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Abstract: One of the most endangered species in tropical seas, Chelonia mydas (green turtles) prefer undisturbed sand beaches to 
lay their eggs.  While Caretta caretta lays their eggs all over the Mediterranean beaches of Turkey, C. mydas nesting locations are 
limited with north-eastern site (Alata, Kazanlı, Akyatan and Samandağ) of the country and some beaches in Cyprus.  Until 2003, no 
nesting place of both species between Akyatan and Samandağ was recorded.  From north to south, the beaches examined in 2003 
summer are Arsuz, Konacık, Kale, Tr-H-3, Tr-H-2, and Tr-H-1 in addition to well-known and studied nesting beaches of sea turtle 
species in Hatay Province: Çevlik, Şeyhhızır and Meydan.  Since the Hatay Provincial Coast between Çevlik and Arsuz is hilly and 
no stabilized road is available, these small beaches were not known to have both C. mydas and C. caretta nests.  Some physical 
and chemical sand properties, the number of nests belong to both species and selected nest specifications were investigated in this 
study.  Kale Beach was found to be the most important nesting place in this less populated area.  Based on results, Kale, Tr-H-3 and 
Tr-H-1 beaches were recorded to have high hatchling success. 
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Introduction 
 

The two sea turtle species, Caretta caretta (logger-
head turtle), listed as threatened, and Chelonia mydas (green 
turtle), under critically endangered by the IUCN (Baillie and 
Groombridge, 1996) are known to nest on Turkish coastal 
areas.  The selection criteria of sea turtles for nesting are sand 
properties (Cardinal et al., 1998; Mortimer, 1995), vegetation 
on sand dunes (Whitmore and Dutton, 1985), beach slope 
(Kikukawa et al., 1996), light (Salmon et al., 1995) and positive 
nutrient input from humans (Davis et al., 1999) or by sea turtle 
eggs (Bouchard and Bjorndal, 2000). Importantly, female green 
turtles return back to lay their eggs in their egg chambers to the 
beaches where they were emerged. Due to this reason, local 
conservation plans are more critical than the ones that are in 
national or global scales.   

 

While the C. mydas species prefers the north-eastern 
part of the Mediterranean including Samandağ Coast, C. 
caretta prefers all the Mediterranean (Kasparek et al., 2001; 
Canbolat, 2004) to lay their eggs during summer.  
Approximately 17% of the total Mediterranean population is 
estimated to come to the Samandağ, annually, to lay their 
eggs.  Samandağ Beach, divided into three parts (Çevlik, 
Şeyhhızır and Meydan) is about 14 km in length, which is 
bordered with the Çevlik Harbour in the north and Sabca Cape 
at the south.  The importance of Samandağ Beach for green 
turtle  is  moderately well documented (Yerli et al., 1997; 
Yalçın-Özdilek and Sönmez, 2003; Yalçın, 2003).  The nest 
density of Şeyhhızır Beach, one component of the Samandağ 
Beach (4.4 km in length) was 4.88; 22.4 and 22.4 nest per km 

in 2001, 2002 and 2003 nesting seasons, respectively (Yalçın, 
2003; Yalçın-Özdilek and Sönmez, 2003).  A total of 126 nests 
of C. mydas and 20 nests of C. caretta were recorded on the 
entire Samandağ Beach during 2003 nesting season (Yalçın-
Özdilek et al., 2005).  C. caretta females lay their eggs on 
Samandağ Beach and other beaches reported for the first time 
in literature by this study corresponds nearly to 1% and 2% of 
the whole Mediterranean and Turkish C. caretta individuals, 
respectively.       

 

There are also several small beaches at the north of 
the Samandağ; nevertheless, their status is unknown in terms of 
the nesting activity and the fundamental beach properties.  An 
attempt has been made to reveal some selected physical and 
chemical properties of these small beaches to compare their 
properties with those of the Samandağ. This study not only aims 
to find out the properties and importance of these beaches for 
nesting activity of both these species but also the threats to 
turtles and to suggests some of the conservation needs since a 
road aiming to connect Kale to Çevlik is currently under 
construction.    
 

Materials and Methods 
 

About 34 km of coastal zone, from Çevlik to Arsuz 
(Fig. 1), was monitored weekly between July and September 
2003.  After Kale beach-side, the way enters the forest and the 
beach cannot be observed from this way.  Therefore, this area 
between Kale and Altınkum observed from sea by boat and no 
sandy beaches were recorded here. Studies on all sections 
were produced from observation according to methodology 
Whitmore and Dutton (1985). 
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Table – 1: Some properties of new nesting beaches examined   
 

Beach  Coordinates Length 
m 

Width 
m 

No of  
nests 

No of  
tracks 

Sand/ 
Pebble ratio 

Sand 
colour   

Remarks 

Tr-H-1 36°08’14”N  
35°54’38”E 
36°08’31”N  
35°54’27”E 

600  50-60  3  
(C. caretta) 
2  
(C. mydas) 

14  
(C. caretta) 
1  
(C. mydas)     

50 % dark Notable solid wastes, no 
buildings, weekend recreation 

Tr-H-2 36°13’47”N  
35°50’26”E 
36°14’05”N  
35°50’12”E 

300  25-30  - - 25 % dark No buildings, weekend 
recreation 

Tr-H-3 - 310  45-50   2  
(C. caretta)    

- 25 % yellowish No buildings, no recreation 

Kale  36°17’12”N  
35°47’21”E 
36°18’92”N  
35°46’10”E 

1500  40-60  24  
(C. caretta) 
2   
(C. mydas)  

27  
(C. caretta)    
2 
 (C. mydas)     

100 % yellowish Within Kale Village, no 
recreation 

Konacık 36°22’03”N  
35°51’00”E 
36°22’21”N  
35°53’23”E 

800  15-20  - 2  
 (C. caretta) 

50 % yellowish Many resorts houses, intense 
sand extraction, light pollution 

Arsuz 36°24’50”N  
35°53’30”E 
36°26’00”N  
35°54’04”E 

2340  10-40  - - 50 % - 100 % dark Very intense tourism, many 
resorts houses, light pollution   

 

 

The nesting beaches’ coordinations were measured 
and distance of the nests from sea and vegetation was 
recorded.  Additionally, the numbers of nests and tracks without 
nests were counted.  The nest density was calculated as nest 
number per km; nesting success was calculated converting 
percentage of the number of built nests divided by the total 
number of emergent turtles to the beaches.  Nest success (%) 
was computed dividing the number of nest from which at least 
one hatchling emerged into the total nest number.  Finally, the 
percentages of hatchling success were calculated dividing the 
number of hatchlings left their eggshells by the number of total 
eggs.  

 

Some physical and chemical characteristics of sand 
samples from nest chambers were determined upon 
completion of an extensive sampling program.  The moisture 
content of sand samples was measured according to the 
method Merritt et al. (1996), pH were measured with Hanna® 
211 pH meter, total dissolved solid and conductivity measured 
with WTW® 310i conductivity-meter (Clesceri et al., 1999; 
Jackson, 1958).  Sand particle sizes were determined using a 
sand sieve with 75, 150, 300, 425, 600, 850 and 2000 µm 
(mesh sizes) opening sieves.  A calibrated Sartorius® weighing 
device was used to weigh sand.  The heavy metal 
concentrations were measured by using Varian® Liberty-Series 
II ICP-AES following the preparation of the samples according 
to Hossner (1996) method. Statistical analyses were done by 
using Microsoft® Excel spreadsheet package program.   

Results and Discussion 
 

Six sand beaches (Konacık, Altınkum, Kale, Tr-H-3, 
Tr-H-2 and Tr-H-1) that are suitable for nesting of green and 
loggerhead turtles were recorded between Çevlik and Arsuz 
(Fig.1).  Two of the beaches have been found to play important 
roles for nesting of both loggerhead and green turtles.  Others 
are probable nesting places despite the fact that there have 
been no such records that belong to sea turtle nest except a few 
tracks.  Table 1 includes some properties of the sand beaches 
examined and the number of nest and tracks recorded in 2003 
nesting season. 

 

As noted in Table 2, Kale Beach with the 17.3% nest 
per km was important nesting habitat of especially C. caretta 
species. If the Tr-H-3 beach was ignored because of 
significantly low nest number, the best nesting success was 
observed in Kale Beach.  This beach was far away human 
impact.  Therefore, the hatchling success was computed to be 
remarkably high in this beach.  On the other hand, it was 
observed that the dense tourism activity in Çevlik beach impacts 
the hatchling success significantly.   

 

C. mydas to C. caretta nest ratio was found to be 
strongly related with the mean distance from the sea (Table 2; 
Fig. 2). While green turtle builds nests farther from the sea, 
logger-head turtles build their nests closer to sea.  The reason 
of this is most probably green turtle nest chambers are as deep 
as 100 cm (between 80 and 100 cm) whereas logger-head turtle  
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Table – 2: Some nest and track parameters of six sea turtle nesting beaches belonging to two species (Standard Deviations are 
given in parentheses) 

 

Beaches 
Property Kale Tr-H-1  Tr-H-3 Çevlik Şeyhhızır Meydan 
No of tracks  29 15 - 24 201 92 
No of nests  26 5 2 15 97 34 
Nesting success (%) 47.3 25 100 39.3 33.2 28.1 
No of nests*  15 4 2 4 84 18 
Nest success (%) 57.7 80 N/M 26.67 86.6 52.9 
Total nest density (nests/km) 17.3 8.3 6.5 2.7 23.6 7.7 
C.c. nest density (nests/km) 16.0 5.0 6.5 2.5 1.2 0.2 
C.m. nest density (nests/km) 1.3 3.3 - 0.2 22.4 7.5 
Hatchling success (%) 94.4 77.4 97.9 50.4 80.0 66.9 
Mean distance from sea (m) 23.1   

(11.6) 
17.1 
(6.8) 

N/M 21.0  
(17.6) 25.7  (17.0) 25.4  (14.2) 

Min - max (m) 6 – 52 8 – 31 N/M 4 – 89 5 – 85 4 - 73 
C. mydas : total track ratio 0.07 0.07 N/M 0.42 0.99 1 
N/M: not measured *minimum one hatchling occurred 
 

 
 

Fig. 1: The locations of the beaches recorded first time to have 
C. caretta and C. mydas species nesting in north-
eastern Mediterranean. 

 
nest chambers are between 50 and 60 cm in distance 
downward.   

Physical properties of the beaches: The particle size of the 
beaches showed differences between Kale and Samandağ 
Beach.  Kale Beach has bigger particulate as compared to 
those of Samandağ Beach (Fig. 3).  Kale, Tr-H-1, Tr-H-2 and Tr-
H-3 beaches are placed on the skirts of Amanos Mountains and 
the streams near the beach as well as erosion bring relatively 
big particulates from the steep slopes.   Despite the fact that 
wind direction and magnitude were not measured during the 
sampling period, Kale, Tr-H-2 and Tr-H-3 beaches are less 
windy compared to the other beaches. Tr-H-1 beach is one of 
the important nesting beaches for the sea turtles in this study.  
Based on the records, the first female sea turtle nested on 11th 
of June and the latest nest was built on 22nd of July, 2003 on 
this beach.  A dead turtle, which had 28 cm curved carapace 
length and 24 cm curved carapace width, was encountered in 
Tr-H-3 beach and a few fox tracks were observed around the 
nests of this beach. Table 1 summarizes specifications of 
beaches examined. 

 

Kale beach consists of 4 beach segments.  Especially 
last two segments are virgin and far from the way and 
surrounded by sharply rising cliffs covered by trees, which 
isolates beach from the way.  The nests were determined to be 
built between 11th of June and the 22nd of July on this beach.   

 

Konacık (Altınkum) beach was under human impact 
densely because of the buildings and also intense tourism 
activity.  There is no notable vegetation behind the beach and 
highly busy way cuts the beach.   

 

Selection of nesting locations for both the species can 
be emphasized to be highly dependent upon the average beach 
area (Fig. 4) that was computed multiplying beach length with 
mean beach width.  From this point of view, under undisturbed 
conditions, a sand beach area of approximately 14,000 m2 and 
larger sizes is required C. caretta and C. mydas to lay eggs.  
The  mathematical  expressions  for  C. caretta nests and tracks  
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Fig. 2: The relation between C. mydas : total track ratio and distance from the sea. 
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Fig. 3: The percentage of sand sizes of the Samandağ Beaches and Kale Beach. 
 
with the correlation coefficients were computed as n nest = 0.915 
× e 0.00004x (97.84 %) and n track = [14.888 × ln (x)] – 140.39 
(99.87 %), respectively. x represent average beach area (m2) in 
these equations. Assuming a 20 m beach width on average, 
less than 700 m for both C. caretta and C. mydas would not be 
enough for species to successfully build their nests in the study 
area.  This result is also in agreement with Fig. 2 because of 
the fact that less than 17 m mean distance from sea (beach 
width) is not sufficient for the sea turtles to lay eggs.              
 

Chemical properties of the beaches: A number of elements 
were measured in four beaches and, except total lead 

concentration, statistically significant differences between 
beaches (one way ANOVA p>0 05) were found.  Especially Kale 
Beach differs from the others because of the fact that it has 
higher [Cr] and [K] levels and it has lower [Ca] and [Na] 
concentrations in the nest chamber sand samples (Table 2).  
The calcium and sodium concentrations in the nest chambers 
located in the Kale Beach is two-fold less than those in the nest 
chambers constructed in the other beaches in spite of the fact 
that the nest chambers on Kale Beach has almost 1½ times 
more total chromium and total magnesium and more than two 
times more total potassium concentrations than those measured  
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Table – 3: The levels of some parameters measured in nest chambers on four beaches (numbers after ± are standard deviations).  
The statistical importance of differences between beaches in terms of one way ANOVA is also indicated with p-value. 

 

Beach name Parameter 
Kale Çevlik Şeyhhızır Meydan 

p-value 

No of samples 5 2 65 12  
Moisture, % 1.45±1.14 9.40±9.26 3.76±1.29 6.60±5.66 0.000 
pH 8.23±1.52 7.85±0.64 8.08±0.98 8.64±0.34 0.304 
EC, mS cm-1 161.9±155.61 286.5±27.58 174.9±121.02 366.3±281.08 0.001 
TDS, mg l-1 87.83±84.49 147.5±3.54 95.14±67.26 200.3±156.0 0.002 
NO3-, mg l-1 107.9±177.22 7.53±10.13 75.52±223.82 170.9±139.1 0.524 
F-, mg l-1 1.22±2.56 0.09±0.04 1.06±2.10 0.13±0.06 0.463 
Cl-, mg l-1 3.75±2.15 4.10±0.14 4.14±2.10 5.46±1.79 0.236 
[Ca], mg kg-1 148.7±32.5 278.5 ± 16.3 272.7±104.8 353.3±15.7 0.003 
[Cd], mg kg-1 0.29±0.03 0.27 ±0.34 0.25±0.29 0.52±0.29 0.042 
[Cr], mg kg-1 8.19±1.45 5.16 ±0.03 5.42±0.76 5.29±1.02 0.000 
[Cu], mg kg-1 0.32±0.03 0.19 ±0.28 0.28±0.25 0.52±0.31 0.035 
[K], mg kg-1 426.1±76.05 187.9±40.88 175.30±34.01 211.4±21.66 0.000 
[Mg], mg kg-1 205.5±19.28 323.9±29.29 297.36±74.97 363.26±71.88 0.001 
[Na], mg kg-1 55.36±11.46 114.0± 29.01 113.7±41.56 145.50±40.38 0.001 
[Pb], mg kg-1 1.48±0.78 1.05±1.48 1.25±1.73 2.34±2.14 0.269 
[Sr], mg kg-1 2.20±0.85 2.33±2.26 1.78±1.50 3.39±1.75 0.013 
[Zn], mg kg-1 0.52±0.03 0.38±0.54 0.40±0.46 0.84±0.45 0.027 

 
Table – 4: Correlations of the pair-wise relationships of some physical and chemical parameters and some nesting activity 

parameters (nesting, nest and hatchling successes). 
 

 Parameter Nesting success, % Nest success, % Hatchling success, % 

[Ca], mg kg-1 -0.940 -0.101 -0.687 
[Cd], mg kg-1 -0.641 -0.125 -0.170 
[Cr], mg kg-1  0.802  0.121  0.810 
[Cu], mg kg-1 -0.556  0.164  0.169 
[K], mg kg-1  0.778 -0.005  0.735 
[Mg], mg kg-1 -0.881 -0.230 -0.786 
[Na], mg kg-1 -0.945 -0.074 -0.686 
[Pb], mg kg-1 -0.553  0.070  0.095 
[Sr], mg kg-1 -0.510 -0.401 -0.335 
[Zn], mg kg-1 -0.525 -0.041  0.024 
Sand moisture, % -0.411 -0.700 -0.998 
Conductivity, mS cm-1 -0.651 -0.542 -0.722 
TDS, mg l-1 -0.681 -0.484 -0.668 
F-, mg l-1  0.509  0.715  0.917 
Cl-, mg l-1 -0.849 -0.063 -0.362 

 
at the other Samandağ Beaches (Çevlik, Şeyhhızır and 
Meydan Beaches).  

 

As shown in Table 4, specifically calcium, 
magnesium, sodium and chlorine concentrations highly impact 
the nesting success.  This finding is thought to be closely 
related with salt content of the beach sand because of the fact 
that sea turtles that are ready to lay their eggs during the 
nesting season most probably might detect excessive salt ratio 
of the sand and return back to the sea without building their 

nests.  One of the most remarkable findings of this research is 
that the locations that are favorites of the sea turtles to build 
their nests have higher chromium, potassium and fluorine 
concentrations in the sand.  A detailed set of scientific studies 
should be conducted to find out why the sea turtles prefer to lay 
their eggs on these inorganically rich segments of the beaches.                   

 

Fluorine concentration was found to be positively and 
wetness and electrical conductance of the nest chamber sands 
were  found  to  be  negatively correlated  with the nest success.   
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Fig. 4: The relationship between average beach size and number of tracks and nests.  
 
 

Unsuccessful nests were in general interfered by sea water 
(Table 4).                                           

 

In this research, sand moisture, electrical 
conductivity, total dissolved solids, calcium, magnesium and 
sodium were found to have negative effect; whereas, 
chromium, potassium and fluorine were found to have positive 
effects on the hatchling success rate (Table 4).  Salt ratio along 
with water content was both found to impact hatchling success 
since sodium, magnesium (both are seaborne elements) and 
humidity in nest chambers were negatively correlated with 
hatchling success.  On the other hand, chromium, potassium 
and fluorine were found to be essential elements, under the 
condition that they are not excessive, for high hatchling ratios.         

 

Based on the previous studies conducted on the 
Mediterranean, the beaches examined in this study can be 
classified as remarkably rich in terms of nest density.  Canbolat 
(2004) stated nest density of C. mydas as 34.6, 16.2 and 18.7 
nest/km in Kazanlı, Akyatan and Samandağ, respectively.  
Canbolat (2004) also noted the aforementioned three C. mydas 
beaches having less than 0.4 nests per km for C. caretta.  
Turkozan et al., (2003) named Dalyan Beach as one of the 
most important C. caretta nesting beaches of south-western 
Mediterranean Coasts of Turkey with 27.8 nests per km.  Ilgaz 
and Baran (2001) indicated the C. caretta and C. mydas nest 
densities as 2.9 and 9.2 nest per km on the Northern Karpaz 
Coasts in Cyprus. The nest densities were recorded as 26.4 
and 3.6 nest per km for C. caretta and C. mydas species, 
respectively in El-Mansouri Beach, Lebanon (Newbury et al., 
2002).  Specifically Kale Beach with 16 nests per km was one 

of the most important C. caretta nesting beaches of south-
eastern Mediterranean of Turkey.  
 

 Despite the fact that the beach coded as Tr-H-1 
cannot be fully analyzed in terms of the physical characteristics, 
the nesting success at the beach was computed to be low.  This 
is most probably due to intensive tourism activities since the 
transportation from Çevlik to this location is not very difficult by 
all types of road vehicles or on foot.  Indeed, the nest and 
hatchling successes in this sand beach are larger than those 
calculated at Çevlik and Meydan Beaches.  The most critical 
problems that have impact on the beaches are disturbance of 
sands by people, who frequently situate their bodies into sand 
and raise their sun umbrellas, and let their litters go away freely 
specifically in the summer season when they visits these 
locations (specially Çevlik and Meydan) more frequently.  
Moreover, foxes that inhabit forest area just behind Tr-H-1 
beach are one of the current threats.   

 

However, no nest and track were recorded in Tr-H-2 
beach that is a potentially valuable nesting location of sea 
turtles.   

 

Tr-H-3 Beach was found to have only two nests that 
built by C. caretta turtles and its corresponding tracks.  Because 
of its small size, the nest density seems to be higher than the 
one belongs to Çevlik Beach. The reason of this might be a 
small stream discharging its water into the Mediterranean from 
Tr-H-3 beach.   

 

Kale Beach is remarkably different from the other 
aforementioned beaches in terms of physical and chemical 
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properties.  This beach is mainly preferred by loggerhead sea 
turtles and has the highest nesting success and second highest 
nest success.  The reason of high nest success as 96.6% was 
that this beach is virgin and there was hardly human effect.  
This beach is also important for sea turtles because of suitable 
sand structure. The beach is consisted of larger sand particles 
(approximately 54% of sand is between 600-800 µm in size) 
and has less humidity and low total calcium, magnesium and 
sodium and high potassium and chromium concentrations.  The 
increase in chromium and potassium concentrations with 
regards to larger grain size of sand in Kale could be the result 
of either detrital minerals (Salomons and Förstner, 1984) or 
creation of tough-to-decay agglomerates with principal contents 
of organic matter (Krumgalz, 1989).  On the other hand notably 
less chloride concentration was found in Kale Beach compared 
to Samandağ Beaches (Çevlik, Şeyhhızır and Meydan). It can 
be explained by less droplets transferred high amount of 
chloride onto the beaches when sufficient wind exists (Sawyer 
et al., 2003). Since the latter beaches have stronger wind 
intensity through inland during summer months.  The 
conductivity was found to be as low as that of Şeyhhızır Beach 
where the nest number per km (nest density) was notably high.  
From this point of view, low moisture and conductivity related to 
the salinity provide suitable circumstances for successful 
nesting of the sea turtles on the Samandağ Beaches.   
 

 Interestingly, C. mydas to C. caretta ratio increases 
with respect to the north to south direction.  This means the 
nesting locations of these two sea turtles are distinguished from 
each other.  In other words, competition of nesting habitat 
between these species is not observed in the study area.  In 
spite of the fact that the answer of why C. mydas species 
mainly prefer southern locations (Şeyhhızır Beach) to lay their 
eggs into the built nests in the area is located next to the Asi 
River, both physical and chemical properties of the beaches 
are thought to be notable factors that play important roles in 
sea turtles that determine the best nesting locations.  Based on 
the results, in order to build their nests, members of C. caretta 
choose beaches with larger sand particles and low humidity 
and sand salt levels.   

 

Arsuz and Altınkum (Konacık) Beaches are under 
remarkably dense tourism activities.  Only one track was 
recorded on the Altınkum and no tracks were counted on the 
Arsuz.  Only educational activities about sea turtles, sea turtle 
conservation and related issues should be conducted to the 
local residents and summer visitors since they could be 
potential threats to the beaches that are used by sea turtles 
(Yalcin-Özdilek et al., 2005).   

 

Şeyhhızır Beach was found to have the highest nest 
success rate because of the fact that this beach was daily 
monitored and protected against various human disturbances 
in this beach.  Due to budget limitations and transportation 
problems, Kale and Meydan beaches could not be monitored 
daily despite of the fact that the best effort by the research 
team was made.  At Kale, fox predation and local people, 

specifically children, are possible responsible factors that make 
this beach to have the second nest success ratio (without taking 
TR-H-1 beach into account) among the beaches examined.   

 

Finally, the beaches coded as Tr-H-1, Tr-H-2, Tr-H-3 
and Kale Beach should be designated as special conservation 
zones in order to appropriately protect sea turtle nesting 
habitats in the area.  Non-governmental organization should be 
encouraged in conservation of these beached.  Because, the 
conservation of sea turtle nests on the smaller size beaches 
would be easier than those of the larger beaches (Şeyhhızır and 
Meydan) since the latter ones are more disturbed by humans 
due to easier access to them.   
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