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Fethiye, Dalaman and Dalyan beaches are important
nesting beaches that are located on western Mediter-
ranean coats of Turkey. Sea turtle monitoring and con-
servation studies were carried out in these three nest-
ing beaches in the last 25 years, but Dalaman beach
was monitored regularly since 2002. In this study, we
evaluated nesting population in the last 16 years in
three important beaches of Turkey. A total of 1,483,
1,245 and 5,495 loggerhead turtle nests were found
in Fethiye, Dalaman and Dalyan beaches, respective-
ly. In the study period, the number of nests were dra-
matically increased in Dalyan beach (r?= 0.62) while
Fethiye showing a stable trend (r?= 0.20) and Dala-
man showing stable trend with a slight decrease (r?=
0.17). The nesting trend in these beaches are stable
in these beaches while Dalyan nesting population is
growing. The number of hatchlings reached to the
sea was increased to 92% in Dalyan beach in 2017.
This ratio is lower in Fethiye and Dalaman beaches
due to light pollution. In addition, predation rate is
lowest in Fethiye beaches (4.4%) in 2017 and highest
at Dalaman beach (22.0%) in 2017. The predation rate
was 11.5% in Dalyan beach in the same year. Among
these three beaches, Dalyan is the best protected
nesting beach. Coastal development or light pollution

4

is prohibited around the nesting beach. On the other
hand, coastal development and light pollution is high
in Fethiye and Dalaman beaches. A well protected
area with less human pressure on the beach increas-
es the predatory activities but carrying out all conser-
vation activities during the night increased the nest
protection and hatching success rate. On the other
hand, beach development and beach usage were in-
creased in the same period in Fethiye and Dalaman
beaches. In addition to the development in these
beaches, the fishing activities, light pollution, water
sport activities and boat traffic were also increased.
Therefore, the nesting and hatchling success were
affected negatively. Despite observing an overall in-
crease in the number of loggerhead turtle nests in the
Mediterranean, we observed a stable trend in Fethiye
and a slight decrease in Dalaman beaches. It can be
foreseen that the existing conservation measures will
be inadequate to protect the population and that the
population of sea turtles nesting in Fethiye and Da-
laman beaches will decrease in the region with the
increase of activities such as tourism and fishing.
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The incubation of sea turtle nests is affected by sand
temperature in the nesting beaches. Temperatures
higher than 34°C or lower than 25°C can be lethal for
loggerhead turtle embryos. Furthermore, individuals
of both sexes are only produced if the sand temper-
ature is between 28.5°C and 30°C. The global warm-
ing is affecting the temperature in most of sea turtle
rookeries, increasing the embryonic mortality and
feminization the offspring. The colonization of beach-
es in colder zones is becoming important for an ad-
aptative response to this global impact. The goal of
the present work is to study the temperature of the
sand of Spanish beaches and to evaluate its impact
on the survival and sex-ratio production in loggerhead
nests. This study was conducted in the Spanish warm
coast throughout three years, from 2015 to 2017. 52
beaches were selected from the provinces of Girona
in the northeast and Huelva in the southwest, includ-
ing the Balearic Islands. Temperature data loggers
(Onset HOBO Tidhit v2) with an accuracy of £0.2°C
have been used. The loggers were programmed to
record data every 30 minutes and were buried at a
depth of 40 cm, Data was recorded from June st to
November 15th. The beaches were grouped in 13 ge-
ographic zones, which were compared using the daily
or biweekly average of the temperature and estimates

of viable periods for the incubation of the species.
The analysis of the data indicates viable conditions
for the incubation of loggerhead turtle eggs in all the
different zones. In 87% (N = 45) of beaches, temper-
atures greater than 25°C were detected for at least
60 consecutive days, which guarantees a minimum
of an annual hatch per female, as long as the nesting
had taken place at the beginning of the warm peri-
od. Moreover, 40% (N = 21) of beaches enables four
viable consecutive nesting events per adult female.
The percentage of beaches which would produce fe-
males, considering a minimum temperature of 29°C,
is equal to 21% (N = 11) and it is distributed all along
the autonomous communities of Andalusia, Mur-
cia, Valencia, Catalonia and Balearic Islands. There
is spatial and temporal variability in the incubation
conditions among the years and the months of the
same vyear. In the same beach, there may be years
with viable laying while others are not, or years with
production of both sexes while others are not. These
results will be relevant for the management of turtle
nests found in Spain in the future years.
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