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that the number of nests may exceed the limited space of the
egg corrals in future nesting seasons. Consequently, some nests
may need to be left to incubate on the beach (in situ). The re-
sults of this preliminary study suggest that the temperatures of
in situ will follow the temperature trends observed in the egg
corrals and will produce an overall female sex ratio in a typical
year. Additionally, the results are consistent with previous years
of this study (Geis et al., in press) indicating a significant female
bias being produced in the egg corrals. It is plausible that this
female bias has accelerated the recovery of this species.

Acknowledgements. This research is part of a collaborative
Kemp's Ridley Recovery Program, which involves a number of
agencies and universities, including SEMARNAT INE, CRIP
Tampico, the Universidad del Noreste, the Gladys Porter Zoo,
the U.S. Fish and Wildlife Service, the National Marine Fisheries
Service, and the University of Alabama at Birmingham. This re-
search was sponsored in part by the National Oceanic and At-
mospheric Administration, U.S. Department of Commerce, Mis-
sissippi-Alabama Sea Grant, and Alabama Academy of Sci-
ences.

LITERATURE CITED

Aguilar, H.R. 1987. Influencia de la temperatura de incubacion
sobre la determination del sexo y la duracion del periodo de
incubacion en la tortuga lora (Lepidochelys kempii, Gar-
man 1880). Tesis de Licenciatura. Instituto Politecnico Na-
cional Mexico, D.F.

Ermnst, C.H., J.E. Lovich, and R.W. Barbour. 1994. Turtles of the
United States and Canada. Smithsonian Institution.

Geis, A., T. Wibbels, R. Marquez-M, M. Garduno-D, P.
Burchfield, and J. Pena. In press. Predicted sex ratios of
hatchling Kemp's ridleys produced in egg corrals during
the 1998, 1999, and 2000 nesting seasons. Feb. 2001.
NOAA Technical Publication NMFS-SEFSC.

Marquez-M., R. 1994. Sinopsis De Datos Biologicos Sobre La
Tortuga Lora, Lepidochelys kempi (Garmin 1880). FAO
Sinopsis sobre la Pesca, No. 152.

Mrosovsky, N. 1994. Sex ratios of sea turtles. J. Exp. Zool. 270:
16-27.

Shaver, D.J., D.W. Owens, A.H. Chaney, C.W. Caillouet, P.
Burchfield, and R. Marquez-M. 1988. Styrofoam box and
beach temperatures in relation to incubation and sex ratios
of Kemp's ridley sea turtles. In: Proceedings of the Eighth
Annual Workshop on Sea Turtle Biology and Conservation.
NOAA Tech. Memo. NMFS-SEFC-214, p. 103-108.

Wibbels, T., J.J. Bull, and D. Crews. 1994. Temperature-
dependent sex determination: a mechanistic approach. J.
Exp. Zool. 270:71-78.

Seasonal sand temperature profiles of four major leatherback nesting beaches
in the Guyana Shield

M. Hilterman', E. Goverse', M. Godfrey’, M. Girondot?, and C. Sakimin®

’ ! Biotopic Foundation, Nieuwe Herengracht 61-bg, 1011 RP, Amsterdam, Netherlands
* Universite Paris XI, Laboratoire d'Ecologie, Systematique et Evolution, Batiment 362, 91405, Orsay, France
* STINASU, Cornelis J ongbawstraat 14, Paramaribo, Suriname

INTRODUCTION

The Guyana Shield region stretches from eastern Vene-
zuela to northeastern Brazil. Some of the most important nest-
ing beaches for leatherbacks world-wide are found in eastern
Suriname and western French Guiana. Peak nesting in the
area occurs between April and July. In 2001, we measured
sand temperatures concurrently on four major leatherback
nesting beaches: Awa:la-Ya:lima:po, Babunsanti, Samsambo
and Matapica. Beach topography differs between these
beaches. The objective was to study spatio-temporal variation
in sand temperature profiles and thus hatchling sex ratio of
the leatherback population as a whole.

METHODS AND MATERIALS

Temperature dataloggers were placed at 75 cm depth at
two different beach zones (High and Low perpendicular to the
spring tide line) on the beaches at the beginning of the leath-
erback nesting season, and recovered at the end of the sea-
son. Data were recorded every two hours for the whole pe-
riod. Data were grouped by 10 day intervals for which the av-
erage temperature was calculated. We used ANOVA, fol-
lowed by Tukey multiple comparison test, to make statistical
comparisons among sites.

RESULTS

Sand temperatures profiles fluctuated through the season
with a gradual increase towards the end of the season. Sand
temperatures differed significantly among the sites, specifi-
cally for Babunsanti and Matapica, also between the high and
low zones. Beach sand on Samsambo was warmest, followed
by Awa:la-Ya:lima:po and Babunsanti. Matapica sand was
coolest for both beach zones. Both high and low beach zones
were used by high numbers of leatherbacks for nesting.

DISCUSSION

The pivotal temperature for leatherbacks in the Guianas
is 29.5°C (Rimblot-Baly et al. 1987) and the thermosensitive
period for the determination of sex occurs in the middle third
of the incubation (Desvages et al. 1993). Using this informa-
tion with the sand temperature data, we estimate that: I. Only
males were produced by nests laid on the low zones of Ba-
bunsanti and Matapica throughout the season, and also by
nests laid before the beginning of June on the lower zone of
Awa:la-Ya:lima:po, and before early July at the higher zone of
Matapica. II. Females hatchlings were produced by nests laid
after 15 May in the high zones of Awa:la-Ya:lima:po, Babun-
santi and both zones of Samsambo. Thus, different beaches
have a different sex ratio production. Further comparative
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studies are needed to determine if these differences and
variations are typical for these beaches.
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