and Lack of problem definition

priorities. The flow can be envisioned as going from governing values to

strategies to consequences and back to governing values, allowing

constant molding of the problem definition.

Termination: Have long or short-term goals been attained? Is the None No goal attainment (long/short-term) mechanism
problem solvable as currently defined? The validity of goals must be re- and guidelines

assessed and information generated about new problems. Institutional No project replacement plans (TEDs)

rigidity, political and local pressure, a blocked learning cycle and small-

scale parochial vision may be obstacles preventing smooth transitions.

tions and in responding to change and challerigema-  Table 2 _ o
tion should be transferred effectively and efficiently withirt Identify key leverage point within system
sectors and learning mechanisms should be ‘double-loopetifmprove science

whereby premises and priorities are frequently re-evaluattmprove interagency coordination
and fed back into the cycle. O Communication - designated liaison

0 Well defined project headquarters
0 Consistent methodology

. L . * Create central information bank
This analysis will conclude by making a few recom- 0 National and local level

mendations (Table 2) and suggesting possible reasons why 0 National habitat survey and population census
conservation practices with wider scopes and better long- (update regularly/create)
term effects are not being implemented at the local Scale-i&reate evaluation mechanisms
Barra de Santiago and in many other conservation projects 0 Periodic evaluation worksho
worldwide.Both types of conservation should be carried out,

both have invaluable advantages and one should not be
stressed at the expense of the ofRenning a hatchery, beach
patrols and educational activities is much simpler and clearly 0
defined than attempting to address a large-scale unmanagf,;
able problem such as resource over-exploitation or poverty. 0
Aside from scale, financial restrictions and logistical diffi- authority

culties become paramount for small organizatiblasvever, Improve enforcement

the required changes are usually so long-term that they nor- 0 Consistent presence of authority
mally outlast funding sources and they may not have identi- 0  Incentives and funding

fiable measures of succeBsally, changes such as the imple-, Obtain partnerships with outside funding sources

mentation of TEI_D_’S or the estaplishment of prot_ected are@&|obal and national dissemination of successful project
appear to be political and lobbying problems which becom%utcomes

removed from the local community and preclude many R m
portunities for environmental education.

WHAT ARE THE OBSTACLES?

ps
a) reasses premises, goals, priorities
b)encourage public participation
c) evaluate progress toward goals
Logistical meetings
gnate leadership roles

Well defined, stable, reliable, respected

plement and/or enforce TEDs
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A MULTIMEDIA PROJECT ON THE ENVIRONMENTAL EDUCATION OF THE
POPULATION ABOUT THE SEA TURTLES OF THE ISLAND OF MARGARITA,
VENEZUELA, AND AN INTEGRATION OF DATA BASE FOR HATCHING CONTROL

Angel Gbmez Bonive
Fundacion OIKOS, VenezuelaUrbanizacion Nuevo Juan Griego. Qta Salitre. Juan Griego, Estado Nueva Esparta, Isla de
Margarita, Venezuela

Due the evolution of new technologies in the field of  In the same way, due to the great amount of informa-
computer science and bearing in mind the interest that all ten about the hatching of sea turtles on the beaches of the
layers of the population are taking in this area, it is necessasjand, it is important to have a computerized data base that
to integrate something as important as Environmental Edepuld process this information, work out statistical reports
cation with its systems and programs worked out especialiyd save it to be used later as background for research projects
for this purpose. In this respect, an attempt has been madehtat could be developed around this aspect. The Data Base
develop a multimedia project (images and sounds) to béthe Sea Turtles is a program, developed to save informa-
implemented during the first stage of the educational systeion pertaining to general data about the beaches, hatching
in different areas of Margarita Island. The program could lgpecific data about the beaches and, additionally, to show
the people get acquainted, in an easy and didactical wegports about the distribution of nest per moths, years and
with the most important aspects of the biology and consdseaches.
vation of sea turtles, including such aspects as: taxonomy,
life cycle, factors affecting survival and a brief reviev of the
current situation of sea turtles on the Island of Margarita,

Venezuela.

SEA TURTLES IN THE CENTRAL COAST OF VENEZUELA

Hedelvy J Guada!, Vicente J Vera? and Marco Garci&
WIDECAST/Universidad Simoén BolivaApdo.50.789.Caracas 1050-A/enezuela95-79050@usb.ve
PROFAUNA.Edif. Camejo.MezzaninaEl Silencio.Caracas 1010/enezuela

SUniversidad Central de Venezuekacultad de Cienciakscuela de Biologid€aracasVenezuela

Since the ends of 1987, when it was prepared the na- The main goal of this preliminary work was to gather
tional report for the Il Western Atlantic Turtle Symposiuminformation to confirm sea turtle nesting beaches in the 1998
(WATS Il) under the coordination of FUDENA (Foundationreproductive season and, to include the beaches reported in
for the Defense of Nature) (Medired al, 1987; Vernet, the inventory of the “Sea Turtle Recovery Action Plan for
1987), it has not been done again any survey about the stafesezuela” (Guada and Solé, in preppreover, we want
of the sea turtles in the beaches close to the capital citytofestablish the most important nesting beaches in the areain
CaracasThe fishermen and people living in coastal localierder to initiate monitoring programs or environmental edu-
ties indicated that the four species of marine turtles nestingtion activities focused to sea turtles.
in Venezuela are found in these beacl@selonia mydas
Eretmochelys imbricata, Caretta caret@@dDermochelys METHODS
_cor_iacea Information from divers, touri_sts and_ local people We have conducted interviews according to the
|nd|cat_es that the tu_rtles are caught in the fishermen neII"?Itchardet al.(1984) guidelines in the following beaches:
Sometimes, we receive reports about that sea turtle meat IS

) : ) ichiriviche de la Costa, Osma, Todasana and Caruao, be-
sold in the littoral markets (Catia La Mar) or that eggs are cen January and February of 1998At the same time
sold to tourist in the beaches (Naiguatd). '

we have evaluated these beaches as possible nesting areas.
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RESULTS AND DISCUSSION This work needs to be completéds the nesting sea-
son has not begun, the intervew process will continue to try

Ten interviews were conductektcording to the people : . : . )
g0 the PEOPIE 45 define the key informants and nesting sites to establish a
we have found that the most common species in the area are

the loggerhead turtl€aretta carettaand the hawskbill turtle, quog;}fzrr'i?]g 'T;?:?l:?en; B?I/I t';f?%’f;gi?f"?g\'}%gzog slzlhvgecv(\;llllljm-
Eretmochelys imbricatd he leatherback turtl®ermochelys g P y

) : . bus Zoo (Powell, Ohio) and to continue distributing envi-
coriacea,is less frequent and always more than 2 miles from

: . . ronmental educational mterialBortunately, a NGO based
the coastNobody of the persons identified ©@helonia . . L
. S . in Caruao (Fundacién oder a los Nifios) have offered sup-
mydas Besides the beaches indicated previously as nestin .
sites (Quebrada Seca, Mono Bravo, Mono Manso ar?t?rt for our sea turtle conservation efforts.
Chuspa) (Med!n_azt al.,1987; Vernet, 1987), we have nOWLI_TERATURE CITED
several localities to be confirmed as nesting areas:
Chichiriviche de la Costa, Cafiaveral, Osma, Playa Granfiada, Hand G.Solé (Comp.)Plan de Accion para la
(Todasana), Urama, El Fraile and Santa Clara (10° 36’ - 10° Recuperacion de las Tortugas Marinas de Venezuela
41 N, 66° 21" - 67 °14’" W)The begining of the nesting WIDECAST. In prep.
season was indicated for May or JuBemetimes the eggs Medina, G, B. Alvarez, J.Buitrago, and HMolero. 1987.
are stolen and sold@he fishermen told that if a turtle is death ~ Tortugas marinas en la costa caribefia de Venezuela
in the nets (“trenes”), it is eaten by them. Informe preparado para el Il Simposio de las Tortugas
The information gathered, even in a same beach seemed Marinas del Atlantico Occidental (STAO/WATS).
contradictory some times: Chichiriviche de la Costa, as ex- FUDENA. Caracas.
ample, has been reported as nesting beach for some Idegichard, P., FBacon, FBerry, A. Carr, J.Fletmeyer, R.
people, while others comment that several years ago, they Gallagher, SHopkins, RLankford, R.Marquez M, L.
have not observed some nésta general way, it seems that ~ Ogren, WPringle, Ji.H. Reichart, and RVitham.1983.
the western area evaluated (Chichiriviche de la Costa), it may Manual sobre técnicas de investigacion y conservacion
be used for nesting sea trtles, although scarSeleral ad- de las tortugas marinaSecond EdK.A. Bjorndaland
jacent beaches to Chichiriviche de la Costa must be surveyed G.H.Balazs (Eds.)Center for Environmental Education,
by boatFrom Cariaeral to Chuspa, some localities could be Washington, D.C.
relatively more important for nesting turtles, although novernet, P.1987.Proyecto Inventario de Tortugas Marinas
body mentioned mre than two turtles per night in a same en la costa caribefia de Venezuéidorme interno de
beachln a general ay, the study area may be more important FUDENA. Caracas9 pp, 2 anexos, mapas.
for foraging turles than for nesting turtl&everal fisher-
men told that the have found turtles with talysn with the
interviews nd beach evaluation, we have distributed envi-
ronmental ducational materials as the WIDECAST sea turtle
identification sheets and posters on sea turtles.

USE OF MINIATURE TEMPERATURE DATA LOGGERS TO ESTIMATE SEX RATIOS OF
HATCHLING LOGGERHEAD SEA TURTLES

JoAnne Hanson, Thane Wibbels, and R. Erik Martin 2

Department of Biology, University of Alabama at Birmingham, Birmingham, AL, 35294-1170, U.S.A
bio009@uabdpo.dpo.uab.edu

2Ecological Associates, Ind®.O. Box 405, Jensen Beach, FL 34958-0405, U.S.A

Sea turtles possess temperature-dependent sex dedige-success in a population (Mrosovsky and Yntema, 1980;
mination (TSD) in which the incubation temperature of th&¥lorrealeet al, 1982).They are also of evolutionary interest
egg determines the sex of the hatchling (Yntema arsthce sex ratios produced from TSD do not always conform
Mrosovsky, 1980; Mrosovsky, 19949)uring TSD, the tem- to sex ratios predicted by evolutionary theory (Bull and
perature during the approximate middle third of the incub&harnov, 1988).
tion period determines sex (Yntema and Mrosovsky, 1982). A variety of previous studies have used beach tempera-
Previous studies indicate that TSD in sea turtles can produoee data to estimate hatchling sex ratios (Mrosoeslaf,

a variety of hatchling sex ratios, including some which arE984; Mrosovsky and Provancha, 1989; 1992; Mrosovsky
highly biased (reviewed by Mrosovsky, 19%4atchling sex et al, 1992).These studies used temperature probes which
ratios are of conservational interest since they contributewere buried in the nesting beathese probes were attached
the population sex ratio and thus could alter the reproduo-manual or automatic recorders located above grdired.
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current availability of small and self-contained temperature980; 1982; Limpuset al, 1985; Mrosovsky, 1988;
data loggers, provides a means of avoiding many of the lghosovsky and Provancha, 1989; 1992; Marcovatdal,
gistical difficulties associated with the repeated recording @897).The great majority of the nests (926) were pre-
beach or nest temperaturébe self-contained data loggersdicted to produce 100% femal®&snth control and nourished
can be buried in the beach or placed directly into nesésy  beaches were predicted to produce primarily female
can be programmed to record temperatures at specific inteatchlings.

vals for the entire incubation period or nesting seaSone The female biased sex ratios predicted for Hutchinson
retrieved from the nest or nesting beach, the temperature datand in the current study are consistent with those previ-
can be downloaded to a personal computer. ously predicted for Cape Canaveral Seashore (Mrosovsky

During the current study, temperature data loggers weaad Provancha, 1989; 199Zhese data support the hypoth-
used to record incubation temperatures in loggerhead ssis that an overall female-biased hatchling sex ratio may be
turtle, Caretta carettanests on Hutchinson Island, Florida.a standard feature of tli& carettainhabiting the Atlantic
This area represents one of the densest nesting aréas faroastal waters of the U.S.
carettathat inhabit the Atlantic coastal waters of the U.S.A
previous study dof. carettaon a nesting beach approximatelyACKNOWLEDGMENTS
140 km north of Hutchinson Islande Cape Canaveral,
Mrosovsky and Provancha, 1992) indicated that highly f%-f E

male-blase_zdt Set)l( ratuzjs (eznmates E?f 8710 %?X;f’rlfemal%%red in part by the National Oceanic and Atmospheric Ad-
were consistently produced over a 5 year pe ina- ministration, U.SDepartment of Commerce, and the Mis-

tion of sex ratios from Hutchinson Island can provide INsissippi-Alabama Sea Grant Consortium under Grant #

sight as to whether such biases might be a normal CharaCF@KSGRGOlZQ.It was also partially funded by the Univer-

istic of C. carettanesting on Florida beachekhe beaches sity of Alabama at Birmingham (UAB), and by a GAANN
of Hutchinson Island also provide a means of examining tré?ant to UAB Graduate School '

effects of beach “nourishment” on nest temperatBesches
on the s_outhern_half of I—_|utchin_son Island have been repl§NTERATURE CITED
ished with sandi.g. nourished) in order to compensate for
erosion, whereas the beaches on the northern half do notBgll, J.J.and E.L. Charnov, 198&ow fundamental are
ceive supplemental sarithus, Hutchinson Island contains ~ Fisherian sex ratios®xf. Surv Evol Biol. 5:96-135.
both control and nourished beaches for examining the éimpus, C.J.P. Reed, and J.D. Miller, 198%emperature
fects of beach nourishment @Gncarettanest temperatures.  dependent sex determination in Queensland turtles:
“Hobo” temperature data loggers (Onset Computer Cor-  Intraspecific variation iiCaretta carettaln: Grigg, G,
poration, Pocasset, MA) were used to monitor nest tempera- Shine, R.and Ehmann (Editediology of Australian
tures.These units contain a thermistor probe and, at the tem- Frogs and Reptiles!. Surrey Beatty and Sons, Sydney,
peratures common in sea turtle nests, are precise to approxi- Australia.pp. 343-351.
mately 04 C°. The data loggers were calibrated in custorMarcovaldi, M.A, M.H. Godfrey and Mrosovsky N.1997.
incubators which maintain a constant internal temperature Estimating sex ratios of loggerhead turtles in Brazil from
of +0.2 degrees rior to use in the field, data loggers were  pivotal incubation duration€an J. Zool 75:755-770.
programmed to record temperature at 1.2 hour intervals aM@rreale, S.J.G.J. Ruiz, JR.Spotila, and E.A. Standora,
were then double bagged in heat sealed plastic bags (Dazey1982. Temperature-dependent sex determination:
Seal-A-Meal and Kapak/Scotchpack)cubation tempera- Current practices threaten conservation of sea turtles.
tures were monitored in a total of 40 ne$tsese nests were ~ Science216:1245-1247.
laid during June and July, which is the period during whichlrosovsky, N.1988.Pivotal temperatures for loggerhead
the majority of nesting occur$o account for temperature  turtles Caretta caretty from northern and southern
variations during this period, 10 nests were monitored with nesting beache€an J. Zool 66:661-669.
data loggers early in the period, 20 were monitored towalrosovsky, N.1994.Sex ratios of sea turtle3. Exp Zool
the middle of the period, and 10 nests were monitored to- 27016-27.
ward the end of this perioBior each group, half of the dataMrosovsky, N, A. Bass, LA. Corliss, J.I. Richardson, and
loggers were deployed on the control beach, the other half T.H.Richardson, 199Rivotal and beach temperatures
on the nourished beadlesting turtles were selected as they ~ for hawksbill turtles nesting in Antigu&an J. Zool
were just beginning to crawl up the beach to iésipref- 70:1920-1925.
erence was given to turtles based on the location where thd§psovsky, N, P.H. Dutton, and C.P. Whitmore, 19&&x
nested on a particular beadh.each of the nests, the data  ratios of two species of sea turtles nesting in Suriname.
logger was placed in the approximate centre of the egg clutch. Can J. Zool. 62:2227-2239.
Mean daily Incubation temperatures during th&rosovsky, N.and J. Provancha, 198$ex ratio of
thermosensitive period were used to predict sex ratio based loggerhead sea turtles hatching on a Florida bézenf.
on previously published pivotal temperatures and transitional J- Zool 67:2533-2539.
range of temperatures fOr caretta(Y ntema and Mrosovsky,

This research was conducted under Florida Department
nvironmental Protection permit TP #089, and was spon-
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Mrosovsky, Nand J. Provanch&992.Sex ratio of hatchling Yntema, C.Land N. Mrosovsky, 198&exual differentiation
loggerhead sea turtles: data and estimates from a 5-year in hatchling loggerhead€éretta carettd incubated at
study.Can J. Zool 70:530-538. different controlled temperaturdserpetologica36:33-

Mrosovsky, N.and C.L. Yntema, 1980Temperature 36.
dependence of sexual differentiation in sea turtle¥ntema, C.Land N. Mrosovsky, 198Zritical periods and
implications for conservation practicdgiol. Conserv pivotal temperatures for sexual differentiation in
18:271-280. loggerhead sea turtleGan J Zool. 60:1012-1216.

MORTALITY RATES OF NESTING HAWKSBILL TURTLES IN BARBADOS: A POSITIVE
IMPACT OF TOURISM ON SEA TURTLES

Julia A. Horrocks?, Steve Hertzliel3, and Vickie Copemari
Department of Biological and Chemical Sciences, University of the West Indies, Batesi@siwichill.edu.bb
2Bellairs Research Institute, Sames, Barbados

INTRODUCTION RESULTS

In Barbados, it has been illegal to kill sea turtles nest-  Since 1987, 1,003 nesting attempts by hawksbills have
ing on the beach or within 100 yards of the shore since 19®&en recorded, where the fate of the female was known.
However, owing to a lack of enforcement personnel and &me 1,003 activities, 597 (59.5%) occurred on beaches with
insufficient penalty, hawksbill§retmochelys imbricataghe adjacent hotels or restaurants and the remaining 406 (40.5%)
primary species nesting in Barbados, continue to be kill@uh beaches with no tourism-associated development.
during nesting, primarily for the consumption of meat and
eggs. 600

Over the past two decades, Barbados has been ext
sively developed for tourisnviuch of this development has 500
occurred on the more leeward south and west coasts, w
the north and east coasts still largely undevelopamst
hawksbill nesting activity to date has been recorded on t
developed leeward west and south south-west coasts (
Poponiet al.,Poster) The consequence of this is extensive, g
negative impacts of tourism-associated developments
nesting beaches on these coalt® impacts include loss of 100

available nesting beach due to coastal armouring, inadequ -

setbacks to walls and buildings, light pollution (see Wooc 0

et al.,Poster), and destruction of indigenous vegetation. Undeveloped Tourist Beaches
Although there are many negative impacts of tourisn Beaches

related developments on turtle nesting beaches, a poten

positive impact is that there may be reduced poaching, sir [JTotal Poaching Attempts

these beaches being more brightly lit and heavily travers
than undeveloped beach@&$e objective of this paper is to
investigate whether the presence of security personnel ¢
tourists on hotel/restaurant beaches acts as a deterrer.. ..
potential poachers of nesting female turtles.

B Number of occations the female was
saved

Figure 1. Chart showing the number of occasions on which a female
turtle was killed during nesting attempts on undeveloped beaches
and tourist beaches.

METHODS

All nesting attempts where the fate of females was On 94 occasions (9.4%), the female was killed by

knowni.e. whether the female successfully re-entered the .
y achersOf these deaths, only eight occurred on hotel/res-

sea or not, were compiled from the hawksbill nesting acti\P-o ¢ beacheA sianificantly hiah " £ |
ity database of the Barbados Sea Turtle Project for the gy rant beachea signiticantly higher proportion oriemales

: . : emerging on beaches with no tourism-associated develop-
year period (1987-97T.he location of each nesting attemptm nt%vegrle killed (21.2%) than females emerging on hotel?
was categorised according to whether the female emergrea ) ging

0 - i
on a beach adjacent to a hotel or restaurant, or whether ﬁstaurant beaches (1.3%:409.7; P<0.001, Figur#).

e i .
emerged on a beach with no tourism-related development. I suggests that the possibility of being observed and/or
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confronted is a major deterrent to poachers on hotel/rest@ISCUSSION

rant beaches. Negative impacts of coastal developments on hawks-
That confrontation is more likely on hotel/restauranP g P P

L. ; . .
beaches is supported by the fact that when poachers did |Irl_r_1est|ng are wel documente_d and remain a major con
: straint to species recoveotential positive effects of de-
get turtles on these beaches (N=14), on six (42.9%) occa;
: : velopment have seldom been assedsdBarbados, poach-
sions the turtles were physically taken away from them (b . .
ing of nesting females is less common on hotel/restaurant

tourists on 3 occasions and by hotel security guards o
; €aches than on undeveloped beaches, and poachers were
occasions) after the poachers had turned the turtles on their ~ .
: more likely to be confronted on the former beacheshe
backsWhen poachers targetted turtles emerging on beaches . I .
: . . . sence of effective legislation and enforcement, tourism-
with no tourism-associated development, on only nine of . . )
. . associated developments adjacent to nesting beaches may
(9.5%) occasions were turtles physically taken from them__." . . .
. . : assist in protecting adult females from poaching and may
(by tourists on 2 occasions and by local residents (so

times with police support) on 7 occasiong £8.81; P<0.01, "therefore cpntnbute 0 SPECIES recovery.
Figure2) For this effect of tourism development to have a net

positive benefit, the known negative impacts of development
must be minimisedn particular, the lights that can contrib-
ute to the prevention of poaching can adversely affect
hatchlings following their emergence causing significant lev-
80 els of disorientation.

Large hotels are located on several important nesting
beaches in Barbados and most have responded positively to

100

60 the Barbados Sea Turtle Project to make beach lighting more
‘turtle friendly’. They have shown willingness to reduce light
40 intensity and reorient lightindpiscussions about the use of

more ‘turtle friendly’ types of light fixtures are underway.
In conclusion, tourism-related development adjacent to

20 nesting beaches can provide protection from poaching for
nesting femaledlo realise the full benefits of this, it remains

- |—_ important to protect the nesting beach from adverse effects
0 ‘ of developmentln Barbados, this typically will require re-

duction of light intensity, reorientation of lights, use of more

Undeveloped Tourist ‘ _ o .
turtle friendly’ light fixtures, adherence to appropriate set-
Beaches Beaches backs above the high water mark, and protection of indig-
[JTotal Poaching Attempts enous vegetation.
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B Number of occations the female was
saved

Figure 2. Chart showing the number of occasions on which a female
was saved during poaching attempts on undeveloped beaches and
tourist beaches.

ESTIMATION OF LEATHERBACK NESTING FEMALES IN MEXIQUILLO BEACH
DURING 1995-1996 AND 1996-1997 NESTING SEASON USING PIT TAGS AND
PHOTOIDENTIFICATION.

Patricia Huerta Rodriguez* and Laura Sarti Martinez*a2

1L ab. de Tortugas Marinas, Facultad de Ciencias, UNANcuito Exterior, Ciudad Universitaria, México B.04510.
México.lsm@hp.fciecias.unam.mx

2 Instituto Nacional de la Pesditagoras 1320, 5° Pisbléxico D.F. 03310.México

INTRODUCTION

The leatherback turtldgrmochelys coriacgan the  world (Pritchard 1982)A drastic decline in the nesting num-
Mexican Pacific was considered the most important in th®ers of this population has been observed in the past years
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(Sartiet al., 1996), enhancing the need of an accurate annuglmparison of the photographs, considering on first stance
estimate of the number of recruit and remigrant females tioe shape, size and distribution of the pink spot, and as second
this area. criterion, the rest of the head pigmentation (McDonald,
In Playon de Mexiquillo, Mich.only monel tags were 1995).
used for the identification of the nesting females until 1994;  PIT TAGS As described by Dutton and McDonald
nevertheless, the high loss rate of this kind of tag avoidg®094), PIT tags were placed in the left shoulder, previously
proper evaluation of the number of femalEiserefore, the disinfected, of each leatherback using AVID injectors and
use of alternative techniques for identification of turtles, useaders.
ing tags with a higher retention rate became a priority. The alternative tagging systems were simultaneous to
The use of PIT (&sive Integrated Traspondelgs the application of traditional monel taddT tagging and
and photoidentification (PID) techniques using the pink spphotographs were done while the turtle was laying eggs,
responded to such priority (McDonald 1995, Dutton anphonel tags were applied afterwards.
McDonald 1994)Both techniques allow a longer-term moni-
toring of the individuals than the traditional tagging systemESULTS
since their permanence is higher, and the estimates calcu-
lated using a tag-recapture system are more a_ccurat_e.. Mexiquillo beach for 2 nesting seasons
PIT tags are glass capsules that hold a microchip; they MONEL TAGS
are injected in the muscle mass of the shoulder area in the -
Monel tags, although represent an easy and visible form
leatherback turtle, and are detected by means of a porta(t))#eldentifying a turtle, have some problems like low reten-
reader (Dutton and McDonald 199Photoidentification of ’

. ) X tion rate in the animal, possibly due to bad tagging tech-
natural markings allows, using an image catalog, to have a P y 99Ing

record of turtles for identification; the “pink spot” in the head u¢ of to being naturally rejected by the turtle’s tissue (tags

has been considered as a natural marking adequate for%Hrerounded by necrotic tissu&vidence of this is the high

o o . 2 ercentage of females bearing a tag scar each season.
characterization of each individual since its size and shaBe 9 g g

are different in every turtle (Lopez al, 1992; McDonald
1995).

Table 1 shows the results of the tagging program in

PHOTOIDENTIFICATION

PID is a technique that allows the identification of in-

dividuals on the long ternThe advantage of this technique

is that it can detect recaptured individuals that have lost the

regular monel tag, and that in other circumstances are con-
Playon de Mexiquillo is located in the south region ofidered like “new”However, this system doesn't allow im-

Michoacan State, Mexico, between the coordenatesediate recognition of the turtle on sight, since it requires an

18°09746"N 102°52°07"W and 18°05"34"N 102°48"31"W.extensive and detailed search on a catalog, aside the photo-

It has an extension of 18 km, from which Bm were moni- graphic procesdhis technique was used as a method paral-

tored and were the most important nesting area fdgl to the traditional monel tagging.

STUDY AREA

Dermochelys coriacea As part of the natural markings, the pink spot can be
complemented with the rest of the pigmentation that sur-
METHODS rounds it.
TRADITIONAL TAGGING In order to obtain the best results is necessary to have

Monel TagsTraditionally, nesting females are taggeoan standardized method of shooting photographs, avoiding
jstortions of the image due to angle changinig.also im-

by application of serial-numbered monel metal clamp, in tHl o
skin fold of the rear flippers, mainly on the left one. portant to eliminate the excess of sand over the head mark-

ALTERNATIVE TAGGING ings or any other obstacle that spoils the adequate observa-

PHOTOIDENTIFICATION (PID. Photographs were tion of the natural markings.
taken from the pigmentation pattern seen in the dorsal surface PIT TAG_S ) ) . .
of the head (pink spot and surrounding markingsj.each T_he application of PIT tags, is a system with a high
photograph, a card was placed with the number of the mofgiention rate for turtles (Dutton and McD_onaId _19%)'3
tag for that femaleA reflex camera was used, with a normaf"e case of monel tagging, some experience 1S needed for
lens of 52 mm and black-and-white Kodak Plus-X-Pan ﬁmﬁreventlng the loss of_the_ PIT tag due _t(? Improper plage-
125 IS0 and 2 flashes with a diffuser, one on each side of m&f_‘t-The area_of application must be d|5|_nfected as an in-
camera to avoid glare and shadows in the imaghe. fectlon-preyentlng meaSl_JrAn important dls_advantag_e is
photographs were developed and printed manually in a déﬂ?t'_ being internal tags, if no_reader is available, the identi-
room. The identification of turtles was made by visuafIcatlon of the turtle is impossible.

bl / p . Season Total clutches Nesting Females Females Females
;fogf;r'n 5} elf/l L;)t(?quclj'llo taé] g ; rc' g (6.5 Km) Females Monel-tagged Photoidentified PIT- tagged
’ 1995-1996 800 160-210* 162 92 -
during 1995-1996 and 1996-1997 -
1996-1997 60 14-16 14 - 14

*Number of nesting females was estimated with clutch frequency and total number of clutches in the season.
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DISCUSSION LITERATURE CITED

Looking for new options of identification of individu- Dutton, Pand D McDonald.1994.Use of PIT tags to identify
als gets special importance in order to know the ecology and adult leatherbacksMarine Turtle Newsletter
biology of the populations they form part 8oth PID and 199467):13-14.

PIT tagging offer new alternatives for saturation tagging pré-0pez, C, L. Sarti and N. Garcial992. Estudios de las
grams, since the loss rates are lower than the ones for tradi- poblaciones de tortugas marinas Lepidochelys olivacea
tional taggingIn the case dbermochelys coriaceia Playon (golfina) y Dermochelys coriacea (laid) con énfasis en
de Mexiquillo, the objective is to establish both systems as a aspectos conductuales y reproductivos, en el Playon de
complementary form, in order to follow in the long term the  Mexiquillo, MichoacanBiologia de CampadFacultad
identified turtles and to estimate with a higher accuracy the de Ciencias, UNAM140pp.

number of nesting females. McDonald, D.1995."Pink spot” photoidentification of

The cost of monel tags and PITs, as well as the equip- leatherback turtles (Dermochelys coriacea) on the Sandy
ment, developing and printing process, and the time con- Point National Wildlife Refugest. Croix, USVI.Final
sumed in the analysis of the photographs, is compensated by report 7pp.
the benefits obtained with the parallel use of the three tedPritchard, H.1982. Nesting of the leatherback turtle
niques for the knowledge of the leatherback populations. ~ Dermochelys coriacea Pacific Mexico, with a new

Our objective is to establish these identification meth-  estimate of the world population stat@OPEIA1982
ods in the five major nesting beaches Bxérmochelys (4):741-747
coriaceain the Mexican Pacific (Mexiquillo, MichTierra  Sarti, L, N. Garcia, A.Barragan, and SEckert. 1996.
Colorada, Grqg.Llano Grande, Chacahuay Barrade la Cruz, Variabilidad genética y estimacion del tamafio de la
Oax.), in order to gain a major knowledge of the population poblacién anidadora de tortuga latd Dermochelys

status of this species in the Mexican Pacific. coriacea y su distribucion en el Pacifico mexicano
Temporada de anidacion 1995-1996forme técnico
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DESIGN OF THE CENTER FOR INTERPRETATION, RESEARCH AND PROTECTION IN
THE WILDLIFE REFUGE "CHOCOCENTE", SANTA TERESA, CARAZO, NICARAGUA

Carla Isabel Lopez Fernandez
Facultad de Arquitectura; Universidad Nacional de Ingenieria; Avenida Universitaria; Frente a la Escuela de Danza; Managua,
Nicaragua. nicam@sdnnic.org.ni

The Wildlife Refuge "Chococente" is located on thdéime viable alternatives of subsistence for the local popula-
Pacific coast, 130 Km from the capital, Managua. It is orign could be provided through participative ecotourism, re-
of the eight priority areas that form part of The Nationasearch and interpretation.

System of Protected Areas and one of the two beaches on
the Nicaraguan Pacific coast where masive nesting
("arribadas") of Paslama Turtlds @livaceg ocurr, as well

as being an important nesting beach for Bull Turtles or Leath-
erbacksD. coriaceq. It also contains one of the last reducts
of tropical dry forest with an extension of 4.800 has.

Due to the importance of Chacocente, this paper de-
scribes a proposed design for an ecotourism center inside of
the area, dedicated to management activities, research and
interpretation. It pursues the objective to provide this pro-
tected area with adequate infrastructure for such activities
that could develop self-sufficiency in the future. At the same
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ROLE OF THE MUNICIPALITY OF SANTA TERESA, NICARAGUA IN THE
CONSERVATION OF SEA TURTLES IN CHOCOCENTE

José Antonio Martinez Narvaez
Del Centro de Salud 2 C. Al oeste, Santa Teresa, Carazo, Nicaragua. nicam@sdnnic.org.ni

As coordinator of The Environment and Natural Reene mile of distance from each other, in recognition of our
sources Commission of the municipality of Santa Teresgea turtles potential we have with proud the symbol of a turtle
Nicaragua, | have the responsibility of a major to protect thie our shield of the municipality in Santa Teresa. the ancient
environment and the natural resources; it is a luck for théxperience we have with these sea turtles could give all the
municipality to have 'arribadas’ of olive ridldy. plivaceg turtles specialists more knowledge of those they actually have
turtles and the visit of leatherback3. (coriaced in only

X'CACEL: PROPOSAL FOR THE ESTABLISHMENT AND MANAGEMENT OF A
PROTECTED AREA

Benito Prezas Hernandez, Roberto Herrera, and Julio (Zurita .
El Colegio de la Frontera Sutlnidad-Chetumal A. P. 424. Chetumal, Quintana Roo, México, 77000.
zurita@xaway.cigro.conacyt.mx

INTRODUCTION

The state of Quintana Roo, has 14 areas legally pretDECARIBE lands are subject to low density tourism de-
tected, by state or federal official decr&&o belong to the velopments, with up to 10 rooms per hectRtBECARIBE
continental zone and 12 to the coastal zone, in which are fougéhtrols 1,800 hectares from Akumal to Xel-ha including
important sea turtles nesting sit¥am-balam, Isla Contoy the main nesting beaches of the marine tuttil996 Prezas
and Sian Kaan Biosphere reserve are hawksigitmochelys updated this proposal and established the category of ap-
imbricata, nesting sitesGreenChelonia mydaand logger- propriate handling.
headCaretta carettanest at these sites and also on the east- The purpose of the present work is to provide a general
ern part of Isla Cozumel and Tulum National Patte stud- panorama of the proposal to consider X cacel as a protected
ies made by Zuritat al.(1993) determined that the beachegyea.
with the greatest density of turtle nests are: Chemuyil, X'cacel
and Aventuras DIF; in addition they recommended legal agiREA
tions to be taken for their integral protection due to their
biological characteristics, their biogeographic importance a%‘fl

their state of conservation, and the threat that prevails Wit%erto Juérez - Chetumal highway, in the tourist corridor

the tourist corridor Cancun - Tulum. ancun - TulumXcacel is in the municipality of Solidarit
The present state of the beach is fairly stable, desplcfe ’ pality -

. L n'the north it borders Chemuyil, in the south Xel-Ha, in the
the pressures of tourist developmdrite principle beaches . . .
L : st the Caribbean Sea and in the west federal highway 307
of the area are owned by Fideicomiso Caleta de Xel-hay

Caribe (FIDECARIBE), which was created to advance tour- 'gure 1)'Th? total area is 311 hectare_zs, of which .156 are
. , in the terrestrial environment and 155 in the aquatic.

ist developmeniX’cacel was owned by the federal govern-
ment from 1972 to 1992, since 1993 it has been in the harHéSEARCH REVIEW

of the state.

In 1994 the Ecological group of the Mayab (GEMA) The relevant aspects of flora and fauna of the area are
officially proposed incorporating X'cacel into the Nationamentioned in the studies by GEMA (1994) and Prezas (1996).
System of Protected Areas (SINAFhe proposal includes The aquatic habitat is represented by two cenotes and coral
the diagnosis asked for by the federal authorities, includimgefs.In the terrestrial area, it displays a disturbed zone,
the physical, biological, historical, cultural, investigation, legeccuping extension of 2 hectares and represents 1.3 % of the
islation and socioeconomic aspects of the proposedTdrea. total area; 15% corresponds to the secondary vegetation rep-
National Institute of Ecology has not answered GEMA's recesented by an abandoned coconut plantatdocs
guestAt the moment, the importance of X'cacel’s beach iguciferg), 83.7% of the area is made up of native vegetation
considered in the Management Plan of the tourist corridor a good state of conservation in which subcaducifolia pre-
Cancun - Tulum since it is in a zone of ecological protectiotiominates the low foredn the terrestrial habitat 137 plant
(Gob. Est. 1994b).The same document indicates that thepecies, 20 mammals, 11 amphibians, 24 reptiles and 44 birds

X'cacel is located along the eastern coast of the state
Quintana Roo, 112 km south of Cancun by way of the
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were registered; in the aquatic habitat 23 species of algdg, disturbance of nesting female turtles and their nests e)
23 corals and 109 fishes were registered. disturbance caused by the artificial illumination of the beach

Some of the species observed at X cacel are consahd adjacent areas f) disturbance caused by noises gener-
ered under some kind of protection, either by the Mexicated by aquatic activities and g) disturbances in the reef and
laws (Gob.Fed.1994a) or by international norms (IUCN,its platform, potentially able to alter the water flawie vi-

1988; 1989).For the species of plants: the palm kukability study concludes that in the strip between the 60 m
Pseudophoenix sargentiChit Thrinax radiata Hoo’loop isobath and the Federal Highway Chetumal - Puerto Jua'rez,
Bravaisia tubiflorg subi’n Acacia dolichostactand man- there should not exist any type of developmkris. neces-
grove Rhizofora mangle Avicennia germinans sary to closely evaluate the proposal to include this coastal
Laguncularia racemosandConocarpus erecjaWithin the  strip and its associated forest in the National System of Pro-
species of fauna: the marsh croco@@i®codylus moreleti tected Areadrinally, it is asked that in case the area is sub-
the boa Boa constrictor, the marsh turtl&kinosternon ject to sale, that conservationists groups who have promoted
creaserj Rhinoclemmys areolatand the loggerhead andthe protection of the area and sea turtles are given the right
green sea turtles. of first refusal». The UNEP/ACOPS report (1995) recom-

Along the entire coast of Quintana Roo, Zuetal. mends permanent monitoring of the signed agreements, since
(1993) registered 1,331 to 2,166 loggerhead turtle nests d@hdre is a probability that this area will be sold for unsustain-
481 to 2,296 green turtle nests, of these 60% of the loggable tourist development which would cause ecological dam-
head and 45% of the green turtle nests were found on #ige and is contrary to the above mentioned agreement.
beaches in the central part of the sthitehe sea turtle tag-
ging program in the central part of Quintana Roo, Zatita
al. (1994, 1997) indicated that an average of 269 logge
head and 120 green turtles were tagBeeliminary data of MEXICO | GO
the maximum efficiency intercepting nesting turtles on th MEXICO _fj
main beaches is 75% for loggerheads and 89% for gre ||
turtles during the period of 1987 to 1998arquez (1976)
estimated 500 nesting loggerhead turtles and, 283 to 4 4
green turtles nesting in Quintana Roo (Ogren, 1989).

The relevance of conserving the main areas of the
nesting colonies of loggerhead and green turtles, is bas
on: a) more than 10 years of investigation and conservati
of these main nesting areas by the defunct Centro
Investigaciones de Quintana Roo, b) the investigations me
by Dr. Brian Bowen and his team from the University of YUCATAN
Florida, who indicate that a substantial portion of the dive
sity of mtDNA found among green turtles in the Atlantic
resides in this population, and similar arguments can be me
about the loggerhead turtles of this area c) eight years
environmental education activities have been carried out
this beach d) and finally X' cacel’s present state of conse
vation.

Considering the ecological importance of the are
X’cacel and the threat of tourist development the situatic 88° 00' 87°00°
should be reviewed'he representatives of the three level& | |

of government (Federal, State and Municipal), researchcen- p .. aq (1996) analyzed the incidence of tourism in the

ters, scientists with ecological knowledge and natural rgze 5 and evaluated alternatives such as a source of financing

source management experience, conservation groups, and i ontrolled or low impact tourism, whose benefits would
representatives from civil and private associations signed t4g | tilized for the operation of the area and to support the

document: Management Plan of the Tourist Corridor Cancupyjyjities of protection, investigation, conservation and en-

. Tu_lum (GobFed.1994a)This documer_]t indicates the fol-;ronmental educatiorf-ollowing a simplified scheme to
lowing : « In the case of the realization of developmeny, ) ate the suitable category of management for the pro-
projects or exploitation in the zone of X"cacel the following, ~tad area proposal by Mackinnetral.(1990) and accord-
risks to the integrity of the ecosystem and the species in dﬂﬁj to the natural values and suitable handling of the area.
ger of, extinction that live there, su_ch as mariqe turtles Wr_prezas (1996) concludes that it should be considered as a
depend on these beaches for their reproduction: a) eros{iinaged Natural Reserve, according to the proposed cat-

of dunes b) disturbance of the vegetation that controls tgri>ation by International Union Conservation Nature
flow of water ¢) contamination and alterations of the phyShUCN) and that with respect to the National

cal, chemical and biological characteristics of the beaches

LUA

Cancun

ﬂumel

MAR
CARIBE

21°00'—

Playa del Carmen

QUINTANA

ROO 20° 00'—
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System of Protected Areas (SINAP), it can be consiGONCLUSIONS
ered an area of protection of flora and wild fauBBEMA

: S : There is increasing pressure to develop this dtka.
(1994) proposes the creation of a local administration to map- part of the three of the critical beaches (Chemuyil,

age X cacel which would keep accounts available for pUb%venturas-DlF and X'cacel) have recently been sélthe

inspection and possibly giving greater stability to the pro]ecsttate and federal authorities do not include the area of X cacel

UBIGAGION: in SINAP, then this risks the losing of one of the most impor-

1)20° 20735""N, 87° 217030

B Ao 2 tant nesting sites for the green and loggerhead tufites.

s, T e ROV recovery of these nesting colonies would be affected; there-
o Beach fore, it will be left in doubt the credibility of the actions made
dy Coastal dune . .. . . . .
o Serub coastal by the Mexican Inter-ministerial Commission for Marine
Do veeion— Turtle Protection and Conservatignsubstantial portion of
1 e the mtDNA diversity in Atlantic green turtles resides in this
1 e one nesting population, and similar arguments can be made
i et for the loggerhead specigSonsider the effects of the con
' Doad struction of tourist infrastructure in the nesting areas of
|
|

Chemuyil and Aventuras DIF.

RECOMMENDATIONS

Therefore, we recommended an overhaul of the envi-
ronmental impact studies and a permanent monitoring of de-
velopment in these ared$at this area, X'cacel, vital to sea

turtle reproduction be protected in a meaningful way.
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ANGELES, BAJA CALIFORNIA, MEXICO

Antonio Resendiz S. Hidalgé2"? Beatris J. Resendiz Jeffrey A. Seminoff, and Wallace J. Nichol3

ICentro Regional de Investigacion Pesquera, El Sauzal de Rodriguez, Ensenada, Baja California, México. bandaa@cicese.mx

2Sea Turtle Research Station, Apartado Postal 135, Ensenada, Baja California, México

SWildlife and Fisheries Science, School of Renewable Natural Resources, University of Arizona, Tucson, Arizona 85721,
U.S.A.

INTRODUCTION

The origin of loggerhead sea turtl@agetta caretth @9 along the Pacific Coast of the Baja Peninsula. The trans-
along the coast of Baja California has until recently beenP&cific migration of this turtle, "Adelita”, has been followed
mystery. Various authors have cited the abundance by thousands of people over the Internet (Nichetsal,

of subadult and adult individuals in this area (Shaw;997) and she has recently completed the journey (Nichols
1947, Marquez,1969, Ramirez Cretzal, 1991, Bartlett, €t al, in prep).

1989), but no nesting areas along the eastern Pacific are
known. CRIP SEA TURTLE RESEARCH STATION

Sternberg (1981) speculated thatcarettanested in The CRIP Sea Turtle Research Station in Bahia de Los
Panama and Cornelius (1982) in Nicaragua, but these phgeles, Baja California, Mexico was founded in 1979. Dur-
ports are unsubstantiated. Bartlett (1989) was the first to sigg times of a legal sea turtle fishery in Bahia de Los Ange-
gest that these animals originate in the western Pacific (Augs, the monitoring of this fishery was carried out by the lo-
tralia). cal Canal de Las Ballenas fishing cooperative. Originally,

In 1993 a group of geneticists from the United Stateg| harvested turtles were inventoried at the Coronado Island
and Mexico investigated the genetiC affinities between inqiagoon north of town. In 1980 monitoring efforts were up-
viduals captured as bycatch in the Pacific high-seas fishgjsaded and a holding facility (later to become CRIP STRS)
and individuals along the Baja California peninsula (Bowe@as constructed on the northern edge of Bahia de Los Ange-
et al,1995). They demonstrated that loggerheads found jigs. The first studies of captive sea turtles at this facility oc-
the eastern Pacific had affinities with nesting populations gurred in 1981 when several juvenile loggerheads and black
Japan (95%) and Australia (5%). Following this, two aduliea turtles were donated from the Canal de Las Ballenas fish-
Ioggerhead seaturtles raised in the CRIP-Sea Turtle Resea.ﬁa'lcooperative_ The Originai goai was to house and reha-
Station (STRS) and included in the Boveral, survey were  pjlitate turtles injured in fishing nets and keep undersized
released along the Pacific coast of the Baja Peninsula in #i§mals (< 75 cm) for studies and eventual release. In 1982,
summer of 1994. One of these two adults was later Captur&ﬂ)nomic hardship in Mexico and deciining sea turtle popu-
along the southeastern coast of Japan near Kyushu (Resepgians brought about the collapse of the fishing cooperative

et al., 1998) In the summer of 1996 an additional adult an Bahia de Los Angeies and marked the independence of
male raised at the CRIP-STRS was released with a sateljig CRIP Sea Turtle Research Station.
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METHODS male);
Loggerhead sea turtle€4retta caretta captured in ComT;}S;S): Released with loggerhead #3 (Resenai

the central province of the Gulf of California near Bahia de

los Angeles, Baja California, Mexico (28 58 N,113 33 W)

were held in outdoor circular concrete tanks (5 x 1.5 m) i

Turtles were fed a variable diet consisting of fish, shark, ang# 37 and 333,
n

Loggerhead #5

ray in addition to seasonally available items such as the Cal il Donated by Canal de Las Ballenas Fish Coop., BLA;

fornia sea hareAplysia californicg, giant squid Dosidicus Capt|V|t.y: 1982-1993; .
. ) e Released: Donated to Museo*;
gigas), mussels Nlodiolus capa) blue swimming crabs

(Gallinectes arcuatys princely fiddler crabd{ca princep} Grom(hlz:ei:(;?;)éo'o cm /104 kg. to 65.4 cm / 48.12 kg.

and pelagic red crabBleuroncodes planipgsiWeight and .Comments: This individual was donated to the Museo de

e e e ot 1710 Lo Toruga Mt Oarc, e or Pacic o
y day. P " gerhead exhibit (Nov. 1993).

Turtles were identified with plastic tags placed on the front
flippers. All loggerheads were released offshore from Santa

Rosaliita, Baja California, Mexico (28°40' N, 114°12' W). ID# Iégggerhead #6
Origin: Donated by local fishermen;
RESULTS In Cap-tivity: 1986-1996;
Loggerhead #1 Released: Aug. 10,1996;
ID# 309 and 39; Growth: From 29.9 cm /4 kg. to 83 cm/ 95.3 kg. (Female);
Origin: Donated from local Fish Coop. "Canal de BallenasComments: This turtle ("Adelita”) was released with a
BLA; Telonics ST-3 satellite transmitter supplied by the
In Captivity: 1981-1994; United States Fish and Wildlife Service. It has re-
Released: July 19, 1994; cently completed an east-west transpacific migration
Growth: From 42.0 cm / 12.7 kg. to 79.8 cm /80.8 kg. (Fe- that was followed by many via the Internet (Nichols
male); et al, 1997).

Comments: This loggerhead had the longest stay (13 yrs) at
the STRS and was released with "Rosita" in 1994 (see  Each of these six turtles was used in the initial genetic

Resendizt al, 1998). analysis of the Pacific loggerhead assemblage (Beivai
1995) and have been confirmed to have haplotypes consis-
Loggerhead #2 tent with those found on Japanese nesting beaches.
ID# 27 and 310;
Origin: Donated from a sport fisherman; DISCUSSION

In Captivity: 1986-1994;
Released: July 19, 1994;
Growth: From 32.9 cm/ 6 kg. to 85.6 cm / 97 kg. (Female,

The migratory and genetic research that has been fa-
ilitated by this station has been important to our understand-

Comments: 478 days after her release from Baja Califor %%vsfef;c;m 1'883)6 Theeagi eceorltt)gy.r;l'::vgren(el?tg:sgrrglzses
waters, this turtle ("Rosita") was caught by a fisher* N ' PP g y

man off-shore from Kyushu, Japan (Reseneliz al., 1998), an_d the m|grato_ry route as demons_trated through
satellite tagging efforts (Nichols, this symposium) all sup-

al.,1998). port the transpacific migratory nature of this endangered spe-
cies. Movements that encompasses the entire North Pacific
Loggerhead #3 . ) . ) X
ID# 38 emphasize the importance of increasing the geographical

Origin: Donated by Canal de Las Ballenas Fish Coop.,BL,B?;Cale of mvesﬂgaﬂon_s and modifying our app_roa(?h 10 sea
s i turtle conservation to incorporate such vast migrations.
In Captivity: 1981-1991, . -
) . We suggest that efforts must continue to perform simi-
Released: Oct. 18,1991, . ; . . . .
lar flipper-tagging and satellite tracking efforts with wild-

Growth: From: 46.7 cm. / 11.4 kg to 74.6 cm. / 69.9 kgc'aught individuals so that our findings may be supported.

(Male); . i
Comments: Released with Loggerhead #4 (Reseeidiz Regardless, t_he research effort_s carrl_ed _ou_t atthe CRIP-STRS
illustrate the importance of an interdisciplinary approach to
al.,1992). . . ; . :
sea migratory studies and the benefit of cooperative multi-
Loggerhead #4 national investigations of sea turtle biology.
ID# 40; CKNOWLEDGEMENTS
Origin: Donated by Canal de Las Ballenas Fish Coop., BLK;‘
In Captivity: 1981-1991; Released: Oct. 18,1991; We would like to thank the local community of Bahia

Growth: From 36. 2 cm / 7.2 kg to 77.9 cm / 78.0 kg. (Fede los Angeles (Ejido) and the hundreds of volunteers and
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fishermen who have been involved with this project. In adNichols, W.J., J.A. Seminoff, and L. Jimenez. (In Press.) Sea
dition, Dr. Grant Bartlett, One World WorkForce, Coastal turtles, Science, and surfing: Riding the Internet from
Conservation Foundation were critical to the success of these the classroom to the fielBroceedings of theSeventeenth
projects. We would especially like to thank CRIP-PESCA, Annual Sea Turtle Symposiugiharon Epperly (Comp.).
the Bartlett Lab, Foundation For Field Research, Sea TurfRamirez Cruz, J.C., |. Pena Ramirez and D. Villanueva Flores.
Center, and University of Arizona for their generous finan- 1991. Distribucion y abundancia de la tortuga perica

cial assistance. Caretta caretta_innaeus (1758) en la costa occidental
de Baja California Sur, Mexicérchelonl1:1-4.
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TEMPORAL AND SPATIAL VARIATION OF THE HATCHING TEMPERATURE IN
TRANSPLANTED LEPIDOCHELYS KEMPI NESTINGS AND THEIR INFLUENCE ON
THE SEX RATIO, AND EGG SURVIVAL AND MORTALITY

G. Vazquez Lund, R. Sanchez Trejé, R. Marquez Millan®, and R. Castro MelendeZ

ICRIP- Tampico Tamaulipas, C.P. 89090, México.

2Lab. Ecologia Costera y Pesquerias, UAM-X, A.P. 23182, C.P. 04960, México, D.F. México
SCRIP-Manzanillo, A.P. 591, Colima, C.P. 28200, México. rtrejo@cueyatl.uam.mx

The influence of temperature on the sex ratio has betththe higher metabolic heat thus produced by the embryonic
studied for almost all the known species of marine turtlgtevelopment. Nevertheless, these differences did not affect
since the 1970's and in different parts of the world. Neveihe sex ratio, as they ocurred after the critical period for the
theless, the influence of the thermal gradients which develsgx determination and did not exceed 0.4 °C. Egg mortality,
within the nests ofepidochelys kempiin the determina- Which was 24 % could not be relatied to thermal defferences
tion of the sex ratio, and egg survival and mortality haiithin the nest, as no correlation to temperature of the nest
scarcely been studied. The thermal gradients within the ne#t@s statistically proven.
of this species were determined through temperature records
obtained with thermocouple thermal sensors at different
points and depths of the incubatory chamber during the
months of maximums anidation of this turtle in Rancho
Nuevo, Tamaulipas, México. The information thus obtained
was further statistically studied in order to determine if sig-
nificative thermal gradients ocurred, as well as, their rela-
tion to sex ratio, and egg survival and mortality. These re-
sults show significative differences in the temperature of the
peripheral regions of the nest as compared to the core region
which are due to the aggregation af the eggs at this latter and
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MARINE TURTLE PROJECT, TOLUCA BEACH - CESTA

Rafael Vela Nuila and Juan Carlos Sanchez.
Salvadoran Center for Appropriate Technology Kilometro 4, Carretera a San Marcos # 392, San Salvador, El Salvador.
cesta@es.com.sv

The marine turtle is one of the many animal species
important for the maintenance of the marine ecological en-
vironment and it also has historical importance. It is in dan-
ger of extinction and some of the principal reasons for this
threat in El Salvador are:

1) THE OVER-EXPLOITATION OF EGGS.

2) PRAWN BOATS CAUSE OCCASIONAL DEATHS.

3) OCEANIC POLLUTION BY DOMESTIC AND IN-
DUSTRIAL WASTES

As a result of this CESTA (Salvadoran Center for Ap-
propriate Technology) started the MARINE TURTLE
PROJECT at Toluca Beach, Department La Libertad, El Sal-
vador in 1994. The aim of this project is the protection and
conservation of marine turtles in order to maintain both the
marine ecological balance as well as provide food for the
people. The project has achieved one of these objectives by
making possible the hatching of 30,000 small turtles of the
species Olive Ridley (Lepydochelys olivacea). The success
of this project is due to local families and their leaders living
in the community. They have been involved in the construc-
tion of a hatchling nursery and two pools. An important part
of this project was to strengthen community cooperation as
well as develop relations with other institutions. One of our
visions is to find an adequate alternative with the objective
of benefiting local people as well as turtle egg collectors,
with the idea to reduce the over-exploitation of turtle eggs as
well as to improve the quality of life for the people and pro-
moting in them the awareness of the threat to this turtle spe-
cies. Hopefully, in the medium term we will achieve that the
turtle egg collectors will not be totally dependent on turtle
eggs for their income but will find other sources such as sell-
ing handicrafts, natural medicines and organic foods, nature
walks for the public, etc. This would permit the reduction of
egg collectors on the beach and the possibility to declare this
a protected zone. This will allow the turtles to lay their eggs
with less human intervention.
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SEA TURTLES IN THE GULF OF VENEZUELA: A PRELIMINARY DIAGNOSIS

Tito Barros?, Lenin Parra?, Mayra Matos?, and Lizbeth Cacere$

! Museo de Biologia, Facultad de Ciencias, Universidad del Zulia, A& Maracaibo 4011, EdcZulia, Venezuela
Iparra@solidos.ciens.luz.ve

2 Departamento de Biologia, Facultad de Ciencias, Universidad del Zulia, 3¢&jdMaracaibo 4011, Eddulia, Venezuela

An inventory was made of all available reportsvenezuelan towns and also Maicao, a nearby town in
concerning the presence of sea turtles in the Gulf folombia.We intend to update and complete information
Venezuela, in order to start an evaluation of their current the status of sea turtles in the Gulf of Venezuela by making
situation.The study area includes the coast of the Venezuelan inventory of possible nesting sites, as well as documenting
Guajira, located at the northwestern extreme of Venezuethg effect of human activities on sea turtles in the area.
as well as the shores of the Cienaga de los Olivitos Wildlife
Refuge, at the northeast of the Gulf of Venezueld987, ACKNOWLEDGEMENTS
four species €helonia mydas;aretta carettaDermochelys

conaceaangEr_etrEochelysflmbrlcatlawere rep(»jorted in this ymposium has been possible thanks to arrangements made
area.C.fn:]y ashst et;nost_ fgql_ldentﬁf refporte Spec_';;’s an y J.G. Frazier to get support from The David and Lucile
most of them have been individuals of Immature S Packard Foundation to IParra.Moreover, L.Parra, M.

suggests t_hat the Gulf_ is a foraging area for_ immatlhm_es. Matos and LCaceres were supported by Corpozulia, LUZ,
1995 alepidochelys olivaceaas found on Caimare Chico Presidencia de la Asamblea Legislativa del Estado Zulia and

beach.SivTral_spbequ]ns (ﬂke)zrmocfhelyg conage:nd_ hPresidencia de la Comision Especial de Limites, Asuntos
Eretmochelys imbricathave been found stranded wit Fronterizos e Indigenas.

portions of fishing nets around their bodies, which confirms
the threat of incidental capture in fisheri8&veral shells
were also found along the co&3ga turtles have traditionally
been important as food in the diet of the Guajira people, and
in recent years “Guajiros” have sold turtle products in

The presentation of this work at the™A&nnual

OCCURRENCE, DISTRIBUTION AND ABUNDANCE OF GREEN TURTLES, C HELONIA
MYDAS, IN LONG ISLAND, NEW YORK: 1986-1997

Kerin A. Berry %, Marie E. Peixotd, and Samuel S. Sadove"?
Department of Natural Sciences, LIU Southampton College, Southampton, NY 11968, U.S.A.
2Puffin Consulting, P.O. Box 361, Jamesport, NY, 11947, U.S.A. bphysal@pipeline.com

Loggerhead and kemp’s ridley sea turtles have been Green sea turtles generally arrive in Long Island dur-
studied extensively, but relatively little has been reportaflg late July - early August and remain in the are until late
about the biology of juvenile green turtles in Long Islandpctober - early November with the highest abundance in
New York. Tagging, morphology, and positional data wagte September and early October. Although green turtles
collected from 1986 through 1997 in cooperation with comyere found throughout the Peconic Estuary there were clearly
mercial fishermen. time dependent distributional trends. During arrival and de-

Atotal of 81 individual green turtles was captured dutparture periods turtles were found in eastern areas. During
ing the study period. The average number of turtles per ygasak times green turtles were found in more western areas
is 7.36+4.50 with a range of 0-19. Of the 81 turtles captureglyt widley distributed. Distributions were found to be highly
21%(n=17) were recaptured. In any one year the highest tgrrelated with submerged aquatic vegetation distributions.
capture rate was.75 during 1991. Annual recapture rates indicate that more turtles are

The mean straight carapace length for all green turtlggesent in New York waters now than at the beginning of
captured is 31.93%5.83cm (n=81); mean weight ithis study.

4.84+4.95kg (n=77). Growth rates were calculated for five
turtles with recapture intervals of 25 days or greater. The
mean growth rate for 30-40cm size class is 8.70+4.54kg/yr.
The mean SCL growth rate is 6.33+1.87cm/yr
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TRACKING A SUBADULT CARETTA CARETTA THROUGH PUBERTY

Emma Hickerson and Dr. David Owens
Department of Biology, Texas A&M UniversityCollege Station, TX 77843, U.S.A. emmah@bio.tamu.edu

Sea turtles either residing at or passing through the
Flower Garden Banks National Marine Sanctuary have been
studied since fall 1995, Scientific divers captured a subadult
male Caretta carettan June, 1995, and on two subsequent
occasions over a period of 19 months, Documentation of the
development of secondary sex characteristics over this time
period indicate that this Individual a going through puberty.
Satellite and radio tracking data suggest strong site fidelity
during this life history stage. Data suggest that the Flower
Gardens may provide feeding habitat €@aretta caretta
subadults.

SEA TURTLE FEEDING GROUNDS OF BRAZIL

Maria Angela Marcovaldi?, Augusto C. C. D. da Silva?, Berenice M. G. Gallo?, Cecilia Baptistotte, Claudia F. Vieitas?,
Claudio Bellini?, Eduardo H. S. M. Lima?3, Jaqueline C de Castilhos, Jodo C A. Thomé?, and Taisi M. Sanche$

! Fundacéo Pro-TAMAR National Coordination - CP2219, Salvador — BA, 40210-970, Braamar@e-net.com.br

2TAMAR-IBAMA/Fundacao Pr6-TAMAR Regional Coordinators

3 TAMAR Technical Coordinators

The main sea turtle nesting sites in Brazil have begmrecovery tanks) are all recordéahportant notes are also
protected since 1980 by TAMAR (Brazilian Sea Turtleecorded through key words in a specific field of the data-
Conservation Program), a federal government initiative @fase Data recording goes through the following steps: a field
IBAMA (Brazilian Institute for the Environment), co-man- notebook, a regional database and the national database where
aged by Fundagéo Pro-TAMAR, a non-governmental orgat the information is gathered and keetailed informa-
nization.Since then, TAMAR has also collected informatiortion has been gathered on the fishing methods that most of-
on dead and stranded turtles found along the Brazilian coagin capture marine turtles in Brazilian coastal waters where
line. Of the seven species of sea turtle existing in the worliAMAR is working, and is now being described and com-
five are found in Brazil: loggerheaGaretta caretty green  piled in a manual (Fundagéo Pro6-TAMAR, in prepish-
(Chelonia mydas)leatherbackDermochelys coriac§a ing methods are mostly artisanal, the most common being:
hawksbill Eretmochelys imbricajaandolive ridley floating weirs, set nets and fish tragis census will help
(Lepidochelys olivacggMarcovaldi and Marcovaldi 1987). to identify the main threats to the turtles in their feeding
Following the establishment of conservation and researgfounds and also aid the development of appropriate man-
stations at the main nesting areas, TAMAR began in 19914gement and conservation strategies necessary to address
work in the main feeding grounds, where the levels of inctheir impacts.
dental capture is high (Marcovaldi 199itial efforts to The overall results obtained so far reveal specific char-
increase at-sea protection of marine turtles found in feediagteristics of each area, which enables TAMAR to apply spe-
areas were at Ubatuba and afterwards in Almofala and Pontiic methodologies for their managemédépending on the
do Peba (Figure 1)n addition, some of the nesting beachephysical and cultural characteristics of the feeding grounds,
also support regular numbers of turtles that feed, mate, ai@ work is divided into two major strategi€gst, environ-
rest in the nearby coastal wateAdl. stations collect infor- mental education is undertaken at sites with high levels of
mation on dead and stranded turtles found along the beachegture, with the aim to alert the local fishermen of the threats

As was done with data from nesting turtles, a databasesome fishing techniques to sea turtles and the marine en-
has been created to organize and standardize the collectifronment.Through the campaign “Not everything caught
of information in the feeding groundSate, time of occur- by the fishing net is fish,” techniques of reviving captured
rence, condition of turtle (alive, dead or drowned), curvedirtles that are unconscious are taught to the fishermen and
carapace length and width, species, sex (when possible), thg coastal communities in genefBihe campaign involves
number and the final outcome (dead, released at sea, or hiatdrmal conversation, video presentations (a special 5 min-
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Table 1. Number of dead turtles recorded by TAMAR along the
Brazilian coastline since 1980.

SPECIES NUMBER
Chelonia mydas 953
Eretmochelys imbricata 45
Caretta caretta 154
Lepidochelys olivacea 202
Dermochelys coriacea 10
Non identified 1530
TOTAL 2894

utes animation video was made for this purpose), and dist
bution of leaflets and postetsiring the people involved in

fisheries activities to work for the protection of turtles check
ing the nets for turtles and orienting other fisherman abo
better spots for placing nets, as well as creating new ecolo
cally sound economic alternatives are all part of the pr¢
gram.The TAMAR Program intends to revive and maintain
the cultural identity of the coastal areas by employing tec
nigues that directly involve the coastal communities, such
promoting festivals and parties with the sea turtle image

F. A Abreu-Grobois, RBrisefio, RMarquez, and LSarti (Comps.)

the capture of turtles using free diving is a specialized skill,
currently TAMAR is undertaking to train its interns and per-
manent staff in these techniqudsis occurs mainly in
Fernando de Noronha and Atol das Rocas (Figure 1).
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the themeThis strategy is used mainly at the Ubatuba and

Almofala stations (Figure 1).

Almofala - CE
/Atol das Rocas -RN

. _ Fernando de Noronha -PE
Pontal do Peba -AL

Ponta dos Mangues - SE
Pirambu - SE

Mangue Seco - BA

Brazil

Sitio do Conde - BA

—\ Subaima - BA

x Praia do Forte - BA
Arembepe - BA
Itapoan - BA

\/ M i -BA
au

Atlantic Ocean

Figure 1. Location of TAMAR stations in Brazil

Figure 2. Number of turtles captured on fishing devices and safely
released to the sea by TAMAR

Of 6561 records, only 44.1% correspond to dead and
stranded individualdn the majority of the cases, the cause
of death could not be identified, due to advanced decompo-
sition, which could indicate that these deaths occurred off
shore or in harbors away from TAMAR statiofgble 1
presents data on dead turtles found along the coast by spe-
cies.In Alagoas State (Pontal do Peba- AL) (Figure 1), most
turtles were already far too decomposed to enable the iden-
tification of the species or cause of death.

In Bahia (BA) and Espirito Santo (ES) States set nets
are a common fishing device that capture sea turtles, and in
Sergipe State (SE) semi-industrial shrimp trawlers are com-
mon.

The records of turtles captured in fishing devices are
mainly from the fishing communities of Ubatuba (87.3%)
and Almofala (6.7%), where most of the turtles were safely
released to the sea (98.5% at Ubatuba and 98.7% at
Almofala).In Ubatuba, most of the turtles captured (98.3%%)
were Chelonia mydaswhere carapace measurements sug-
gest a population of juveniles and subadults (Tablel@at-

The second strategy that began in 1987 is in water liag weirs are the fishing devices that more often capture sea
search studies on behavior and growth parameters of maringles in the area (79.6%At Almofala the greatest major-
turtles, and takes place at sites with good diving conditiongy of individuals were als&€helonia myda$92.5%), and
Researchers capture sea turtles through free diving, tag tiadeapace measurements suggest a population of juveniles to
individuals, and take notes on weight and curved carapamgults (Table 2)Fish traps are the fishing devices that more
length and width (Bellini and Sanches 199&)gs used are often capture sea turtles in this area (91.2%).

Inconel (model # 681), and are placed one on each of the

In Atol das Rocas and Fernando de Noronha (Figure

front flippers, at the trailing edge proximal to the first scalel), 1127 captures of sea turtles were recorded during under-
After which, turtles are immediately released to the Asa. water studies, being 770 captured at the first station and 357

Table 2. Records of green turtle

. . Station Max CCL Min CCL N Max CCW  Min CCW N Max Min N
(Chelonia mydas) capturgs ln' (cm) (cm) (cm) (cm) weight  weight
Ubatuba and Almofala Stations; —(pamba 96.0 270 2141 915 21.0 1944 2.4 83.0 2019
CCL = curved carapace length, amofala 120.0 27.0 170 113.0 21.0 170 - -

CCW = curved carapace width,
weight in kg.
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at the latter onel’he species most frequently captured werACKNOWLEDGEMENTS
I(E_rraett)rlr;o;:;elys imbricatandChelonia myda both places We thank Charles Tambiah and Matthew Godfrey for

’ reviewing the manuscripfAMAR is affiliated with IBAMA,
Table 3. Records of sea turtle captures in Fernando de Noronha CcO-managed by Fundag&o Pro-TAMAR and officially sup-
and Atol das Rocas Stations;, CCL = curved carapace length (in ported by PETROBRASWe would like to acknowledge
cm), CCW = curved carapace width (in cm), weight in kg. travel assistance from a grant made to the Symposium from
David and Lucile Packard Foundation.

STATION Max Min N Max Min N Max Min N
CCL CCL ccw ccw Weight Weight
F. Noronha
E. imbricata 84.0 30.5 395 68.0 26.0 287 42.0 15 277 LITERATURE ClTED
C. mydas 81.0 32.0 73 73.0 26.5 36 31.0 3.8 40 L. i
Aol das Rocas Bellini, C. and T.M. Sanches1996. Reproduction and
£ imbricata 85 %0 158 780 3O 133 SLO 65 29 feeding of marine turtles in the Fernando de Noronha
C. mydas 85.0 335 160 75.0 30.0 151 22.0 4.5 22

Archipelago, BrazilMarine Turtle Newslette74: 12-
Because individuals are tagged before release, upon 13. )

recapture data on growth rates and behavior are obtaineENDACAO PRO-TAMAR, (In prep.Manual das artes

When capture happens away from the beach, researchers onlyde pesca que capturam tartarugas marinhas no Brasil

tag and measure the turtles, without weighting timtol ~ Marcovaldi, M.A, 1991.Sea Turtle Conservation Program

das Rocas, the same methodology is also used for adult indi- in Brazil expands activitiedvarine Turtle Newsletter

viduals that reproduce in the area, which are not weighted 52 2-3.

due to their dimensions (Table Zhe only species nesting Marcovaldi, M.A. and G.G.Marcovaldi. 1987. Projeto

there isChelonia mydas Tartaruga Marinha: areas de desova, época de

reproducdo, técnicas de preserva@ietim Fundagéo

Table 4. Biometric parameters of C. mydas captured at Atol das Brasileira para Conserva(;éo da Nature22 95-104.

Rocas using free diving.

Max CCL Min CCL N Max CCW  Min CCW N
(cm) (cm) (cm) (cm)

Males 118.0 85.0 54 110.0 85.0 54

Females 132.0 110.0 8 117.0 102.0 8

The number of turtles saved and released at sea is in-
creasing annually at TAMAR stations (Figure Phrough
these research and conservation activities, TAMAR is gain-
ing a better understanding of sea turtles at different life his-
tory stages, and is working to protect them as well as their
habitats All work is carried out with due consideration of
the environmental, social, economic and cultural conditions
of the local communities.

SIZE CLASS OF SEA TURTLES IN NEW YORK FROM 1986 TO 1996

David P. Reynoldg and Samuel SSadové
! Dept.of Bioscience and Biotechnology, Drexel University, Philadelphia, PA 19104 U&oldsdp@juno.com
2Puffin Consulting Inc., PO Box 361, Jamesport, NY, 11947 U.S.A.

Sea turtle occurrence is seasonal in the temperate wark and the NMFS Cooperative Marine Turtle Tagging
ters around Long Island, New York and appears to provid&ogram.
important summer foraging habitat for juvenile sea turtles.  The sea turtles that were retrieved from pound nets were
Seaturtles regularly caught in commercial fishing gear (pournded in various studie¥he studies reported mean straight
nets) in near shore embayments are loggerh€ade{ta carapace lengths (SCL) for three species of sea turtles.
carettg, Kemp’s ridley [epidochelys kempiiand green Standoraet al.(1989) examined growth rates and movements
(Chelonia mydassea turtlesThese captures are a result obf Kemp’s ridleys (mean SCL = 29.4 cm) in New Yofk-
an ongoing program with commercial fishermdpon cap- lemetry studies were also done by Stanéobml.(1991) on
ture, straight carapace length (SCL), width, and mass wéemp’s ridley (mean SCL = 30 cminvestigation on the
measurediVe tagged turtles with either a Passive Integratetiets of green turtles (range 25 to 40 cm) (Betiad,, 1991),
Transponder (PIT) tag or a Monel Tédj.data was recorded Kemp’s ridleys (mean SCL = 32.5 cm) (Burkieal, 1994)
for the New York Sea Turtle Stranding and Salvage Ne#nd juvenile Kemp's ridleys (mean SCL = 32.8 cm) and log-
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gerheads (mean SCL =50.1 cm) (Burke and Standora, 1993) and ConservatiorNOAA Tech.Mem.NMFS-SEFSC-
were performed using pound net captufetditional SCL 302, 195pp.

were reported for cold-stunned greens (mean SCL = 32.Burke, V.Jand E.A Standoral993.Diet of juvenile Kemp's
Kemp’s ridleys (mean SCL = 29.4 cm) and loggerhead (mean ridley and loggerhead sea turtles from Long Island, New

SCL = 49.5 cm) sea turtles in New York (Morreateal, York. Copeial993 1176-1180.

1992). Burke, V.J., S.Morreale, and EA. Standoral994 .Diet of
Age estimations are based on SCL of nesting female the Kemp’s ridley sea turtleepidochelys kempin New

turtles (Frazer and Ehrhart, 1988aillouetet al. (1995) York waters.Fish Bull. 92:26-32.

used 600 mm SCL and Marquez-M (1994) used 650 m@uillouet, C.W. C.T. Fontaine, S.AManzella-Tirpak, and

SCL for the estimate of age at sexual matufihe reported T.D. Williams. 1995.Growth of head-started Kemp’s

mean SCL for the sea turtles in New York between 1986 to ridley sea turtlesl{epidochelys kempiifollowing

1996 indicate that these loggerhead (mean = 49.4 cm, SD = releaseChelonian ConserBiol. 1: 231-234.

1.34), Kemp'sridley (mean = 30.2 cm, SD =1.43), and greé&mazer, N.B.and L.M. Ehrhart.1985. Preliminary growth

(mean = 32.2 cm, SD = 4.54) sea turtles are juveniles. models for greenChelonia mydasand loggerhead,
We compared the variance of SCL within each species Caretta carettaturtles in the wildCopeial985 73-79.

for loggerhead (n = 233), Kemp's ridley (n = 107) and greedarquez-M., R.1994. Synopsis of biological data on the

(n = 80) sea turtles that were caught in pound nets in New Kemp’s ridley turtle,Lepidochelys kempiGarman,

York waters between 1986 and 1996e null hypothesis is 1880).NOAA Tech.Mem.NMFS-SEFSC-343, 1-91.

that there is no significant difference in the mean SCL favlorreale, S.J., A.BMeylan, S.S. Sadove,and E.A.

loggerhead, Kemp's ridley and green sea turtles from 1986 Standoral992.Annual occurrence and winter mortality

to 1996.The alternative hypothesis is that there is a signifi- of marine turtles in New York waterd. Herpetol 26:

cant difference in mean SCL for loggerhead, Kemp’s ridley 301-308.

and green sea turtles from 1986 to 1996 fail to reject the Standora, E.AS.J.Morreale, R Estes, RThompson, and

null hypothesis that there is no significant difference in the M. Hilburger.1989.Growth rates of juvenile Kemp’s

mean SCL for loggerhead (p = 0.5525), Kemp’s ridley (p = ridleys and their movement in New York watehs:.

0.5584) and green (p = 0.3492) sea turtles from 1986 to 1996. Eckert, K, L. Eckert, and TH. Richardson1989.Proc.

The likelihood that a Type | error was made was set by (= of the 9th Annual Workshop on Sea Turtle Bawld

0.05.According to the data, there is no significant differ-  ConservS.A., 7-11, Jekyll Island, Georgia, NOAA Tech.

ence in the mean SCL for loggerhead, Kemp’s ridley and Mem.NMFS-SEFC-232.

green sea turtles over the 10-year period. Standora, E.A., V.JBurke, and S.JMorreale.1991.
The analysis of the data showed no significant differ- Application of recent advances in satellite transmitter

ence in the variance of SCL of three sea turtle species over a microtechnology: Integration with sonic and radio

10-year periodSea turtles captured in near shore waters tracking of juvenile Kemp’s ridleys from Long Island,

around New York during the summer have been considered NY. In: Salmon, Mand JWyneken(Comps.) Proc. of

to be juvenile and sub adults based on STie reported the 11th Annual Workshop on Sea Turtle Beohd

means of SCL in previous studies using pound net captured ConservNOAA Tech.Mem.NMFS-SEFSC-302, 195p.

sea turtles were similar to those found in this analysis.

study indicates that there has been no significant change in

mean SCL of three species of sea turtles over a 10-year pe-

riod. The size class of the three species of sea turtles com-

prises the majority of sea turtles that occur in New York

waters.This analysis also provides further support that for

some juvenile and sub adult sea turtle species, the Northeast

U.S.is an important summer foraging habitat.
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GENETIC POPULATION STRUCTURE OF THE LEATHERBACK TURTLE IN THE
EASTERN PACIFIC: CONSERVATION IMPLICATIONS

Ana R. Barragant and Peter Duttor?
!l aboratorio de tortugas marinas, facultad de ciencias, unam. Circuito exterior c.u México D.F. 04510, México
2Noaa-nmfs southwest fisheries science center. La jolla, ca 92038, U.S.A. arbr@hp.fciencias.unam.mx

Genetic techniques have given a fast and relatively ea$ys conclusion is supported by a few recaptures of tagged
way to handle some basic management problems for sea tuiglmales found nesting in different beaches in the same sea-
populations, that can't be solved using traditional monitoson. Comparing the populations of Mexico and Costa Rica,
ing techniques such as tagging. During the past few yeaadpw level of population subdivision as well as high values
genetic studies have shed light in some of the biological chdor Nm are also observed, which suggest the same degree of
acteristics of the leatherback turtl@grmochelys coriacga gene flow, yet recent common ancestry can't be discarded
in the Eastern Pacific, and have made significant contribas an explanation. These results support the idea that the
tions to conservation programs for the species. During thesesting colonies in the Mexican Pacific belong to the same
studies, samples taken from the major rookeries in Mexiddanagement Unit (MU) as described by Moritz, 1994, which
and Costa Rica were analyzed for several loci (mithocondriabssibly includes the Costa Rican population. If this is true,
DNA and microsatellites), in order to assess the populatiamstitutions working in the conservation of the leatherback
structure of this species in the Eastern Pacific. None of tirethe Eastern Pacific must collaborate closely together to
two kinds of DNA studied, mithocondrial or nuclear, showeeffectively protect this species.
evidence of population substructuring. Concordance among
the results with different loci, high haplotypic diversity and
high values of Nm suggest a significant degree of contempo-
rary gene flow between all the nesting colonies within Mexico;

GENETICS OF MEXICAN BLACK TURTLE ROOKERIES BASED ON mtDNA D-LOOP
SEQUENCES- PRELIMINARY RESULTS

Omar Chassin Norig, Daniel Pifiero D!, Peter Duttor?, Javier Alvarado®, and F. Alberto Abreu Grobois*

!Laboratorio de Genética y Evoluciomstituto de Ecologia, UNAMA. P. 70-275, México, D.F. C. P. 04510
ochassin@mirandacologia.unam.mx

NOAA-NMFS Southwest Fisheries Science Cent®.mBox 271.La Jolla CA 92038

%Instituto de Investigaciones sobre Recursos Naturales, UMShitiago Tapia N&17.Morelia, Michoacan, MéxiccC.
P.58000.

“Laboratorio de Conservacion y Manejo de Recursos Biéticos, Estacion Mazatlan, Instituto de Ciencias del Mar y Limnologia
UNAM, Apdo. Postal 811 Mazatlan, Sinaloa MéxicoRC82000

The black turtleChelonia agassiziests at more than a This study is extending previous genetic surveys to a
dozen beaches on the coast and islands of Western Mexigtgater number of rookeries and utilizing larger sample sizes.
More than 90% of its nests are found in Colola and MaruaBased on the sequencing of the d-loop of mitochondrial
beaches in Michoacan staféie systematic status of this turtleDNA, it seeks to ascertain the extent of genetic structuring
has been debated recently, as its alleged singularity (partiofithese assemblages and their relationship to other rooker-
larly with respect to other Pacific basheloniapopula- ies in the Pacific that have also been studied with the same
tions) in terms of biogeographic isolation, carapace coloraethodswhich should provide a better understanding of
tion and shape, breeding skull morphology and reproductitiee evolutionary relationships amo@geloniapopulations
biology may not be sufficiently compelling to classify as aand aid regional management strategies.
independent taxonomic categoityis of interest that previ- Preliminary comparisons of D-loop sequences from
ous molecular genetic analyses, using RFLP and sequen€edola individuals (N=36) and those from other portions of
of mtDNA and nDNA loci, do not support a genetic distincthe Chelonia range in the Pacific basin are discug#etin
tiveness of the black turtle (Dutten al, 1996; Bowen and the 36 sequences analyzed there were found two haplotypes
Karl, 1997) Nonetheless, these studies, although indicativéat differ in three positions, the frequency value of Haplo-
have suffered from low sample sizes and rookery coveratype E was of 0.611, whereas Haplotype F was388&D.
to be conclusive. The estimated values of haplotype diversity (h) was of 0.4888
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+ 0.0408 and the nucleotide diversity) (vas of 0.003612 + ACKNOWLEDGMENTS

0.00249. .
The haplotypic diversity is the probability that two A todos los tortugueros de Chiapas, Oaxaca, Guerrero,

haplotypes taken at random from the population should Néig?:?;z? ACIZO,l\Iln(W)c":'lA\y A‘ﬁlllj(;ospggfﬂ;spoggclgga:?gogzl

different and the nucleotide diversity is the probability th#\lucleotldos y ala CONABIO por el convenio NURBA37/

two nucleotides with homologous positions taken at rando, 66/97 OCN would like to thank DIE and CECADESU for
should be different; therefore, at larger values of this quan heir support during the Symposium.

ties corresponds a higher genetic diversity of the population.
The genetic variability could be reduced in small POPY | TERATURE CITED
lations and a scarce variability diminishes the capacity for
adaptation to environmental changes because the fitnes®ofven, B.W.and Karl A.S.(1997) Population Genetics
each individual is limited. Phylogeography, and Molecular Evolutibm Lutz, L.
The diversity values found in this investigation are high ~and Musick, A.J(Eds).The Biology of Sea TurtlsSRC
in comparison to the results obtained in Costa Rica, Surinam PressU.S.A.pp 29-50.
and Ascencion (Encalada, 1996); although their beaches, jistton, P.H, Davis T.G, and Owens, {1996b) Molecular
as Michoacan’s, have a similar number of nests per year. Phylogeny for marine turtles based on sequences of the
Besides, the variability values obtained in Michoacan are ND4-Leucine tRNA and control region of mitochondrial
somewhat lower than the ones from beaches with a less num- DNA. Mol PhylogenetEvol 5: 511-521
ber of nests per year, like Quintana Roo, Florida and Brakihcalada, E.§1996) Conservation genetics of Atlantic and
(Encaladaop. cit). For making comparisons it would be ~ Mediterranean green turtles: inferences from mtDNA
important to obtain results from other beaches and ideally to sequencedn: Bowen, B.W.and Witzell, W.N.
compare them with a “healthy” populatidks a preliminary Proceedings of the International Symposium on Sea Turtle
statement it could be said that the genetic variability of the Conservation GeneticOOA Technical Memorandum.
Ch. agassizfrom Michoacan hasn’t been diminished in spite  NMFS-SEFSC-39&Pp 33-40.
of the reduction of individual numbers in the last decades.

MATING SYSTEM OF CARIBBEAN LEATHERBACK TURTLES AS INDICATED BY
ANALYSIS OF MICROSATELLITE DNA FROM HATCHLINGS AND ADULT FEMALES

Caitlin Curtis 1, Charlene J. Williams?, and James R. Spotila

Department of Bioscience and Biotechnology, Drexel University, Philadelphia, PA 19104, U.S.A.

2Department of Medicine, Division of Rheumatology, Thomas Jefferson University, Philadelphia, PA 19107 U.S.A.

3School of Environmental Science, Engineering, and Policy, Drexel University, Philadelphia, PA 19104, U.S.A.
caitlincurtis@hotmail.com

We examined the mating system of leatherback turtlei, both nests indicating that they were fathered by the same
Dermochelys coriacean the Caribbean coast of Costa Ricanale. These results differ from Pacific leatherbacks (Rieder,
in 1996. We collected 5-50 pl of blood from 35 nesting feet al., 1998) which appear to have a polygynous mating sys-
males and 20-30 hatchlings from 18 nests of those femalesm at Playa Grande, Costa Rica. The mating system in the
We stored blood in Longmire’s solution and on PCR DNACaribbean would maintain more genetic variation in the popu-
sample isolation paper. We used primer sets (Ei8 and Ccllatjon and may be related to its greater population size.
from Caretta carettaand Eretmochelys imbricata
(FitzSimmonset al, 1995) and (Dc99) fronb. coriacea
(Dutton, 1995) in PCR reactions to amplify microsatellite
(CA)N/GT)n regions from leatherback DNA. We screened
families at two loci, and if further clarification was needed,
at Dc99 as well. If more than 2 paternal alleles were de-
tected we assumed they came from more than one male. There
was no difference in amplification of microsatellite regions
between blood stored in lysis buffer or on sample isolation
paper. The DNA paper is superior for collecting DNA
samples in the field. Single maternity occurred in 10 of 11
nests. Multiple maternity occurred in one nest. Successive
nests laid by one female contained the same paternal alleles
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TENDENCY TOWARD SINGLE PATERNITY IN LEATHERBACKS DETECTED WITH
MICROSATELLITES

Peter H. Dutton?, Elyse Bixby, and Scott K Davis?

!National Marine Fisheries Service, Southwest Fisheries Science Center, La
Jolla Laboratory, FO. Box 271, La Jolla, CA 92038, U.S.peterd@cliban.ucsd.edu
2Dept.Animal Sciences, Texas A&M University, College Station, TX 77843, U.S.A.

Molecular techniques provide new tools for peekingion rates were highest in DC2-95, one of the most polymor-
into the sex life of sea turtléSbservations on courtship andphic loci. The lack of multiple paternity in this study cor-
mating in leatherbacks are almost non-existent, although seborates previous findings with microsatellites for green
turtles are generally presumed to be promiscuous basedtoriles in Australia (FitzSimmons 1996), and suggests either
extensive studies of green turtles (Alvarado and Figuerahat female leatherbacks rarely mate with multiple males (per-
1991).FitzSimmons (1996) surprisingly found that multiplehaps as a result of behavioral factors, like competition, or
paternity was rare in Australian greebsatherback pater- because they rarely encounter them), or that sperm competi-
nity studies to date have been invalid due to an insufficietibn occursEither scenario would require the ability to store
number of reliable polymorphic lodiVe have identified in- spermThe detection of mutation within one generation turn-
formative new microsatellite loci, and have sampled succasrer emphasizes the importance of using multiple loci when
sive clutches laid by the same females over a three montitempting to detect multiple paternity with microsatellites.
period in St.Croix, U.S.Virgin Islands.A total of 6 loci Samples from additional females are presently being ana-
were used to construct the genotypes of nesting females &ywkd.
their offspring.Loci were amplified by PCR using fluores-
cent dye-labelled primers analyzed on a 377A ABIl automat&dCKNOWLEDGEMENTS
sequencer with GENESCANPaternal genotypes were in-
ferred by comparing the known offspring and known mate[énc

nal gen(_)types. . . . the U.SVirgin Islands DeptPlanning and Natural Resources,
Using allele frequencies for the Sroix nesting popu- Earthwatch Institute and NMES

lation, the probability of detecting multiple paternal alleles

(d) was determined for each locus and across all loci (

(see FitzSimmons, 1996lhe probability of detecting mul- E?TERATURE CITED

tiple paternity was relatively low for some individual lociAlvarado, J.and A. Figueroa.1991. Comportamiento
(DC99 and N32 in particular), combined D for all 6 lociwas ~ reproductivo de la tortuga neg€helonia agassizii
99%. Analysis of data from a total of 178 hatchlings from  Ciencia y Desarrolld 7(98):43-49.

series of 3 to 5 clutches (n=17 total) laid by each of 4 f&itzSimmons, N.N.1996.Use of microsatellite loci to
males, did not reveal any evidence of multiple paternity. investigate multiple paternity in marine turtles, §9-
Unexpected paternal alleles were detected in four cases; how- 78in: Bowen, Bowen, B.Wand W.N.Witzell (Eds.)
ever, since in each case these alleles were only present at1996.“Proceedings of the International Symposium on
one locus, they were considered to be mutations rather than Sea Turtle Conservation Genetic®OAA Technical
contributions by a second malewvo instances of mutation Memorandum NMFS-SEFSC-39673pp.

of the maternal allele were also detected in this Maya-

We thank Danielle Beatty and Trina Guerra for assis-
e with laboratory worleunding was provided in part by

MORPHOLOGICAL COMPARISONS IN SKULLS OF LOGGERHEAD TURTLE,
CARETTA CARETTA, AMONG THREE ROOKERIES OF AUSTRALIA, FLORIDA AND
JAPAN

Naoki Kamezaki and Masafumi Matsui
Graduate School of Human and Environmental Studies, Kyoto University, Japan. JCG03011@niftyserve.or.jp

The loggerhead turtl&aretta carettais widely dis- in skull morphometrics among three localities (Australia,
tributed in the Atlantic, Pacific, and Indian oceans, mainlylorida, and Japan). Twenty-four measurements were exam-
in Subtropical and temperate waters. Comparative morpHﬁed for 108 skulls. In the canonical discriminant analysis,
metric study is useful for determining taxonomic relationthe Japan sample was completely separated from the other
ships within an animal group, but few such data are avaiwo samples on the first canonical axes. The stepwise dis-
able for this species. We investigated geographic variati6iiminant analysis chose five measurements that were great-
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est contributors to separate samples. In the canonical dis-
criminant analyses using these five measurements (height of
nasal opening, length of secondary palate, width of preor-
bital, cranial length, and height of premaxilla), most of the
Japan specimens were separated from other two samples on
the first and second canonical axes. Discriminant analysis
showed that all specimens from Japan were classified cor-
rectly, but 6% of the Florida were misclassified to the Aus-
tralia samples. These results showed that the Japan sample
is notably distinct from the Australia and Florida samples.
But, there is no single skull character that perfectly distin-
guishes the one local sample from others. Therefore, we think
it better to consider this species to be monotypic.
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GENETIC POPULATION STRUCTURE OF THE LEATHERBACK TURTLE IN THE
EASTERN PACIFIC: CONSERVATION IMPLICATIONS

Ana R. Barragant and Peter Duttor?
!l aboratorio de tortugas marinas, facultad de ciencias, unam. Circuito exterior c.u México D.F. 04510, México
2Noaa-nmfs southwest fisheries science center. La jolla, ca 92038, U.S.A. arbr@hp.fciencias.unam.mx

Genetic techniques have given a fast and relatively ea$ys conclusion is supported by a few recaptures of tagged
way to handle some basic management problems for sea tuiglmales found nesting in different beaches in the same sea-
populations, that can't be solved using traditional monitoson. Comparing the populations of Mexico and Costa Rica,
ing techniques such as tagging. During the past few yeaadpw level of population subdivision as well as high values
genetic studies have shed light in some of the biological chdor Nm are also observed, which suggest the same degree of
acteristics of the leatherback turtl@grmochelys coriacga gene flow, yet recent common ancestry can't be discarded
in the Eastern Pacific, and have made significant contribas an explanation. These results support the idea that the
tions to conservation programs for the species. During thesesting colonies in the Mexican Pacific belong to the same
studies, samples taken from the major rookeries in Mexiddanagement Unit (MU) as described by Moritz, 1994, which
and Costa Rica were analyzed for several loci (mithocondriabssibly includes the Costa Rican population. If this is true,
DNA and microsatellites), in order to assess the populatiamstitutions working in the conservation of the leatherback
structure of this species in the Eastern Pacific. None of tirethe Eastern Pacific must collaborate closely together to
two kinds of DNA studied, mithocondrial or nuclear, showeeffectively protect this species.
evidence of population substructuring. Concordance among
the results with different loci, high haplotypic diversity and
high values of Nm suggest a significant degree of contempo-
rary gene flow between all the nesting colonies within Mexico;

GENETICS OF MEXICAN BLACK TURTLE ROOKERIES BASED ON mtDNA D-LOOP
SEQUENCES- PRELIMINARY RESULTS

Omar Chassin Norig, Daniel Pifiero D!, Peter Duttor?, Javier Alvarado®, and F. Alberto Abreu Grobois*

!Laboratorio de Genética y Evoluciomstituto de Ecologia, UNAMA. P. 70-275, México, D.F. C. P. 04510
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NOAA-NMFS Southwest Fisheries Science Cent®.mBox 271.La Jolla CA 92038
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The black turtleChelonia agassiziests at more than a This study is extending previous genetic surveys to a
dozen beaches on the coast and islands of Western Mexigtgater number of rookeries and utilizing larger sample sizes.
More than 90% of its nests are found in Colola and MaruaBased on the sequencing of the d-loop of mitochondrial
beaches in Michoacan staféie systematic status of this turtleDNA, it seeks to ascertain the extent of genetic structuring
has been debated recently, as its alleged singularity (partiofithese assemblages and their relationship to other rooker-
larly with respect to other Pacific basheloniapopula- ies in the Pacific that have also been studied with the same
tions) in terms of biogeographic isolation, carapace coloraethodswhich should provide a better understanding of
tion and shape, breeding skull morphology and reproductitiee evolutionary relationships amo@geloniapopulations
biology may not be sufficiently compelling to classify as aand aid regional management strategies.
independent taxonomic categoityis of interest that previ- Preliminary comparisons of D-loop sequences from
ous molecular genetic analyses, using RFLP and sequen€edola individuals (N=36) and those from other portions of
of mtDNA and nDNA loci, do not support a genetic distincthe Chelonia range in the Pacific basin are discug#etin
tiveness of the black turtle (Dutten al, 1996; Bowen and the 36 sequences analyzed there were found two haplotypes
Karl, 1997) Nonetheless, these studies, although indicativéat differ in three positions, the frequency value of Haplo-
have suffered from low sample sizes and rookery coveratype E was of 0.611, whereas Haplotype F was388&D.
to be conclusive. The estimated values of haplotype diversity (h) was of 0.4888
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+ 0.0408 and the nucleotide diversity) (vas of 0.003612 + ACKNOWLEDGMENTS

0.00249. .
The haplotypic diversity is the probability that two A todos los tortugueros de Chiapas, Oaxaca, Guerrero,

haplotypes taken at random from the population should Néig?:?;z? ACIZO,l\Iln(W)c":'lA\y A‘ﬁlllj(;ospggfﬂ;spoggclgga:?gogzl

different and the nucleotide diversity is the probability th#\lucleotldos y ala CONABIO por el convenio NURBA37/

two nucleotides with homologous positions taken at rando, 66/97 OCN would like to thank DIE and CECADESU for
should be different; therefore, at larger values of this quan heir support during the Symposium.

ties corresponds a higher genetic diversity of the population.
The genetic variability could be reduced in small POPY | TERATURE CITED
lations and a scarce variability diminishes the capacity for
adaptation to environmental changes because the fitnes®ofven, B.W.and Karl A.S.(1997) Population Genetics
each individual is limited. Phylogeography, and Molecular Evolutibm Lutz, L.
The diversity values found in this investigation are high ~and Musick, A.J(Eds).The Biology of Sea TurtlsSRC
in comparison to the results obtained in Costa Rica, Surinam PressU.S.A.pp 29-50.
and Ascencion (Encalada, 1996); although their beaches, jistton, P.H, Davis T.G, and Owens, {1996b) Molecular
as Michoacan’s, have a similar number of nests per year. Phylogeny for marine turtles based on sequences of the
Besides, the variability values obtained in Michoacan are ND4-Leucine tRNA and control region of mitochondrial
somewhat lower than the ones from beaches with a less num- DNA. Mol PhylogenetEvol 5: 511-521
ber of nests per year, like Quintana Roo, Florida and Brakihcalada, E.§1996) Conservation genetics of Atlantic and
(Encaladaop. cit). For making comparisons it would be ~ Mediterranean green turtles: inferences from mtDNA
important to obtain results from other beaches and ideally to sequencedn: Bowen, B.W.and Witzell, W.N.
compare them with a “healthy” populatidks a preliminary Proceedings of the International Symposium on Sea Turtle
statement it could be said that the genetic variability of the Conservation GeneticOOA Technical Memorandum.
Ch. agassizfrom Michoacan hasn’t been diminished in spite  NMFS-SEFSC-39&Pp 33-40.
of the reduction of individual numbers in the last decades.

MATING SYSTEM OF CARIBBEAN LEATHERBACK TURTLES AS INDICATED BY
ANALYSIS OF MICROSATELLITE DNA FROM HATCHLINGS AND ADULT FEMALES

Caitlin Curtis 1, Charlene J. Williams?, and James R. Spotila

Department of Bioscience and Biotechnology, Drexel University, Philadelphia, PA 19104, U.S.A.

2Department of Medicine, Division of Rheumatology, Thomas Jefferson University, Philadelphia, PA 19107 U.S.A.

3School of Environmental Science, Engineering, and Policy, Drexel University, Philadelphia, PA 19104, U.S.A.
caitlincurtis@hotmail.com

We examined the mating system of leatherback turtlei, both nests indicating that they were fathered by the same
Dermochelys coriacean the Caribbean coast of Costa Ricanale. These results differ from Pacific leatherbacks (Rieder,
in 1996. We collected 5-50 pl of blood from 35 nesting feet al., 1998) which appear to have a polygynous mating sys-
males and 20-30 hatchlings from 18 nests of those femalesm at Playa Grande, Costa Rica. The mating system in the
We stored blood in Longmire’s solution and on PCR DNACaribbean would maintain more genetic variation in the popu-
sample isolation paper. We used primer sets (Ei8 and Ccllatjon and may be related to its greater population size.
from Caretta carettaand Eretmochelys imbricata
(FitzSimmonset al, 1995) and (Dc99) fronb. coriacea
(Dutton, 1995) in PCR reactions to amplify microsatellite
(CA)N/GT)n regions from leatherback DNA. We screened
families at two loci, and if further clarification was needed,
at Dc99 as well. If more than 2 paternal alleles were de-
tected we assumed they came from more than one male. There
was no difference in amplification of microsatellite regions
between blood stored in lysis buffer or on sample isolation
paper. The DNA paper is superior for collecting DNA
samples in the field. Single maternity occurred in 10 of 11
nests. Multiple maternity occurred in one nest. Successive
nests laid by one female contained the same paternal alleles
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TENDENCY TOWARD SINGLE PATERNITY IN LEATHERBACKS DETECTED WITH
MICROSATELLITES

Peter H. Dutton?, Elyse Bixby, and Scott K Davis?

!National Marine Fisheries Service, Southwest Fisheries Science Center, La
Jolla Laboratory, FO. Box 271, La Jolla, CA 92038, U.S.peterd@cliban.ucsd.edu
2Dept.Animal Sciences, Texas A&M University, College Station, TX 77843, U.S.A.

Molecular techniques provide new tools for peekingion rates were highest in DC2-95, one of the most polymor-
into the sex life of sea turtléSbservations on courtship andphic loci. The lack of multiple paternity in this study cor-
mating in leatherbacks are almost non-existent, although seborates previous findings with microsatellites for green
turtles are generally presumed to be promiscuous basedtoriles in Australia (FitzSimmons 1996), and suggests either
extensive studies of green turtles (Alvarado and Figuerahat female leatherbacks rarely mate with multiple males (per-
1991).FitzSimmons (1996) surprisingly found that multiplehaps as a result of behavioral factors, like competition, or
paternity was rare in Australian greebsatherback pater- because they rarely encounter them), or that sperm competi-
nity studies to date have been invalid due to an insufficietibn occursEither scenario would require the ability to store
number of reliable polymorphic lodiVe have identified in- spermThe detection of mutation within one generation turn-
formative new microsatellite loci, and have sampled succasrer emphasizes the importance of using multiple loci when
sive clutches laid by the same females over a three montitempting to detect multiple paternity with microsatellites.
period in St.Croix, U.S.Virgin Islands.A total of 6 loci Samples from additional females are presently being ana-
were used to construct the genotypes of nesting females &ywkd.
their offspring.Loci were amplified by PCR using fluores-
cent dye-labelled primers analyzed on a 377A ABIl automat&dCKNOWLEDGEMENTS
sequencer with GENESCANPaternal genotypes were in-
ferred by comparing the known offspring and known mate[énc

nal gen(_)types. . . . the U.SVirgin Islands DeptPlanning and Natural Resources,
Using allele frequencies for the Sroix nesting popu- Earthwatch Institute and NMES

lation, the probability of detecting multiple paternal alleles

(d) was determined for each locus and across all loci (

(see FitzSimmons, 1996lhe probability of detecting mul- E?TERATURE CITED

tiple paternity was relatively low for some individual lociAlvarado, J.and A. Figueroa.1991. Comportamiento
(DC99 and N32 in particular), combined D for all 6 lociwas ~ reproductivo de la tortuga neg€helonia agassizii
99%. Analysis of data from a total of 178 hatchlings from  Ciencia y Desarrolld 7(98):43-49.

series of 3 to 5 clutches (n=17 total) laid by each of 4 f&itzSimmons, N.N.1996.Use of microsatellite loci to
males, did not reveal any evidence of multiple paternity. investigate multiple paternity in marine turtles, §9-
Unexpected paternal alleles were detected in four cases; how- 78in: Bowen, Bowen, B.Wand W.N.Witzell (Eds.)
ever, since in each case these alleles were only present at1996.“Proceedings of the International Symposium on
one locus, they were considered to be mutations rather than Sea Turtle Conservation Genetic®OAA Technical
contributions by a second malewvo instances of mutation Memorandum NMFS-SEFSC-39673pp.

of the maternal allele were also detected in this Maya-

We thank Danielle Beatty and Trina Guerra for assis-
e with laboratory worleunding was provided in part by

MORPHOLOGICAL COMPARISONS IN SKULLS OF LOGGERHEAD TURTLE,
CARETTA CARETTA, AMONG THREE ROOKERIES OF AUSTRALIA, FLORIDA AND
JAPAN

Naoki Kamezaki and Masafumi Matsui
Graduate School of Human and Environmental Studies, Kyoto University, Japan. JCG03011@niftyserve.or.jp

The loggerhead turtl&aretta carettais widely dis- in skull morphometrics among three localities (Australia,
tributed in the Atlantic, Pacific, and Indian oceans, mainlylorida, and Japan). Twenty-four measurements were exam-
in Subtropical and temperate waters. Comparative morpHﬁed for 108 skulls. In the canonical discriminant analysis,
metric study is useful for determining taxonomic relationthe Japan sample was completely separated from the other
ships within an animal group, but few such data are avaiwo samples on the first canonical axes. The stepwise dis-
able for this species. We investigated geographic variati6iiminant analysis chose five measurements that were great-
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est contributors to separate samples. In the canonical dis-
criminant analyses using these five measurements (height of
nasal opening, length of secondary palate, width of preor-
bital, cranial length, and height of premaxilla), most of the
Japan specimens were separated from other two samples on
the first and second canonical axes. Discriminant analysis
showed that all specimens from Japan were classified cor-
rectly, but 6% of the Florida were misclassified to the Aus-
tralia samples. These results showed that the Japan sample
is notably distinct from the Australia and Florida samples.
But, there is no single skull character that perfectly distin-
guishes the one local sample from others. Therefore, we think
it better to consider this species to be monotypic.
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THE USE OF SHADE OVER OLIVE RIDLEY, LEPIDOCHELYS OLIVACEA,
HATCHERIES

Carlos Roberto Hasbir, Mauricio VasqueZ, Emilio A. Leén®, and Carlos Thoma$

! Department of Biological Sciences, University of Hull, Hull, HU6 7RX, WtKasbun@bioci.hull.ac.uk
2 Servicio de Parques Nacionales y Vida Silvestre, EltMatasano, Soyanpango, El Salvador

% Asociacion Ambientalista AMAR, Repalomo 1314, ColLayco, San Salvador, El Salvador

The Asociacion Ambientalista AMAR in joint effort the hatchery with no shade averaged®4r = 33.5-35.5C,
with the National Parks and Wildlife Service of El Salvadorin August and 339, r = 32.5-38C, in Septembe/fter
initiated in 1989 a sea turtle conservation program in Bar&eptember, temperatures stabilized to an average 6€32.5
de Santiago, close to the Guatemalan bofdez.use of arti- in OctoberSimilar to 1991, sand moisture content was not
ficial shade over hatcheries to incubate olive ridleysignificantly different in all hatcheries, averaging 11.2%
Lepidochelys olivaceaggs has been considered as a prothroughout the season.
uct of observing low hatch success rates between 0% and Considering the documented pivotal temperatures
40%, from nests left under total sunlight during the monthghich produce a 1:1 sexual ratio in olive ridley hatchlings
of August and September of 1989 through 1992. and the hatch success rates observed in these studies, partial

During the first week of August of both 1991 and 1998hade in all hatcheries in El Salvador has been used since
field seasons (August through December) three hatcherie392, especially during August and Septemblemwever,
with different amounts of shade, approximates of 100% (tend due to temperature sex dependency, hatchery thermal
tal shade: no direct rays of sun entering horizontally to tliegimes are monitored twice a day to avoid possibilities in
hatchery but being well illuminated), 50% (partial shade) argkewing sexual ratios and lowering hatch success tates.

0% (no shade), were built to study the hatchery thermal r@ddition, palm fronds used as shade are not fixed to the roof
gimes and its effect on hatch success r&iese 1989, hatch- structure, and often, are positioned so as to increase or re-
ery walls have been constructed of stripped coconut pablce the amount of shade over the nests as to maintain a
fronds.These fronds of approximately 1.5 m in length by #Hesired temperature range betweefC3hd 32C.

to 3 cm in width, are nailed vertically to a wooden frame

leaving a space of 1 to 2 cm from each otbierstripped ACKNOWLEDGEMENTS

coconut palm fronds were used as sh@ile.amount of shade

cast over the nests was established by observing the r%ﬁil?m
between direct sun light and shade over?atdifferent lo-
cationgnside the hatchery at 12:00m. Surface and 35 cm
in depth sand temperatures were recorded twice &aihd
moisture content at 35 cm in depth from all hatcheries was
measured on a monthly basis.

During 1991, hatch success rates expressed as percent-
ages were as follows: 90.2% with total shade (80 nests), 79%
with partial shade (12 nests) and 40% with no shade (40 nests).
Low hatch success rates between 0% and 15% observed in
the hatchery with no shade, corresponded to the eggs incu-
bated during August when sand temperatures at 35 cm in
depth averaged 34d@, with a maximum of 35%. These
high temperatures were considered as probable causes of low
hatch ratesTemperatures lowered after the first week of Sep-
tember through December, documenting an average tempera-
ture of 32.8C with a range of 29%€ to 33.8C. Average
moisture content of the sand in all hatcheries throughout the
season was 10.5%hese did not vary significantly between
each hatchery.

During 1992, hatch success rates were as follows: 85.7%
with total shade (11 nests), 87% with partial shade (38 nests)
and 8.8% with no shade (10 nesmperatures from the
hatcheries under total shade and partial shade remained rela-
tively constant throughout the season with a monthly aver-
age of 29.5%C, range 1) 28.3C-30.0C and 29.8-30.8C
respectivelyOn the other hand, temperatures recorded from

Participation of Carlos Roberto Hasbun at the sympo-
was made possible by the partial support of The David
and Lucile Packard Foundation.

158 Methods in Conservation and ManagememRoster presentations



F. A. Abreu-Grobois, R. Brisefio, R. Marquez, F. Silva, and L. Sarti (Comps.)

REPRODUCTIVE BIOLOGY OF THE BLACK TURTLE IN MICHOACAN, MEXICO

Javier Alvarado Diaz}, Carlos Delgado Trej@, and Alfredo Figueroa Lopez

Ynstituto de Investigaciones sobre los Recursos Naturales U.M.S.N.H. Aptdo. 35-A, Morelia, Michoacan 58000, México
jadiaz@zeus.ccu.umich.mx

2Fac. Biologia U.M.S.N.H. México

Seven years of data (1986-1992) on nesting periodiaf nests per female in a season was 2.2 +- 1.3 (range=1-7,
ity, nesting frequency, egg cluctch size and remigratory im-= 700). Average clutch size was 67.8 +-19.3 eggs (range =
tervals of the black turtle in Michoacan are presented. Infat-- 137, n = 1,400 nests). Average overall fecundity per sea-
mation about relative clutch mass and size and weight ®6n was 141.6 +-92.2 eggs showed a positive correlation (r
hatchlings and eggs is also presented. Most frequen®.369, P < 0.001, n = 1,400). Mean relative clutch mass
internesting intervals were 11 to 13 days (47.7%) (X was 4.24+-0.9% (range = 2.8 - 6.1, n = 20). Most frequent
14.7+6.2 days, range=5-49, n=700 turtles. Average numbyemigratory intervals were three and four years.

COMPARISON OF GROWTH CURVES FOR SEA TURTLES OF TWO NEST IN
CAPTIVITY, AND THE FOLLOW OF EVOLUTION OF LIVING TAG TECHNIQUE IN
GREEN TURTLES CHELONIA MYDAS AT XCARET ECO-ARCHEOLOGICAL PARK.

Alejandro Arenas, Rodolfo Raigoza, and Roberto Sanchez
Acuario Xcaret, Av. Xpuhuil No. 3, Suite, 150, S.M. 27 C.P. 77500, Cancun Q. Roo, México. acuario@cancun.rce.com.mx

INTRODUCTION

Xcaret Eco-Archeological park started its sea turtle capheir body weight, given three times per day during the first
tivity program with research work and environmental edwear of life, reducing the protein percentage from the raw
cation in 1993 with Green Turtl&helonia mydaand mark- protein down to 35 % after the first year twice a day, in ac-
ing “living tag” technique (Zurita, 1994). The research witltording with Wood (1991).
turtles with turtles has been taking place at several sites around Out of each lot we kept 15 specimens, at 19 mouths old
the world, with different species and objectives; in a conthey were tagged with microchip on the rear left fin for their
mercial way Mariculture in Grand Cayman witthelonia individual identification and were confined to a lagoon a 600
mydassince 1968 (Wood and Wood, 1980), the head start? surface and an average depth of 1.5 m; an average tem-
program in HMFS in Galveston since 1989 vi#pidochelys perature of 26.18 °C, pH of 6.985 and 25.4 of salinity. This
kempii (NOAA, 1990, furthermore the work described bylagoon is connected with the sea by an inlet and fresh water
W. N. Witzell in 1983 withEretmochelys imbricatand the in flows through underground currents.
ones that took place in Brazil by the Brazilian Marine Turtle ~ The turtle samples took place each month and after-
Foundation. wards it was done every two months, until they reached 27

The conservation work done in the Mexican Caribbeamonths of life with the purpose of reduce the stress by han-
from 1964 to 1982 were described by Zurita (1985) and dfing. The parameters that were taken are the Curved Cara-
mentions the sea turtle at the Puerto Morelos Acuacultuypace Wide (cCW), Curved Carapace Long (cCL) and the
Station Q. Roo for research of the species growth, it waeeight for each turtle, using a tailor’s ruler strip and a digital
suspended in 1982 due to lack of funding. The current work'eman scale in a tripod (FAO, 1991).
objective us to describe the growth, sexual dimorphism and
the living tag development on tldelonia mydag captiv- RESULTS AND CONCLUSIONS

ity. The growth analysis for thHéhelonia mydag captiv-
ity is from 19 months old through 27 months old. To analyze
METHODOLOGY the behavior in lot 1 and 2, a multiple linear regression out
In 1993 off springs from two nest out of Xcacel beachf the data in each parameter and it was compared with the
were transported and were considered as lot 1 and 2 afféference between the slops and elevation for each regres-
they reached 15 days old they were given the living tegjon. The data number for lot Iriss 12 anch = 15 for lot 2.
(Hendrickson and Hendrickson, 1981). Each nest was kept We was found that the weight has a lineal relation, wile
in separate, 12,000 It3 pools with a continuous sea watbe cCL and cCW do not show a linear behavior there for a
flow and a nourishment based on pelet form food (Tortugé@nsformation of the data was used according with the ex-
AS) with 40% of raw protein, with a daily ration of 3% ofpression (y = y2).The comparison of the two regressions was
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performed by evaluation the likeness between regression aoiot 2 is bigger with a rate of 2.16 kg/month. Marquez R.
efficients of each lot usingstudentike in Zar J. 1996. For M. in 1976 report to Grand Cayman a commercial size for
the test we established that each of one of the paramet@relonia myda®sf 45 kg at 5 years old, if we assume that
regressions has the same slope and elevaii@ragsuming the relation between weight is lineal these turtles show a rate
that the turtles are growing under the same conditions.  of 1.33 kg/month, which is lower than the rates we obtained

. for the first 4 life years. During these years the turtles has

reached an average of 75 kg.
80
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Figure 1. Weight increase in lot 1 and lot 2 Chelonia mydas (Adjusted

lines) Figure 3. Growth (cCL) lot 1 and lot 2 Chelonia mydas (Adjusted

For the slopes weight comparison-a3.4717 was ob- Curves)

tained and the value in tables W@é(z)’m: 1.965 which is For the cCW y cCL the relation is not a line, so the
less than the calculated and according to the test we rejggfrease rates at different points are variable with a tendency
Ho. In the same way when the elevations are compared tfiedecrease a long the time. To compare we obtained the
result of the calculation is= 8.5991 and the value in tablesrates on the three first months and the last ones. For cCW
wast, ., ,5,= 1.965, so we reje¢to again. (Figure 1). the lot 1 show a rate of 1.63 cm/month at the beginning and
0.92 cm/month at the end, while the lot 2 on the first months

80 had an increase of 2.03 cm/month and on the last ones this

70 value is 0.98 cm/month.
60 The grow rate for cCL in the lot 1 during the first pe-
50 riod is 2.25 cm/month and 0.84 cm/months for the last

months. The lot 2 had an increase of 2.49 cm/months and at
the end the value is 0.94 cm/month. It shows a decrease on
the grow of turtles a long the time.

40

30

Curved Carapace Wide cCW (cm)

2 About the living tag evolution the data shows in a glo-
10 bal way for both lots, which have 27 organisms, the lost of
0 mark in 2 turtles and in 25 of them (92.60 %), we can ob-
0 10 20 30 40 50 serve a scar in the first dorsal shield, this mark has grown

[ —tou - Llo2 | Age (months) with the turtles, but it has been alight. In the ventral part of

the turtles of both lots the mark can be recognized, so this
Figure 2. Growth (cCW) lot 1 and lot 2 Chelonia mydas (Adjusted ~ technique have success in the turtles for 4 years old.
Curves) In a fenotipic view and based in the morphology of the
The same relation was observed for the other two piil we observe the beginning of sexual dimorphism in the
rameters in the cCW the comparison of the slopes havdugtles of both lots. The lot 1 have 10 females and 2 males
calculated value of = 1.0832 and the Table Va|¢b%5(2)’254 that_rep_resent_a proportioq of 5:1. In contrast the sex pro-
=1.965. The calculus for the elevationt3s10.3225 with a portioninlot 2 is near 1:1 with 8 males and 7 females but we

value table 0f0.05(2),255:1'965 (Figure 2). For the cCL valuesthink that laparoscopy exam is required to have accuracy in
thet = 1.3144 for the slopes with their correspond on tabl&®me cases.
t =1.965 and the elevations with a calculated value of

0.05(2),254

t=7.6800 anqms(z)’zsf 1.965 obtained in tables, shows thahCKNOWLEDGMENTS

Ho is rejected, so there are significant differences between \ye thank the many worker at Xcaret Park for they work
each slope and elevation of regressions. (Figure 3)  quring four years with the turtles; special thanks to Julio
Based on analysis we observed that the relationsh#yita; Eric Jordan for the invaluable help to make this work;

between the increase on weight and the time in monthspg- and CECADESU for their support during the sympo-
lineal, the lot 1 presents a rate of 1.92 kg/month and the valy@m workshops.
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SEA TURTLES OF THE CAPE FEAR RIVER BASIN (NORTH CAROLINA, U.S.A.): AN
IMPORTANT NURSERY AREA?

Denise M. Barne$, Heather Miller Woodson', Wm. David Webster, Erin Redfearn? and Gilbert S. Grant®

! University of North Carolina at Wilmington, Department of Biological Sciences, Wilmington, North Carolina, U.S.A.,
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2 Florida Atlantic University, Boca Raton, Florida, U.S.A., 33486

8 Coastal Carolina Community College, Jacksonville, North Carolina, U.S.A., 28540

INTRODUCTION MATERIALS AND METHODS

Studies of many shipping channels of the southeast coast - Stranding: Data from the Sea Turtle Stranding and Sal-
of the United States (Charleston harbor, SC; Savannah, Gfige Network from 1980-1996 were examined for the study
St. Mary's entrance, GA; Ponce de Leon inlet, FL; Canaverglea, the Cape Fear River basin. These data include such
ship channel, FL; Ft. Pierce inlet, FL; St. Lucie inlet, FLjnformation as stranding location (latitude/longitude and a
conducted surveys, which investigated the relative abundar§ysical description of the area), carapace width and length,
or distribution of sea turtles (Van Dolah and Maier 1993%pecies, final disposition (release, burial, salvage, etc.), sex
Butler et al., 1987). Extensive surveys of the Core andf turtle, condition (alive, fresh dead, etc.), and tag informa-
Pamlico Sounds in North Carolina have been Completed th Stranding reports from the area were grouped by spe-
the Beaufort Laboratory (National Marine Fisheries, NOAAgies to generate monthly and yearly totals for each species as
in Beaufort, NC) and have demonstrated that these areas\gefl as combined species totals. Mean carapace sizes were
utilized by immature loggerhead, green and Kemp's ridleyiso calculated for each species.
seaturtles (Epperbt al.,1996; Epperlgt al.,1995; Epperly Trawling : Live animal captures as a result of trawling
et al., 1994; Epperly and Veishlow 1989; Eppedy al., were obtained by endangered species observers during the
1991). However, the importance of the Cape Fear River bgood debris removal project conducted by the U.S. Army
sin as a sea turtle habitat has been largely overlooked. Sitps of Engineers, Wilmington District, April 14-May 24,
the majority of the turtle nesting in North Carolina occurs ongg97. Twenty-nine trawling days were completed during this
the beaches surrounding the mouth of the Cape Fear Ri@¥riod; some days were missed due to dangerous weather
this area could be an important habitat. To examine turg@nditions. Total trawl time was 798 hours, with 1406 trawls
utilization of the Cape Fear River basin, live animal cagnade; the average tow lasted 34 minutes. Six shrimp trawlers
tures and Stranding data for this region were reviewed. were contracted to remove wood debris from Shrimping
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Table 1. Monthly strandings, by species, for the years 1980-1996.

JAN FEB ‘MAR :APR :MAY iJUN :JUL :AUG :SEP :OCT :NOV :DEC :TOTAL
BY
SPECIES
Caretta caretta 3 0 0 10 77 99 64 39 16 7 6 3 324
Lepidochelys kempi 0 0 0 0 7 7 0 0 0 25
Dermochelys coriacea 0 0 0 11 2 0 0 0 14
Chelonia mydas 0 0 0 0 12 10 0 0 0 1 1 1 25
TOTAL 3 0 0 11 107 118 68 44 18 8 7 4 388

grounds in the Cape Fear River basin near the Corps’ Oc&b CL, 22.9-42.5 CW). One leatherback was sighted during
Dredge Material Disposal Site, within eight kilometers ofhe study period, but was not captured. All captures during
the mouth of the river. These grounds were fouled by debttss endeavor were live.

scattered from the disposal site as a result of two hurricanes

that struck the area in 1996. Corps of Engineers’ guidelinB$SCUSSION

required boats of at least 18 m in length which towed 13-15 This paper demonstrates the importance of the Cape

m t\lN'g'”% f|s_h tra\_/rvllzsbwnth 6.4 cm mZST)’ _W'th no tlljrtll_eFear River basin as a habitat for immature and adult sea turtles
excluder devices ( s) to maximize debris removal. hé:f rajany species. Stranding reports do not provide a complete

absence of TEDs necessitated the presence of endangjjrig re of sea turtle presence in an area, as not all specimens

Species qbservers. Tow times were limited to 40_ mlnu_t are seen on beaches and reported. In a study conducted by
from the time the trawl doors entered the water until the ti perlyet al., only 7-13% of known fishery-induced turtle

the doors were brought to the surface. All turtles captur aths resulted in strands on the mainland due to water

were measured,_photo_graphed and tagged befpre rgle Svement away from beaches during the winter (1996).
appromr_nately elght kllom_eters fr_om the tra\_/vlmg SlteSimilar studies have not been conducted during other times
Information on trawling locations which resulted in sea turtle the year, but our data indicate that dead turtles wash ashore

fhGre f tly in th ths in the Cape Fear Ri
calculated for loggerheads and Kemp'’s ridleys,whichwetbeasrie requentlyin the summer months in tne L.ape Fear kiver

the only species captured during the project. A map of capture
locations was provided by U.S. Army Corps of Engineer@ive
personnel.

Although a few studies have looked at the Cape Fear
r as a possible habitat for sea turtles, there has been less
coverage of the area than other areas of the state, such as
Core and Pamlico Sounds. The Cape Fear River, as well as
RESULTS . .
other North Carolina waters, was examined for sea turtle

Stranding: From 1980 to 1996, 388 sea turtles strandgalesence as reported by local fishermen (Eppédy,1995).
in the study area: 324 loggerheads, 25 Kemp's ridleys, #5vas found that the Cape Fear River had the second most
greens and 14 leatherbacks. Monthly strandings by speciesquent turtle sighting per fishing hour with one turtle per
are displayed in Table 1. 124 fishing hours. The average of all North Carolina inshore

Mean size (in centimeters) of turtles is as follows: 33.Waters was one turtle sighting for every 227 hours of fishing.
curved length (CL), 31.2 curved width (CW) for loggerhead& lower sighting ratio of one turtle per 141 fishing hours
(range 10.5-127.0 CL, 11.2-122.0 CW); 28.9 CL, 29.2 CWas reported for the extensively studied Pamlico Sound.
for Kemp'sridleys (range 12.8-49.5 CL, 13.0-50.8 CW); 33.9  Trawling data are likely to be an underestimate of sea
CL, 29.9 CW for greens (range 11.0-68.6 CL, 9.5-62.2 CWirtles in the study area due to the possibility of larger, nesting
and 74.1 CL, 50.7 CW for leatherbacks (range 47.0-134stre turtles avoiding the trawl. It is also possible that turtles
CL, 32.0-91.4 CW). Of the 169 live strandings, 141 werare spending less time at the bottom in April and May due to
loggerheads; 15 were Kemp’s ridleys, and 13 were greeald bottom water. Nelson (1996) found that turtles in St.
turtles. No live leatherbacks were reported. Strandings bfary’s River, GA, U.S.A., spent less time at the bottom
loggerheads and greens were widespread in the regieompared with other times of the year, presumably due to
whereas Kemp'’s ridleys were consolidated around tloelder bottom water temperatures and the need to bask.
Carolina Power and Light Brunswick Plant intake canal and  Several studies have investigated the presence of turtles
leatherbacks were concentrated at the mouth of the riverin the shipping channels and inlets of Charleston harbor, SC;

Trawling : A total of 19 sea turtles were captured durinavannah, GA; St. Mary’s entrance, GA; Ponce de Leon in-
the wood debris removal project: 14 loggerheads and filet, FL; Canaveral ship channel, FL; Ft. Pierce inlet, FL; and
Kemp's ridleys. Mean carapace size (in centimeters) of tis. Lucie inlet, FL. Trawl data from our study was collected
loggerheads was 62.9 CL and 58.5 CW (range 40.0-1020tside of the Wilmington shipping channel, which is the
CL, 40.0-93.0 CW); mean carapace size (in centimeters)foft of its kind. When the Wilmington shipping channel was
the Kemp’s ridleys was 34.3 CL and 36.4 CW (range 22.&awled before dredging, only one turtle was found (Wilder,

162 Modeling and Population BiologlPoster presentations



F. A. Abreu-Grobois, R. Brisefio, R. Marquez, F. Silva, and L. Sarti (Comps.)

pers. comm.). It would seem that since we found so makgpt us safe and alive. Volunteers who assisted with data
turtles outside of the Wilmington channel, other studies mayllection include Mariah Humphrey, Wendy Kuehnl, Erica
actually be underestimates of the abundance of turtles in Bleelton, Tonya Kochick, Leslie Sydow, and Trevis Karper.
vicinity of those channels.

More work needs to be completed in this area during TERATURE CITED
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REPRODUCTIVE CYCLES OF LEATHERBACK TURTLES

Debora Garcia M. and Laura Sarti
Laboratorio de Tortugas Marinas, Fac. de Ciencias, UNAM. Circuito Exterior, Ciudad Universtiaria, México D.F: 04510,
México. arbr@hp.fciencias.unam.mx

Over the last 15 years the leatherback turtle iwith 3-year periods. Since the 1986-87 nesting season, year
Mexiquillo beach, Michoacan, Mexico, has been surveyed which there was a peak of 4,816 clutches laid in 4 km
for nesting population size and some reproductive parastretch of beach, an important decrease in nesting numbers
eters €.g.remigration cycles). From a total of 4,411 observedas been observed, and by the 1996-1997 season only 60
females (tagged), only 238 have been found bearing tags froesting were registered in 18 km of beach.
other nesting beaches. Most of these females are observed Females lay an average of 64 yolked eggs per clutch,
only once in the nesting beach and only 79 have returnedaith an average frequency of about 4 clutches per season.
nest in Mexiquillo in subsequent years (barely 1.8% of theach clutch is laid within a 9.3-day interval.
remigrations). Five percent of these females returned to nest
with one year periods, 39.2% with 2-year periods, and 36.7%
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RESULTS FROM THE TAGGING PROGRAM ON JUVENILE HAWKSBILL TURTLES
OFF RIO LAGARTOS, YUCATAN, MEXICO

Mauricio Gardufio Andrade
INP Centro Regional de Investigacion Pesquera de Yucalpetén. AP 73, Progreso, Yucatan, CP 97320. México
mgarduno@minter.cieamer.conacyt.mx

A tagging program of juvenile hawksbill turtlesthe origin (Y=0.378 X; r2=0.74) show an emigration rate of
(Eretmochelys imbricajehave made from 1985 up to 199737.8 km/100 days. We are shown length frequencies in 4
in the Rio Lagartos protected area. Tagged juvenile have begages 1985-87(n=269), 1990-94 (n=197), 1996 (n=337) and
recaptured, must of them inshore of Rio Lagartos. Four hal@97 (n=256). In 1996 is shown two modes separated by 8
been recaptured in far places like the Miskito zone in Nicam could be interpret like two different cohorts. In 1997 there
ragua (900 km; 5 years), Laguna de Terminos (Atasta) i mode about 24 cm. we interpret like a new recruitment
Campeche, Mex. (700 km; 6 years), Mariel Bay in Cuba (3@®horts. The 4 length frequencies present the same range of
km; 3 years), and in front of Progreso, Yuc.; Mex. (250 kngize.

1.4 years). A regression analysis linear model adjusted to

FECUNDITY OF THE HAWKSBILL TURTLE ERETMOCHELYS IMBRICATA IN LAS
COLORADAS, YUCATAN

Mauricio Gardufio Andrade
INP Centro Regional de Investigacion Pesquera de Yucalpetén. México. mgarduno@ minter.cieamer.conacyt.mx

We analyze the fecundity of the Hawksbill turtle
Eretmochelys imbricataVe don’t found a variation in the
mean of eggs/nest between 6 years (F=1.3< F.05=2.21). Also
there are not a diminished in the number of eggs/nest through-
out the season (p>0.025; one tail). A regression analysis lin-
ear model between the size of the turtle v.s. number of eggs/
nest yields a slope (0 (p=0.0014), but there is a correlation
coefficient r2=9.48% very weak between the variables. Also
there is a difference in the mean eggs/nest between turtle
were record one time on the season v.s. those were record 3
or more times (155 v.s. 168 eggs/nest). These hypothesis has
been found in the literature.

BIAS-FREE ESTIMATES OF MEASUREMENT ERROR IN SEA TURTLE
MORPHOMETRIC DATA COLLECTION

Jonathan Gorham, Michael Bresette, and Bruce Peery
Quantum Resources, Inc. P.O. Box 1691, Jensen Beach FL 34958 U.S.A. jonathan_gorham@email.fpl.com

Quantification of measurement error is a critical factoculations. Turtles selected for this study were recaptures from
in somatic growth rate studies, particularly with slow groweur tagging program with at large intervals of less than 14
ing animals. Most estimates of error have been generateddays, where true growth is negligible (less than 0.01cm from
repeated measurements of an individual turtle, either witlur growth data). Therefore, any measurement differences
one or several observers. Whenever observers are aware bateveen subsequent recaptures are attributable solely to mea-
is being collected for calculating measurement error, theressrement error. Results indicate that measurement error for
an almost unavoidable bias to minimize error. In our studgxperienced observers is small, but is sufficient to obscure
straight and over the curve measurements were collectedl growth over short recapture intervals of 1-2 months. In
under routine field conditions by multiple observers who weral cases, straight line measurements were found to be more
unaware the data would be used for measurement error caliable than over the curve measurements.
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TIME SERIES FRAMEWORK (TSF): A TOOL FOR RESOURCE MANAGEMENT OF
MARINE TURTLES MERRITT ISLAND, FLORIDA, U.S.A.

Mark J. Provanchal Jane A. Provanchd, Joao Ribeiro da Costd and Henrique Bentes de Jests
!Dynamac Corporation, Kennedy Space Center, Florida, U.S.A.
2Chiron, Information Systems, Lisbon, Portugal. Mark.Provancha-1@ksc.nasa.gov

A times series framework (TSF) tool was utilized tccludes the Browser tool, controlling all the navigation in the
view time series data for marine turtles as related to consgatabase, the Manager Tool controlling data analysis, the In-
vation efforts at Kennedy Space Center (KSC) and the Merigfpector Tool presenting time series characteristics, the Dis-
Island National Wildlife Refuge (MINWR). Recently, play Tool creating tabular presentations of data, a Plotter
109,587 records were entered into an Oracle database. Fepl, the Slide Show Tool associating images with themes
rameters measured for spedzetta carettaandChelonia  and sites, and the Slide Tool presenting selected images. The
mydasincluded: nests, false crawls above and below the higiSF browser allows the user to search the desired datasets
tide, number of nest depredated, and disturbed. Future inithin the database and select data based on location or pa-
tiatives will include adding marine turtle netting data colrameter. Furthermore, TSF allows for a GIS interface be-
lected from the lagoonal waters and beach temperature ptween ArcView and the database. The user selects the datasets
files of KSC. Data are queried and viewed using the T3P query and a graphical display of those selected sites is
browser which may run in a UNIX or Windows environmenpresented in the GIS by accessing information within the da-
without prior knowledge of standard query language (SQliabase.
or Oracle’s procedural language (PL). The TSF browser in-

COMPUTER PROGRAM THAT GENERATES A LESLIE MATRIX FOR THE ANALYSIS
OF THE TAGGED INFORMATION IN THE SEA TURTLE

Noé Andrés Villanueva Lopez, René Marquez Millart, Miguel Angel Carrasco Aguild, Maria Carmen Jiménez
Quiroz?!, Juan Diaz Flore$, and Manuel Sanchez Peréz
ICentro Regional de Investigaciones Pesqueras de Manzanillo, Playa Ventanas s/n. Apartado Postal 591, Manzanillo, Colima,
México, C.P. 28200.
2Instituto Nacional de la Pesca Pitagoras No. 1320, 4to piso, Col. Santa Cruz Atoyac, México, D.F. 03310. anoevi@bay.net.mx

A computer program, compiled in Clipper 5.2 language
was done, that can organize the registers of tagged turtles of
a seasons and follow an individual during and inside each
season, it also elaborates abstracts of the information. The
program used as reference the data base information of the
beach Rancho Nuevo, Tamaulipas, on Kemp'’s ridley
(Lepidochelys kempii Information of 8,000 registers, on
electronic tags of the Pittag (Passive Integrated Transporder
Tag) of the years from 1988 to 1997 were analyzed with the
Leslie Matrix, which simplifies the interpretation of the in-
formation and its posterior analysis. The program can purify
any information in relation to different tagged species of sea
turtle or other animals. The program is friendly, because it
works in basic operative system (MS-DOS), with low re-
sources of hardware and it is compatible with any Windows
environment. The information to process must have a DBF
version 4 format, with the fields of the tagged information
organized in vertical form, the capacity of the program is
limited to the computer size.
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A DOUBLE-CHAMBERED EGG CHAMBER IN A LOGGERHEAD TURTLE ( CARETTA
CARETTA) NEST FROM NORTHWEST FLORIDA, U.S.A.

Martha L. Maglothin, Margaret M. Lamont, and Raymond R. Carthy
Cooperative Fish and Wildlife Research Unit, University of Florida, Gainesville, FL 32611, U.S.A. MMLAM@gnv.ifas.ufl.edu

Variations in the shape of a sea turtle’s egg chambigr 15a, 35 (97.2%) hatched, and of the 60 eggs in 15b, 54
have been observed, however the general shape of one @Nys) hatched. Nest 33 experienced emergence on August
chamber with one surface opening is consistent. A nest3/31, and of the 154 eggs, 112 (72.7%) hatched.
two egg chambers with one common opening has not Because the nests shared similar characteristics, it
previously been reported. In 1997, two loggerhead turtigppears the same turtle laid both double-chambered nests,
(Caretta carettanests were discovered along Cape San Blasithough it is unknown how this was accomplished. The shape
Florida with two egg chambers joined by a single surfaasf the nesting crawls and the conjoined egg chambers was
opening. The first nest (#15) was observed on June 20, 198/hical, therefore variation was most likely not in the shape
at mile marker 2.56. Both chambers were not initiallyf the flipper. Possibly the turtle had an abnormality in the
discovered, therefore only 60 of 96 eggs were relocated (fithction of the rear flippers causing her dig a separate
eggs; #15a). The remaining eggs (#15b) were inadvertentijamber with each flipper. Hatching success indicated the
leftin situ. On July 3, a second double-chambered nest (#38)gs laid by the turtle were viable. In addition, the double-
was observed at mile marker 2.55, and all 154 eggs wesleambered nests appear to provide an adequate environment
relocated. Hatchlings emerged from Nest 15a on August ¥8f successful incubation and hatching.

20 and from Nest 15b on the following night. Of the 36 eggs

DIET COMPOSITION OF THE BLACK SEA TURTLE, CHELONIA MYDAS AGASSIZII ,
NEAR BAJA CALIFORNIA, MEXICO.

Jeffrey A. Seminoff!, Wallace J. Nichol$, Antonio ResendiZ, and Anthony Galvart
L Wildlife and Fisheries Science, University of Arizona, Tucson, AZ 85721 U.S.A. seminoff@ccit.arizona.edu
2 Centro Regional de Investigacion Pesquera, El Sauzal de Rodriguez, Ensenada, Baja California, México.

INTRODUCTION

The coastal waters of the Baja California peninsula hay®wnsend, 1916; Nelson, 1921; Hodge, 1979). Although
been considered important to the life history of the black seadate few data have revealed eelgrass consumption by black
turtle, Chelonia mydas agassizZifownsend, 1916; Carr, turtles in this region (Stinson, 1984), consumption of eel-
1961; Caldwell, 1962; Felger, 1976, Alvarado and Figuerograss by black sea turtles has been documented at similar
1992; Clifftonet al, 1982). The Gulf of California on the latitudes within the Gulf (Felger and Moser, 1973).
eastern coast of the peninsula and the eastern Pacific ocean While it is apparent coastal ecosystems along the Baja
on the west offer a variety of marine habitats. As turtles mo®alifornia peninsula may provide a variety of potential food
into the Gulf, they enter a semi-enclosed body of water thafsources for black sea turtles, the diet of this species is poorly
is considered a dynamic and productive ecosystem (Brus@aderstood. Based on three years of data, it appears that black
1980, Pacheco and Zertuche 1996). Supported by seasangles in the Gulf are primarily herbivorous. In the Pacific,
upwelling of nutrient rich waters, coastal areas of this ségs probable that blacks consume eelgrass, but data are lack-
host diverse assemblages of fish (Thomstoal. 1979), in- ing. In this report we present additional data from the Gulf
vertebrates (Brusca 1980), marine alga (Norris 1975), ané California and preliminary results from the Pacific coast
seagrasses (Felger and Moser 1973). Previous data fromdhene Baja peninsula.

Gulf shows that black turtle diet is composed primarily of
red algae species (Semineffal, In press). In addition, in- METHODS
vertebrates such as sponge, soft corrals, Sabellid worms, and

gastropods are ingested. ment nets (100 m x 8 m, mesh size= 60cm stretched). Nets
_Upon dispersal to Pacific coastal waters of the Bajgere regularly monitored during each netting trial and turtles
penlnsula, turtle_s enter aregion cha_racterlzed by sandy COgFtse removed immediately to minimize capture-related
interspersed with bays and estuaries. Thesg_bays are Wiass, Upon capture, straight carapace length (SCL), weight,
cally soft bottom and host seagrass communities dominatgdy other physical data were recorded and diet samples col-
by eelgrassostera maringDawson, 1951). Black sea turtles|ected. Oral examination was used to recover residual food
have been documented as historically abundant these argasicles and lavage, the esophageal flushing of food com-

Turtle capture was facilitated by the use of two entangle-
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ponents, was performed to recover ingested food samplEsough over 20 algae/seagrass species were recovered in
(Forbes and Limpus, 1993). In-flow and retrieval tubes melvage samples from both coasts, there were only eight ma-
sured 1.5 m. For small turtles (<55 cm SCL), both tubes wear diet components. We define major diet components as
12 mm inner diameter (1.D.) and 17 mm outer diametany food item that comprises >5% of total volume of at least
(O.D.). For large turtles (>55 cm SCL) in-flow tubes remainedne sample. Other algae with lower consumption levels may
12 mm I.D./17 mm O.D. and retrieval tubes measured have been incidentally taken during foraging. In all cases,
mm [.D. and 21 mm O.D. Volume was calculated througthe major algae species present in lavage samples were con-
water displacement in a graduated cylinder. sistent with predominant algae species in the area of cap-
Fecal samples were collected from a subset of capturaste. For example, the high proporti@racilariopsis
All fecal samples were collected from the Bahia de Los AtaeminoformisandGracilaria robustain lavage samples from
geles study area. For this study turtles were placed into s@iahia de Los Angeles may reflect the high abundance of
tary holding tanks (2 m diameter) at the CRIP Sea Turtteese species at this study area (Pacheco-Ruiz, pers. com.).
Research Station in Bahia de Los Angeles. Turtles were Fecal sampling yielded the highest number of non-al-
monitored and feces were removed immediately after excigal food items recovered (20 spp.) when compared to lavage
tion. All turtles were released at the site of initial captureamples (9 spp). There are a number of possible explana-

within 24 hours. tions for this. First, while lavage samples represent recent
feeding, fecal samples may represent feeding over a longer
RESULTS period of time and therefore increase the likelihood of re-

Lavage samples were collected from a total of 84 turt’%é)vering more species. Second, invertebrate fragments may

from five sites. Average lavage sample volume was 437 e too large to pass through the lavage retrieval tube (17 mm

Fecal samples were collected from a total of 34 individual -D.). Nevertheless, this demonstrates the importance of

All fecal samples were collected at the Bahia de Los Angg-Sing lavage and fecal sampling in the analysis of diet com-
les study site. Average sample vol. was 587 m position. In our study, the concurrent use of both methods

In the Gulf of California, marine algae accounted fO(I:,oncurrently greatly increased the number of species recov-

92% of the average lavage sample volume. A total of 20¢ N laal . lentin Gulf of Cali
algae species were recovered, 8 major diet components. Oyer- on-aigal species were more prevaient In Sult ortall-

all, Rhodophyta dominated with an average of 89% sam %rnia samples as compared to those from the Pacific. This
volume from the Gulf. The most prevalent v@sicilariopsis apparent higher use of non-algal resources may reflect high

laeminoformig83% of average sample volume, freq. of OCprevalence of macroinvertebrates in the rocky shoreline habi-

currence = 71/78 samples). Further, in the 78 lavage samp ggs of the Gulf (Brusca 1980). .Of particu_lar interest was the
red algae were dominant (72 samples with 5% sample v igquent occurrence of Sabellid worms in both lavage and

ume). Chlorophyta was second most utilized (17 sampl escal samples. These worms were prevalent in a majority of

with >5% sample volume) and Phaeophyta was the least ftF _r?ﬁl]es. C?E)n3|der|ng t?elrlpatchyrilstr[[b(l;thn, '; 'S pO.SS'ble
quent (1 sample with >5% sample volume). at these items are actively sought out during foraging ac-

In Bahia de Los Angeles, non-algal diet Comloonengvities. A similar scenario may occur with the fleshy sea

included a total of 22 species; 9 spp. recovered from lava gn,Ptilosarcus_ undulatusThis So“taW species appears to
and 20 spp. from feces. The most frequently occurring no e uncommon in the study area yet in several fecal samples

algal ingesta included Sabellid worms (56% of samples), =7) up to 50 tests were recovered.

sponges (47%), Stinging Hydroids (41%), small Gastropods The frequent occurrence of substrate p{irticles in di-
(41%), and sea pen tests (23%). Plastic debris was foun fary samples from all sites suggests that feeding turtles may

20% of all samples. Substrate particles were found in a to | may be ingesting this material incidentally as they closely
of 61% of lavage and 97% of fecal samples crop seagrass and algae. Substrate may also be ingested as

o . , turtles feed on Sabellid worms, fleshy sea pens, and other
Preliminary data from the Pacific show marine algagghic organisms

and seagrass accounted for 99% of the average sample vol-

ume. EelgrassZpstera maring was the most prevz_ilent CONCLUSION

seagrass (44% average sample volume, occurred in 4/6 of _ .

samples) and the red alg@eacilaria spp. was the most Although Chelonia mydas agassizitilize non-algae
prevalent marine algae (47%, 4/6). In addition, the seagrd@§d resources, their predominantly herbivorous diet is con-
Halodule wrightii (1.6%, 4/6) and marine alg&ediumsp. Sistent with othe€heloniapopulations. To further elucidate
(10%, 1/6),Ulva lactuca(<1%, 1/6), andSargassumsp. this trend, we must continue to collect dietary samples from
(<1%, 1/6) were found. Non-algal items included sofé variety of sites along the Baja California peninsula. Addi-

Gorgonia (<1%, 2/6) and substrate (<1%, 5/6). tionally, we r_ecomme_nd that_ analyses of diet composition of
otherCheloniapopulations utilize both lavage and fecal sam-
DISCUSSION pling in order to maximize the number of food species re-
covered.
Black turtles feeding along the shores of the Baja Cali-  Thijs analysis of diet composition is the first step to-

fornia peninsula exhibit a strong tendency toward herbivoryards understanding the feeding ecology of the black sea
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turtle in Baja Californian waters. Future study will includeCliffton, K., D.O. Cornejo, and R.S. Felger. 1982. Sea turtles
the analysis of local movement and food availability within  of the Pacific coast of Mexicdn: K. Bjorndal (Ed.),
individual homeranges. When this information is coupled Biology and Conservation of Sea Turtl&snithsonian
with diet composition, a more thorough understanding of Inst. Press, Wash., D.C. pp. 199-209.

black sea turtle behavior and feeding ecology will be gaineDawson, E.Y. 1951. A further study of upweling and
Furthermore, by learning what resources they are most com- associated vegetation along Pacific Baja California,
monly using and where they are moving on a daily basis, we Mexico.J.Mar.Res10:39-58.

can begin to make educated management decisions reg&relger, R.S., and M.B. Moser. 1973. Eelgradsstera
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REMOTE VIDEO CAMERAS AS TOOLS FOR STUDYING TURTLE BEHAVIOR
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During the 1997 field season we employed two differA- CRITTERCAM

ent video camera systems to remotely observe the behavior The Crittercam was developed by Greg Marshall (Na-
of hawksbill turtles at Mona and Monito Islands (Puertgonal Geographic Television) for recording the behavior of
Rico). The recording devices, named Crittercam and Benth@grimals from a close perspective. Several models of this cam-
cam, allow turtle conduct to be monitored without the in