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Data on strandings of dead loggerhead (Caretta caretta) and green (Chelonia mydas) turtles were collected from the eastern 
Mediterranean coast of Turkey during the nesting seasons between 2002 and 2009. A total of 276 strandings were recorded 
(142 C. caretta and 128 C. mydas). The curved carapace length (CCL) of C. caretta ranged from 12.6–85 cm (mean 63.50±1.06 
cm). The CCL of C. mydas ranged from 20–93 cm with a mean of 40.97±1.41 cm. 2.4% and 31.7% of the loggerheads were 
oceanic stage small juveniles (≤30 cm CCL) and adults (≥70 cm CCL), respectively. Of the green turtles, 33.3% (≤31.5 cm CCL) 
and 4.6% (≥85 cm CCL) were small juveniles and adults, respectively. The source populations of these turtles could become 
identified with genetic mixed stock analysis. 
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INTRODUCTION

Data on strandings provide key information about 
life stages, seasonal distributions and geographic 

ranges of marine turtles (Hart et al., 2006; Chaloupka et 
al., 2008; Casale et al., 2010). Strandings offer a source 
of biological material for population studies such as age 
determination from skeletochronology (Zug et al., 2002), 
tissue samples for toxicity (Storelli et al., 2005), parasite 
loads and general health (Deem et al., 2009), tissue 
for stable isotope analysis (Godley et al., 1998a), and 
material for genetic analysis (Türkozan & Yılmaz, 2010). 
Strandings can also provide preliminary information for 
conservation planning and management, such as the 
location of rehabilitation centres. Furthermore, adequate 
measures based on stranding records can be taken if the 
causes of injuries or deaths are mostly fishery-related 
(Panagopoulos et al., 2003; Snover et al., 2007; Tomás 
et al., 2008).

The main nesting grounds of loggerhead turtles 
(Caretta caretta) in the Mediterranean are Greece, 
Turkey, Cyprus and Libya, with smaller numbers in 
Lebanon, Egypt, Syria and Italy. For green turtles 
(Chelonia mydas), Turkey, Cyprus and Syria are the main 
nesting sites with smaller numbers in Lebanon, Israel 
and Egypt. In the entire Mediterranean, the number 
of loggerhead and green turtle nests are estimated as 

>7,200 and 1,500, respectively (Casale & Margaritoulis, 
2010). Due to fisheries, over 132,000 incidental captures 
occur annually, with over 44,000 of them resulting in 
death (Casale, 2011). In Turkey, an average of 2,145 
(29.8% of the Mediterranean population) and 1,252 nests 
(83.5% of the Mediterranean population) are estimated 
annually for loggerhead and green turtles, respectively. 
The eastern coast is the most important nesting ground 
for green turtles in the Mediterranean (Kasparek et al., 
2001), and the site is also used by loggerhead sea turtles 
on a smaller scale (Türkozan & Kaska, 2010). 

Little is known about the oceanic and neritic habitats 
of marine turtles in the Turkish Mediterranean, with the 
habitats of juveniles during winter as well as their foraging 
grounds not being clearly defined. Based on stranding 
data, Kasparek & Baran (1989) reported that immature 
green turtles stayed more or less around their birthplace, 
while loggerhead turtles migrate further distances. 
İskenderun Bay (Oruç, 2001) and the Samandağ coast 
(Yalçın-Özdilek & Aureggi, 2006) have been suggested as 
areas for juvenile development for both species, and the 
coast of Fethiye was suggested to be a feeding ground for 
juvenile green turtles (Türkozan & Durmuş, 2000). More 
recently, an unusual stranding of a green turtle 90 cm 
in total length was reported from the Turkish Black Sea 
coast (Öztürk et al., 2011). Unfortunately, no stranding 
network exists in Turkey and therefore systematic 
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information about strandings is largely limited to data 
collected during nesting seasons. In this paper we collate 
a comprehensive data set of sea turtle strandings on the 
eastern Mediterranean coast of Turkey for the first time. 

METHODS

Data about strandings were collected during the nesting 
seasons from the beaches of Anamur, Göksu Delta, Alata, 
Mersin, Kazanlı, Tuzla, Akyatan, Ağyatan, Yumurtalık 
(2005–2009) as well as Samandağ (2002–2009). Beaches 
were monitored daily with roughly equal effort. Stranded 
turtles were identified to species (when possible), and 
straight carapace length and width (SCL, SCW) and curved 
carapace length and width (CCL, CCW) were measured 
(Bolten, 1999). We were not able to perform necropsies 
in order to detect the cause of deaths.

Loggerhead turtles ≤30 cm CCL were assumed to be 
less than four years old, corresponding to an oceanic 
stage (following Casale et al., 2010).  The smallest nesting 

loggerhead females recorded in Turkey had a CCL of 
62–71 cm (Türkozan, 2000; Türkozan & Yılmaz, 2008). 
Therefore, individuals ≥70 cm were considered adults 
(see also Casale et al., 2005). For green turtles, such data 
are not available from the Mediterranean. The smallest 
green turtle reported along the U.S Atlantic coast ranged 
between 19.2 cm (Goshe et al., 2010) and 29.5 cm SCL 
(Mendonça, 1981). Since SCL is not available in our 
study, the equation of SCL=0.94*(CCL)-0.0515 (Goshe et 
al., 2010) was used to convert SCL to CCL. Therefore, we 
used ≤31.5 cm CCL to define the oceanic stage, and ≥85 
cm to define the adult stage. 

RESULTS

A total of 276 stranded dead turtles were found along 
the eastern Mediterranean coast of Turkey (Fig. 2). Of 
these, 142 (51%) were C. caretta, and 128 (46.7%) were 
C. mydas; 6 carcasses that were unidentified species 
were also recorded. 

Caretta caretta Chelonia mydas

n Mean±SE Range n Mean±SE Range

Curved carapace length (CCL) 123 63.50±1.06 12.6–85 123 40.97±1.41 20–93
Curved carapace width (CCW) 124 58.52±0.93 12.5–80 124 37.68±1.38 19.5–96
Straight carapace length (SCL) 77 59.26±1.27 12.5–79 18 48.98±5.16 18.5–82
Straight carapace width (SCW) 78 47.88±1.02 10.7–68 17 38.91±3.93 16.5–66

Table 1. Descriptive statistics of strandings recorded along the eastern Mediterranean coast of Turkey.

Fig. 1. Study area: the upper left corner shows the location of study area in the Mediterranean. Grey circles represent 
green turtles (Chelonia mydas) and black circles represent loggerhead turtles (Caretta caretta). The size of circles 
represents the number of strandings found on each beach.
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The CCL of C. caretta ranged between 12.6 and 85 cm, 
with a mean of 63.50±1.06 cm. CCL of C. mydas ranged 
from 20 to 93 cm, with a mean of 40.97±1.41 cm (Table 
1). The C. caretta strandings were mainly from Kazanlı 
and Samandağ beaches, while the C. mydas were mainly 
from Samandağ (Table 2). Samandağ beach comprised 
the highest number of the strandings for both species 
(60.1% in total, Fig. 3). The spatial distribution of the 
stranding records and density (Turtles km-1) is shown in 
Table 3. For C. caretta, 2.4% and 31.7% were juveniles 
and adults, respectively; the corresponding values for 
C. mydas are 33.3% and 4.6%. The remainder of the 
strandings were neritic juveniles and sub-adults.

Excluding the 2002–2004 data from Samandağ, a total 
of 192 turtles (131 C. caretta and 61 C. mydas) were 
recorded, with 38.4 mean annual strandings (26.2 and 
12.2. mean annual strandings for C. caretta and C. mydas, 
respectively). There was no significant difference in mean 
size among years in C. mydas, and significant differences 
in C. caretta (F=3,20, p<0.05). The loggerhead turtles in 
2006 were significantly larger than those recorded in 
2008. 

Eighty-one of the strandings (67 C. mydas, 9 C. caretta 
and 5 unknown) were found on Samandağ beach alone 
during 2002–2004, with 27.3 strandings annually. Of the 
overall strandings, 166 (60.1%) were from Samandağ, 
consisting of 43 C. caretta, 117 C. mydas and 6 unidentified 
turtles.

DISCUSSION

The eastern Mediterranean coast of Turkey is the 
most important nesting ground for C. mydas in the 
Mediterranean (Kasparek et al., 2001; Türkozan & Kaska, 
2010), with C. caretta also nesting in smaller numbers 
(Türkozan & Kaska, 2010). The majority of strandings 
reported in the present study were loggerhead turtles 
(except Anamur and Samandağ, Table 2), coinciding with 
the fact that they occur on almost all recorded nesting 
beaches in Turkey. The majority of C. caretta strandings 
were from Kazanlı and Samandağ, which are also main C. 
mydas nesting beaches. In Kazanlı, 60% of strandings had 
a CCL of 61–81 cm without any records <51 cm, meaning 

Region Length of beach (km) Caretta caretta (n) Chelonia mydas (n) Turtles km-1

Anamur 12.7 - 1 1
Göksu Delta 25.6 9 - 0.35
Alata 3 3 2 1.66
Kazanlı 4.5 45 3 10.6
Mersin - 10 3
Tuzla 25 8 - 0.32
Akyatan 22 11 2 0.59
Ağyatan 8.5 12 - 1.41
Yumurtalık 6 1 - 0.16
Samandağ 14.2 43 117 11.27

Table 2. Distribution and density of stranding records along the eastern Mediterranean coast of Turkey. Mersin is a 
harbour and therefore beach length was not given. Since monitoring was not continuous in space and time turtle 
densities should be regarded with caution.

Fig. 3. The size frequency distribution of marine turtle 
strandings on the eastern Mediterranean coast of Turkey 
(A: Caretta caretta; B: Chelonia mydas).

Fig. 2. The frequency of C. caretta and C. mydas strandings 
on the eastern Mediterranean coast of Turkey between 
2002 and 2009.
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that strandings represent mainly adults and sub-adults. 
The situation was similar in Samandağ (CCL>41 cm), 
where C. mydas strandings were limited to six beaches 
(Table 2).

The earlier data from Samandağ beach (2002–
2004) are characterized by roughly equal strandings 
between loggerhead and green turtles (51% and 46.7%, 
respectively). Between 2005 and 2009, however, 68.2% 
of strandings were loggerhead turtles compared to 
31.8% of green turtles, in line with the fact that C. caretta 
is the most common marine turtle in the Mediterranean 
(Broderick et al., 2002). The stranding records of Samandağ 
constituted 60.1% of the overall stranding records, which 
might be due to sea surface currents from South to North 
(Hecht et al., 1988) accumulating strandings of turtles 
which originated from Syria, Lebanon and Israel. This is 
in line with high amounts of litter washed onto this beach 
(Özdilek et al., 2006).   

Only 39 (31.7%) of the 123 measured loggerhead 
turtles were adults (CCL>70 cm), which are important for 
the reproductive output of populations (Crowder et al., 
1995; Lewison & Crowder, 2007). Small oceanic juveniles 
constituted 2.4% of strandings, with the remainder being 
neritic juveniles and sub-adults, similar to what was 
reported by Kasparek & Baran (1989). Of the 123 green 
turtles measured, 33.3% and 4.6% were small juveniles 
and adults, respectively. The remainder of strandings 
were neritic juveniles and sub-adults, in line with was 
previous reports (Kasparek & Baran, 1989; Başoğlu & 
Baran, 1982; Peters & Verhoeven, 1992; Özdilek-Yalçın & 
Aureggi, 2006). 

The ratio between C. caretta and C. mydas differs 
between sea records and strandings, for which more 
loggerhead turtles are recorded. In 1995, trawler boats 
reported 160 green turtles and 26 loggerhead turtles in 
Iskenderun Bay, followed by 306 green turtles and 116 
loggerhead turtles in the trawling season 1996–1997 
(Oruç, 2001); 82% of the captured green turtles and 
61% of the captured loggerhead turtles had CCL values 
between 31 and 60 cm (Oruç et al., 1997). Oruç (2001) 
suggested that the eastern Mediterranean coast is 

frequented by juveniles, but stranded individuals could 
be of a different origin. 

The present study is not able to provide information 
about the cause of turtle mortalities, although evidence 
suggests a high frequency of head trauma in Samandağ 
(Bektaş Sönmez, personal communication), possibly 
related to fishing activities. Godley et al. (1998b) 
estimated that fisheries in Turkey catch 2.5 turtles/
boat/year, with 10% of turtles being dead at the point of 
capture. Small vessels (<12 m) using set nets and demersal 
or pelagic long lines are thought to cause high numbers 
of incidental or intentional deaths of turtles, with a 
total of 9,400 turtles estimated to be caught annually 
in Turkey (Casale, 2010). The genetic determination of 
source populations of stranded turtles, therefore, is a 
high priority for further investigations. 
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