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Abstract

The current paper presents the results of an archival
research work undertaken as part of a Thesis of the
Program of Environmental Studies at Deree — the
American College of Greece. The research undertaken
aimed at assessingthe extentof the problem related to the
injuriesand fatalities of the loggerhead sea turtles Caretta
carettain Greece, through detailed analysis of incidents
recorded in press. Furthermore, the research identifiesthe
patterns followed in injuries, in an effort to form
recommendations for improved monitoringand protection.
As the loggerheadseaturtle, Caretta caretta comprises an
endemic species of Greece and a keystone species for the
area, its protection is considered vital for the marine
environmentof the region. Despite the protection schemes
and activities that are in place in Greece, there is high
occurrence of traumas and deaths of sea turtles. The
presented work will try to identify the gaps in monitoring
and therelated needs asa means to overcome the obstacles
towards more efficientconservation of the species.

Keywords: Loggerhead turtles, Threats to sea turtles,
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1. Introduction

The Caretta caretta (Loggerheadturtle) isone of thethree
species of sea turtle that is indigenous to the
Mediterranean, along with the Chelonia Mydas (Green
Turtle) and Dermochelys coriacea (Leatherback turtle)
(Medasset, 2021). Unlike the latter, the Loggerhead turtle
is prone to nesting in Greece and as a result, the country
serves as a vital part for the survival of the species. The
Carettacaretta’s survival is important due to the animal’s
role as a keystone species, therefore, the ecological impact
that this species has in controlling the invertebrates’
population, feeding predators through their eggs and
allowing for their broken shells to be used as a source of
calcium for other species (Duermit, 2007). Moreover, the
loggerhead turtles are seen asa mobile reef since their

carapace have been found to house other species from 13
phyla (Duermit, 2007).

The Loggerhead sea turtle Caretta caretta, is the most
common type of marine reptile in the Meditemranean and
in Greece, however, they are exposed to numerous threats
presentin the nestingsitesand in sea. This paper presents
an assessment of threats the population of Caretta caretta
is facing, resulting in traumas and fatalities of the
loggerhead sea turtles. The paper also attempts to assess
the areasthat can be considered as ‘hot-spots’ for Caretta
caretta traumasand deaths aswellas suggestions on how
to improve monitoring of Carettacaretta injuries.

The Loggerhead sea turtle is a migratory speciesthat is
indigenous to the Mediterranean, it has a life expectancy
of 70 - 80 ormore years (National Ocean Service, 2021a),
and its population of nesting females worldwide sumpasses
60,000 turtles (WWF, 2021). The Caretta caretta has a
length of 92 cm onaverage and a hard-reddish brown dome
shaped shellwith a pale-yellow underbelly (WWF, 2021),
which provides some protection to the vital organs
(Archelon, 2021a). [tsdietary habits include “slow moving
or sedentary animals like jellyfish, molluscs, sea urchins,
horseshoe crabs, sponges, and on sea grass” (Archelon,
2021; National Ocean Service, 2021a). Sea turtles have
respiratory system and require frequent breaching on the
surface, though they can spend up to 6 hours undemater
while sleeping (Archelon, 2021). Out of the three species
of sea turtles found in the Mediterranean, the Caretta
caretta can reach the shallowest depth, around 110m
(Medasset, 2021), and while males never exit their marine
environment after they hatch, females can be found on
terrestrialenvironments every 2 to 3 years to nest. Mating
begins between the ages of 10 to 30 years (WWF, 2021).
The Carettacaretta matingseason is from early Marchto
June and the eggs are laid between late April and early
September (National Ocean Services, 2021a). Each turtle
can mate every 2 yearsand it can produce 2-3 clutches of
an average of 110 eggs each per breeding season
(Medasset, 2021). As a result, the Mediterranean has an
average of 1800 nesting female turtles that produce 8600
nests per year (Medasset, 2021). Research indicates that
the beach in which the eggsare laid is the same as the one
where the female mother wasalso hatched, thus there are
specific breeding grounds in the Mediterranean, mainly
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Greece, Cyprus, Turkey, Libya, but also smaller nesting
sites can be observed in Egypt, Lebanon, Israel, Syria,
Tunisia, Spain, and Italy (Medasset, 2021). Each nest ofan
average of 110younglings produces malesand females at
a theoretical ratio of 1:1 (Rees, 2003). The sex is
determined by thetemperature of the sand in which the egg
is incubated, a process known as Temperature-dependent
sex determination (TDS); with lower temperatures (around
27.6723 °C) resulting to male turtles and higher
temperatures (around 30.969 °C) resulting to females
(Medasset, 2021; National Ocean Service, 2021b). Out of
1000 younglings that can be produced, it is estimated that
only 1 will succeed reachingadulthood, due to the threats
that the Caretta caretta has to face, fact that makes their
protection, critical. The Caretta caretta hasvarious natural
threats such as foxes, lizards, jackals, and weasek that pray
on the eggs, seagulls, cormorants, crabs, lizards andsnakes
that pray on the younglings and fish, sharks and seak that
pray on the adults, however a major cause of the rapid
reduction of the numbers of the loggerhead turtle can be
attributed to human activities. Climate change and the
rapid increase of the mean global temperature may result
in a skew in the population due to the temperature
dependent sex determination mechanism that detemmines
the species sex. The changes in the geomorphology of the
hatching habitats of Caretta caretta, due to climate change,
has a direct impact to the nesting. Moreover, nesting is
disturbed by human activities, such as excessive light,
noise, construction, and other disturbances on the beach. In
addition, intentional harm (caused by fishermen due to
geardamage, antagonism for illegaltrading purposes) and
unintentional (vessel strikes and bycatch in fishing gear)
injuriesalso severely affect the population. Abigthreatfor
Caretta caretta comprises marine litter such as ghost nets
and plastic pollution (Senet, 2019). It is important to note
that actions have been taken by the European Unionas well
as Greece for the implementation of legislation to tackle
the currentvulnerable status of the Caretta caretta (Casak,
2017). The European Green Deal and EU Emissions
Trading System attempt to tackle Climate Change
(European Commission, 2021a); the Marine Strategy
Framework Directive aims at sustainable management of
marine ecosystems to ensure they remain clean, healthy
and productive (European Parliament et al., 2008, 1); the
Barcelona convention for the protection of the marine
environment from marine pollution (European
Commission, 2021b); the establishment of Protected Areas
(National Marine Park of Zakynthos, Greece and National
Marine Park of Alonnisos, Greece) (European
Commission, 2021c). Though legislation is not necessarily
specific to the Caretta caretta population, with the
exception of the National Marine Park of Zakynthos, the
population clearly benefits from the implementation of
relevant regulations. Still the loggerhead turtle faces
numerous threats in Greece.

2. Methodology

The current work is based on archival research for the
mapping of incidences of Caretta caretta traumas and
deaths, as reported in articles of public press forthe years
2019 and 2020. Newspaper articles from across Greece
were accessed through the site, Topics.gr and assessed.

The site covers national, regional and local newspapers.
The assessment of incidences was thorough and extensive
trying to include as many incidences as possibke
incidences. The data concerned the number of turtles found
injured or dead, the location, date, cause and extend of
injury. The articles were cross-referenced to exclude
multiple recordings of the same incident while obtaining
all the necessary data. Overall, 228 individual incidents
were collected, and processed based onthe condition ofthe
sea turtle (injured or dead), the cause of trauma (e.g.
intentional injury, hypothermia, hook ingestion, plastic
pollutants etc.), the geographical distribution of incidents
aswell asthe identification of relevant patterns.

3. Results

The analysis of the results for 2019 — 2020, indicates a
higherrate of incidences of traumas and deaths for months
May to October in both years (Figure 1), during nesting
and hatching period. This could be attributed to the fact
that adult female individuals are found closer to the coast
and/or are weakened upon their return to the sea after
layingtheireggsand therefore, more vulnerable.

Recorded incidents for 2019 and 2020
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Figure 1 Caretta caretta trauma incidents for 2019 and
2020

Furtheranalysis of traumas and deaths indicate that in most
occasions the causes are unknown (79% of incidences)
percentage that possibly includes chocking due to plastic
pollution not identified since dissection is not usually
performed and due to underreporting of incidences;
unintentional injuries caused most possibly by boat
engines (20%); chocking from fishing net entanglement
(1%).

An attempt to identify the ‘hotspots’ of sea turtle taumas
and fatalities in Greece was made, based onthe incidences
location. The protected areas in Zakynthos and North
Sporadesaswellas Crete, where although notan officially
designated protected area, it comprises a region wherealot
of awareness and protection campaigns take place, have
been identified to have the smallest number of incidents,
while there was nosingle incidentin Sporades for theyears
2019 and 2020. The area with the highest number of
recorded incidences in Peloponnese (35%).
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4. Discussion

Throughout the 24-month period during which the
Caretta caretta incidents wererecorded, there are several
observations that became apparent. An interesting
finding is related to the period with the highest number
of incidents, which coincides with the nesting and
hatching period. At this time, female sea turtleswillmore
likely be in close proximity to the coast. In case of
pregnant turtles, such incidents willhave a directimpact
in the future hatchlings and in population of the species.
A factor that may additionally affect the number of
recorded incidences at that time is the factthat at this
period more bodies are likely to be washed-up on the
shore instead of being eaten by another animal or sink to
the bottom ofthe ocean.

Another notable result is related to the identified
intentional injuries, 3 in total for the research period.
Although these incidents are not statistically significant,
they are important due to the demonstrated brutality. In
one case, reported on October 9, 2019, the death was
caused by a hammer, in the next case, recorder on
February 5, 2020, the dead male turtle had suffered a 5
cm cut on theneck causedbya ‘sharp object’ referredas
‘slaughtering’ in the media and the third case, reported
on March 7, 2020, involved a 70cm turtle bearing an
intentional injury onthehead anda fishing line wrapped,
seemingly intentional, aroundtheneck.

An interesting finding is related to the patterns behind the
traumas. The largestpercentage of the cause of injuryand
deathof the Carettacaretta are listed as unknown (76%
forthe research period), the reason being underreporting.
Underreporting of the Caretta caretta incidents can
either be attributed to news outlets that fail to report
potential injuries that the animals had when reportingan
incident or to citizens that do not report the incident
whatsoever. Furthermore, the severity of the
underreporting becomes even more apparentconsidering
that according to another article in the press
(Argonafplia, 2021), in the year 2020 more than 700
Caretta carettas were found dead in Greece, which s a
substantially larger number than the 135 incidents that
were found when searching in the News. However, it is
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Figure 2 Carettacaretta trauma incidents per region

Overall, the mortality rateis very high with 94% of all
incidencesreferringto dead seaturtles.

not only the news outlets that are at fault for this
situation. When a body getswashed upon the shore it is
prone to decomposition and after a stage of
decomposition it becomes impossible for reporters and
experts to deduce the reason for the animal’s death. In
addition, evenin cases where the decomposition has not
progressed, no testsare run for the animal’s condition to
be assessed, and the body is buried by the coastguard.
Furthermore, there were numerous occasions where a
citizen reported an incident, but the coastguard took
several hours to days to deal with the situation, thus
further worsening the condition of the body. The
immediate action is of vital importance for the survival
of theinjured individuals. Itworth mentioning here that
the underreporting is also related to the lack of official

publicly available databasefor relevant incidents.
5.  Recommendations

To combatthe need forurgent action and notificationas
well as the issue of underreporting, it would be
recommended for an online platform to be used where
citizens can report incidents and provide information as
soon as the animal is located. In that way, not only will
the information regarding Loggerhead turtle cases be
compiled more easily and, in more details, but also the
available data will be ground for promptreaction and
interventions. The proposed platform would enable
improved mapping and monitoring of the threats that
would clearly contribute to the protection of species.
Such a platformwould need tobe easily accessible to all
and prompt the user to provide as much information as
possible to ensure that the incident is properly reported;
thus date, location, number of turtles, state that theturtle
is in, cause of injury as well as a photo of the animal.
Vague information about any incident could result in the
same incident being reported multiple times or an
incident beingomitted. Forexample, the platform could
be in the format of a submission form, where the user
would have to attach a photo of the animal (if they feel
comfortable doing so) as well as provide descriptive
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details regarding the animal’s state. Some yesno
questions such as ‘Isthe animalalive?, ‘Do they appear
to be in distress?’, ‘Are there any noticeable injuries, if
so please provide additional information’ etc. could ako
be attached for the user to answer. The date will
automatically be registered with the submission of the
form. Ideally such a platform would have the form of a
mobile phone application that could use the GPS location
in order to provide a more accurate reporting of the
animal to the appropriate authorities, in addition to
ensuringthatthe report isas thorough as possible and to
minimize the possibilities of errors. A blank area could
also be provided for the user to add any additional
comments that could be useful for the specific case.
Finally, with the submission of the form, the request
regarding the animal in distress will be uploaded to the
database and an instant notification could be sent to the
coastguardaswellasa standby vetin cases that they are
needed. The database should be able to screen and sort
out the incidents to avoid multiple recordings.

Sucha platform should includeanalert functiondirectly
linked with the authorities. Furthermore, the platform
could be proven very important in research. The
collected data canbe used by scientists and policymakers
in order to deduce probable patterns regarding the
causality and location of injuries.

Additional proposed measures would involve the
establishment of new protected areas, where needed, and
the strict control of certain activities that are proven to
harm the Caretta caretta population of Greece.
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