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EXECUTIVE SUMMARY 

Elisa Burtscher, Franziska Eibenberger 

 

Fethiye is one of the most important Caretta caretta nesting beaches in Turkey. Since 1994 a 

research and conservation projecthas been conducted in the Specially Protected Area Fethiye. 

The “sea turtle project” is a long-term study in cooperation between university of Vienna and 

various Turkish Universities (this year the Hacettepe University, Ankara). The data were 

collected on three nesting beaches – Yaniklar, Akgöl and Çaliş – by Austrian and Turkish 

students, between 26 July and 11 September 2010. Caretta caretta is classified as endangered 

and is listed in the International Union for Conservation of Nature Red List of Threatened 

Species.  

 
In the Mediterranean, two species are known to nest, Caretta caretta (loggerhead turtle) and 

Chelonia mydas (green turtle). Annually about 2000 to 3000 female loggerhead turtles nest, 

so it is the most abundant marine turtle species breeding in the Mediterranean. Nesting is 

restricted to the eastern Mediterranean; most clutches are found in Greece, Turkey, Cyprus, 

and Libya. Sea turtles are present in most major basins. In a complex life cycle, females come 

ashore to lay several clutches of eggs every two to three years. For this purpose they migrate 

from foraging areas to nesting sites.  

 

The collected data encompass the number of encountered adult turtles, tracks, nests, 

hatchlings, temperature and anthropogenic disturbances. In daily morning and night shifts the 

positions of the nests were marked and tracks were measured. Both beaches are Special 

Protected Areas, but there is strong light pollution because of restaurants, bars and hotels for 

tourists and in Çaliş due to the promenade lighting.  

 

Turtles found during night sifts were tagged and carapace sizes were measured after the turtle 

nested. This included straight carapace length (SCL), straight carapace width (SCW), curved 

carapace length (CCL) and curved carapace width (CCW). 

Four different Caretta caretta individuals were observed in Yaniklar/Akgöl, whereby one of 

them (TR2141) was seen twice. In Yaniklar, three turtles (TRA0968, TRC2141, and 

TRC2137) were tagged. On Çaliş beach between 15 June and 12 July, also three turtles 

(TRC2145, TRA0988, and TRA0975) were tagged. No tagged turtle from the years before 

was sighted. 
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Tracks and hatchlings, (dead or alive) were counted and recorded. Five days after the last 

hatch, the nests were excavated. In Yaniklar/ Akgöl the maximum estimate of the number of 

hatchlings reaching the sea was 3884. Tracks were differentiated between those reaching the 

sea (1798), predated hatchlings (222) and those that died due to exposure to the heat (42).  

100 adult tracks and 63 bodypits were found. This corresponds to 1.1 bodypits per track. In 

total, 72 nests were found, 48 in Yaniklar, 23 in Akgöl and 1 in Karatas. Compared to last 

year that is an increase of 6.5%. Over 72% of the found nests were so-called secret nests, 

which means that they were not discovered until the hatchlings emerged. Of particular interest 

is that one nest was laid by Chelonia mydas; this is the first one since 2002.  

In Çaliş, a total of 21 nests and 17 tracks were found. Twelve of the nests were so-called 

secret nests. One nest could not be localised (no data available). In total, 1714 eggs were laid, 

of which 1417 hatched and a maximum 1279 hatchlings reached the sea. 

The data collection, including the data from the years before, should provide information 

about the turtle population development and about the disturbance of nesting behaviour. 

Overall, a decreasing population trend has been recorded. 

In summer 2010, two dead turtles were found on the beaches of Yaniklar and Çaliş. One 

individual was a Caretta caretta, the other one Trionyx triunguis. Both turtles were adult and 

showed injuries. The project team measured their body size and photographed them. An 

attempt was to determine the cause of death of the turtles based on their injuries. Most of 

them were assumed to have been hit by a boat propeller. Over the last decade, 25 dead turtles 

were documented on the beaches of Fethiye, although higher numbers can be assumed.   

 

On the beach of Fethiye, there are many problems due to increasing tourism and barriers for 

Caretta caretta, which is the reason why the beach is becoming increasing unsuitable as a 

nesting place for the animals. We also documented changes at Yaniklar/Akgöl and Çaliş 

beach in 2010; photos and data were taken of sunbeds, umbrellas, lights and parked cars. The 

Ministry of Tourism and Culture in Ankara reported that tourist numbers have increased in 

Turkey in recent years. With the tourists, many problems arise. This includes driving on the 

beach, whereby the sand is compressed and deep vehicle tracks occur, which can destroy 

nests. 

In the area between Karatas beach and Akgöl beach, the major disturbances are the 

enlargements of the hotels and their surroundings, namely Lykia Botanica Fun Club and 

Majesty Club Tuana, along with the camping sites between these two hotel resorts. The pier 

of Lykia Botanica has increased in size compared to the year 2009. After a reduction in the 
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number of sunbeds between 2008 and 2009, this year 21 new sunbeds were set up. Wooden 

pallet frames were arranged to form a walkway down to the beach from the bar at Akgöl 

beach. The numbers of volleyball fields also increased and at the end of Akgöl beach the old 

access roads were broadened and new ones were built. Many car and quad tracks were visible. 

To reduce these disturbances, we dug ditches at the entry sites onto the beach. Another 

negative factor is the planting of trees around the hotel and camping areas. One such area was 

in front of the camping sites at the Karatas beach bar. The pollution of the beaches, especially 

with trash, is a big problem.  

In Çaliş, disturbances consist of party noise, many light sources and the many tourists who 

use the beach during the day and night for various activities. In 2010, light pollution 

continued to be a major problem for the loggerhead turtle. Light bulbs along with illuminated 

signs, chains of light, halogen lamps and also energy-saving lamps represent a huge 

disturbance for the turtles. The beach section of the promenade is cleaned up by the hotel 

staffs, but the beach section of Ciftlik is heavily polluted with trash. This year there was an 

increase in sunbeds (6.4%) and umbrellas (11.2%); especially in Ciftlik, beanbags and seat 

cushions are becoming increasingly popular. Furthermore, the bars in the section of Ciftlik 

have expanded from year to year, which was clearly evident based on aerial documentations 

from 2004 and 2010. The new constructions include a pier that was built in 2009 in front of 

the “Sunset beach Apartments”, and a children’s playground that was set up last year. 

Moreover, there are two new wooden stilt houses, one between Sunset Beach and another 

westward of the Sörf Café, which also have new plantings of acacia trees. In front of Sörf 

Cafe and the Sunset Beach Garden Club, green mats were laid out on the beach. They make 

the area unusable as a nesting area for Caretta caretta. This year, 2607 cars were parked on 

the picnic zone. Another change for the worse is that, since this year, no signs designating the 

beaches as sea turtle nesting sites are present. 

 

Due to the very complex behaviour of the sea turtles, they occupy different habitats such as 

beaches, neritic zones and the open ocean. This entails an equally wide range of 

anthropogenic threats. Accordingly, conservation measures must be multidimensional and 

should involve all stakeholders. The sea turtle project has the objective to provide knowledge 

and to protect the endangered species. Furthermore, raising public awareness is an important 

aspect to help the sea turtles survive here.  

 
This year, 5 Tiny Tags, which are small computer chips, were deployed to determine the 

temperatures inside the turtle nests. They were buried in 5 different nests at Yaniklar and 
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Akgöl. In order to acquire the needed data, the sensors were programmed to measure the 

temperature every 1 hour and 12 minutes. 

At Yaniklar and Çalis the air temperature was measured daily at 6 am, 12 am and 22 pm and 

compared with the temperatures in the nests. The surrounding substrate, like sand or gravel, 

buffers the air temperature, but there is still a clear correlation between the temperatures 

outside and inside the nest.  

The minimum air-temperature at Yaniklar was recorded on 4 September with 17.1°C. The 

maximum was reached on 22 July with 50.4°C. The nest-temperature, recorded with the Tiny 

Tags fluctuated by 0.5°C-1°C. The temperature median from the different nests ranged 

between 30.5°C-33.7°C and the incubation time from 47-52 days. 

 



Nesting activity of the Loggerhead Sea Turtle, Caretta caretta, on the 

beaches Yaniklar and Akgöl at the Turkish Mediterranean coast, 2010 
 

Evelyn Rameder & Isabella Gröger 

 

KURZFASSUNG 

Fethiye ist einer der bedeutendsten Nistplätze für die Meeresschildkröte Caretta caretta. Aus 

diesem Grund arbeiten seit 1994, im Zuge des “Seaturtle Projects, österreichische und 

türkische Studenten daran, Daten über deren Nistverhalten zu erheben. Dieses Jahr befanden 

sich von 26. Juni bis 11. September Studenten der Universität Wien in Fethiye. Es wurden 

Daten über die Anzahl der gesichteten adulten Schildkröten, der Tracks, der Nester, der 

Hatchlinge, der Temperatur, sowie der anthropogenen Störungsquellen gesammelt. Während 

der Nachtschichten wurden vier verschiedene Schildkröten am Strand beobachtet, wobei eine 

(TRC2141) doppelt gesichtet wurde. Alle vier wurden markiert. 

Außerdem wurden über den gesamten Beobachtungszeitraum hinweg 100 Tracks und 63 

Bodypits gezählt, was 1, 1 Bodypits pro Tracks entspricht.  

Es wurden 72 Nester gefunden, davon 48 (66, 7%) in Yaniklar, 23 (31, 9%) in Akgöl und 1 

Nest (1, 39%) in Karatas. Im Vergleich zum letzten Jahr ist dies eine Steigerung um 6,5%. Bei 

über 72,2% der Nester handelt es sich um sogenannte “Secret Nests”.  

Besonders erwähnt werden sollte, dass das erste mal seit 2002 wieder ein Nest von Chelonia 

mydas gefunden wurde. 

 

ABSTRACT 

Fethiye is one of the most important Caretta caretta nesting beaches in Turkey. For this 

reason, Austrian and Turkish students have been collecting data nesting habits there since 

1994 in the framework of a “Sea turtle project”. 

This year students from the University of Vienna arrived on 26 June in Fethiye and stayed 

until 11 September. 
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The collected data include the number of encountered adult turtles, tracks, nests, hatchlings, 

temperature and anthropogenic disturbance. During night shifts, four different individuals of 

Caretta caretta were observed, one of them (TR2141) was seen twice. All four of them were 

newly tagged. Additionally, 100 tracks and 63 bodypits were found; this correspond to 1.1 

bodypits per track. In total, 72 nests were found, 48 (66.7%) in Yaniklar, 23 (31.9%) in Akgöl 

und 1 (1.4%) in Karatas. Compared to the last year, that is an increase of 6.5%. Over 72.2% of 

the found nests were so-called secret nests. This year, a nest laid by Chelonia mydas was 

found. This is the first one since 2002. 

 

INTRODUCTION 

 The sea turtle project takes place in Fethiye, Turkey, on two different beaches (Yaniklar and 

Akgöl) and has been conducted since 1994. During this period, many data have been 

collected, which provides an opportunity to monitor the development of the loggerhead 

population nesting in Fethiye. This year we stayed there for three months (first Austrian 

students arrived on 26 June and stayed until 11 September) and worked together with students 

from the Haceteppe University. 

Although Fethiye is designated as a SPA (Special Protected Area), Yaniklar, Karatas and 

Akgöl beach are characterized by many anthropogenic disturbance factors such as bars, 

hotels, boat traffic and many bathers (Fig. 1), especially on the weekends.  

The information signs about sea turtles and rules for beachgoers, which have been there in 

various states of repair in previous years, were removed and never replaced. This is one 

reason for the tourists’ lack of information: most guests we talked to didn't know that they 

were spending their holidays on a turtle beach. During the night the hotel guests often made 

parties at the beach, left their garbage (mostly bottles and cans) and made bonfires. This not 

only distracts and scares the adult turtles away but also is dangerous for already laid nests. 

Best on nest numbers and nest densities among the Turkish nesting beaches, Fethiye Beach 

represents one of the most important nesting sites of loggerhead turtles (Özdemir et al., 

2007).The beaches offer well-suited conditions for Caretta caretta. They are mostly sandy 

with zones of cobbles and the gentle slope makes it easier for them to come up the beach.  
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MATERIAL AND METHODS 

At the beaches of Akgöl and Yaniklar, beach surveys and data collection was done in 

collaboration between Austrian students (University of Vienna), their supervisors and Turkish 

students (Haceteppe University).The working time was divided into morning and night shifts. 

In two teams, each consisting of two to five persons, we monitored the beach sections. One 

team patrolled the so-called “Long Way” (Yaniklar), which extended from our camp to 

Karatas Beach, whilst the second team went in the other direction exploring the “Short Way” 

(Akgöl). In total, Yaniklar beach is 4.8 km long and Akgöl approximately 1.5 km.  In the 

afternoon we transcribed the collected data from our notebook to the data sheets.  

 

Night shifts 

Yaniklar (Until the “Lonely Tree” (Fig.2), the whole way would be too long at night and we 

could have missed sea turtles emerging to the shore.) and Akgöl beach were monitored every 

night, until the first hatchlings left the nest on 10 July in Yaniklar. We stopped night shifts 

from that time on because in the dark the small hatchlings are easily overseen and might be 

stepped on. In Akgöl the first nest hatched on 17 July. 

Night shifts took place between 10 pm and 2 in the morning. Overall, we observed the nesting 

of 4 turtles. The team patrolled parallel to the waterline, each person at a different height. This 

increased the chances of actually seeing a turtle and not walking by, which could easily 

happen as we tried to use a minimum of light. When we encountered a turtle on the beach, we 

observed it carefully but tried to stay out of its field of vision in order to not disturb it. As 

soon as the female finished nesting and camouflaging, we measured her straight carapace 

length and width (SCL/SCW) and her curved carapace length and width (CCL/CCW). The 

straight measurements were taken with a so called “Kumpas” (Turkish for calliper) (Fig. 3), 

the curved ones with an ordinary measuring tape. Afterwards we checked the turtle for 

epibionts, deformations (like cuts) and the front flipper for a tag. A tag is a small piece of 

metal in which the tag number (e.g. TRC2141) and the return address is engraved. If the turtle 

was not tagged yet, we tagged it. 
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Morning shift 

The morning shift started at 5:30 or 6:00 am and took as long as we had worked to do. 

Normally we finished around 10 am. Like in the night shifts, we spread out in a line on the 

beach but this time we didn't look for female turtles but for the tracks they left at night and 

also for possible nests.  

If a track was found, three measurements were taken: total track length, track width and 

distance to the sea (either from the nest, or from the farthest body pit from the sea, or from the 

farthest spot of the track to the sea). The measurements were taken with a 30 m or 50 m long 

measuring tape. The data were collected in a notebook and afterwards transcribed to the data 

sheets.  

Each track was also examined for bodypits, which were checked for the presence of nests 

with a metal rod known as a Şiş in Turkish. We had to stick the Şiş carefully in the sand, if the 

resistance suddenly got fewer, there might be a nest. The sand was shoved away and we 

started to dig a howl, where we believed the egg-chamber to be situated. When the eggs came 

in sight, we labelled a ping pong ball with the new nest number and date, put it in the chamber 

and carefully refilled the chamber with sand. When all data was collected and the work was 

finished, we smoothed over the track lines and bodypits in order to avoid counting the same 

track twice. 

Measuring and marking nests 

Once a nest was detected and a ping pong ball was buried inside, we built a stone semicircle 

around it. On some of the stones we wrote the date and consecutive nest number (e.g. Y1 or 

A1, depending whether we found it in Yaniklar or Akgöl). At least one stone was left upside-

down, because often the beach-visitors were attracted by the labelled stones and took them 

away. Additionally, we tied two labelled sticks together and buried them, the string always at 

an angle of 90 degrees to the sea, near the nest surface. If a nest was lost (e.g. all the marker 

stones were taken away), we dragged the Şiş through the sand, where the nest was expected to 

be and the string entangled itself on the Şiş. For further certainty we triangulated all the nests, 

taking measurements of beach features and also the nest's distance to the sea, including the 

differentiation of the wet, moist and dry zone. 

Finally, the nest sites were cleaned of debris and other items if the hatchlings would have been 

in danger of getting stuck or trapped (Fig. 4). 
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Secret nests 

There are two kinds of secret nests: the first are nests detected by our Turkish colleagues prior 

to the arrival of the first Austrian students and, the second are nests not found until they 

started to hatch. It is common that not all nests are found immediately when they were laid. 

This makes it important to watch out for hatchling tracks (Fig. 5) during morning shifts. If 

such tracks were found, they were traced back to their origin and the new nest was pinpointed. 

Secret nests have their own consecutive numbering (e.g. AS1, the “S” marks it as “secret”). 

  

Hatcheries 

This year no hatcheries had to be built. They are necessary when nests are laid on unsuitable 

sites, such as very near the waterline. If that had happened, the nest would have been opened 

and the eggs would have been excavated. They would then have been put into a bucket and 

transported to a newly determined nest site. A hatchery should be done within the first twelve 

hours after nesting, otherwise the embryos can be harmed. The eggs have to be placed in the 

hatchery in the exact same position and order in which they were removed. Also the hatchery 

must be dug the same depth and width as the original nest to provide more or less the same 

brooding conditions the eggs had in their natural egg-chamber. Again, the hatcheries get their 

own consecutive numbering.  

 

RESULTS 

Nests 

In the nesting season 2010 we registered 72 nests on the three beaches Akgöl, Yaniklar and 

Karatas. 48 (66.7%) nests were found in Yaniklar, 23 (31.9%) in Akgöl and only 1 (1.4%) 

nest at Karatas beach (Fig. 5). 
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An overview of the last 16 years of documented nesting activity in Yaniklar and Akgöl shows 

a steady decrease in the number of nests (Fig. 6). We had five nests less than 2009. This is a 

decrease of 6.5% in comparison to the last year. 

 Many nests were laid before our arrival on 

26 June: We did not find most of our nests 

until the first hatch. We termed the nests that we 

did not find “secret nests”. More than 72.2% of 

our nests were “secret nests” (Fig. 7). In 

Yaniklar we missed 52.8% of our nests and in 

Akgöl 23.6%.  

 

year Yaniklar Akgöl total 
1994 94 22 116 
1995 133 36 169 
1996 37 28 65 
1997 57 28 85 
1998 78 27 105 
1999 65 8 73 
2000 68 23 91 
2001 79 24 103 
2002 42 26 68 
2003 78 17 95 
2004 25 12 37 
2005 57 13 70 
2006 50 9 59 
2007 55 31 86 
2008 49 16 65 
2009 43 34 77 
2010 49 23 72 

Fig. 5:  Percentage distribution of the nests 
Abb. 5: Prozentuelle Verteilung der Nester 
 

Tab 1: Overview of nesting activity (1994-2010) 
Tab 1: Überblick über Nestaktivität (1994-2010) 
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 Fig. 6: Overview of the nesting activity from 1994-2010  
Abb. 6: Überblick über die Nistaktivität von 1994-2010  

 

 

The highest nesting activity of Caretta caretta took place before we arrived in Turkey. 

A big problem in Akgöl was that tourists and local residents often moved our semicircle of 

marker stones. In some cases we lost nests (A5, A7). We decided to mark the nests with reeds 

and shields with the label: “sea turtle nest”- in English, German and Turkish (Fig. 8). 

 

 

Nr. of nests 

Nr. of secret nests 

Fig. 7:  Comparison of “secret nests” and nests 
Abb. 7: Vergleich von “secret nests” und nests  

 11



The comparison between laid nests and the unsuccessful attempts (Fig. 9) showed that a 

female Caretta caretta has to come out in Yaniklar an average of 4.5 times and in Akgöl 4.4 

times to successfully lay a nest. 

 

Successful nesting attempt

 

The distance to the sea is an important parameter for the beach conditions and we therefore 

measured it. In Akgöl the average distance to the sea was 27.8 m, in Yaniklar 21.4 m. The 

shortest distances were 7.8 m (A5) in Akgöl and 7 m (YS9) in Yaniklar. Our longest 

measured distance in Akgöl was 60.3 m and in Yaniklar 48.2 m (Fig.10, 11, 12). It was not 

necessary to build a hatchery. In one case we discussed making a hatchery, but we decided 

against it. The nest A4 was flooded when the tide was high. The biggest problem to move a 

nest is that the eggs could be damaged. When the eggs are moved after a 48-hour timeframe 

the mortality of the turtle embryoes is very high (Miller et al. 2003), because development has 

fully started. On the other hand, when the nest is flooded the gas exchange is disturbed (CO2  

increases and O2 decreases). 

 

Fig. 9: Comparison between successful nesting and unsuccessful nesting attempts 
Abb. 9: Vergleich zwischen erfolgreichen und erfolglosen Nistversuchen 

Fig. 10: Distance to the sea 
Abb. 10: Nestentfernung zum Meer 

Unsuccessful nesting attempt 

Successful nesting attempt

Unsuccessful nesting attempt 

Successful nesting attempt

Unsuccessful nesting attempt 

Successful nesting attempt

Unsuccessful nesting attempt 

Successful nesting attempt

Unsuccessful nesting attempt 

Successful nesting attempt

Unsuccessful nesting attempt 

Successful nesting attempt

Unsuccessful nesting attempt 
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Fig. 11: Nest distance to the sea, Akgöl 
Abb. 11: Nestentfernung zum Meer, Akgöl  

 

 
Fig. 12: Nest distance to the sea, Yaniklar 
Abb. 12: Nestentfernung zum Meer, Yaniklar  

*!* = Chelonia mydas 

 

Tracks 

In total we measured 100 tracks. One track was found on Karatas beach (23.8 m), in Akgöl 50 

tracks, and in Yaniklar 48 tracks. The longest track in Yaniklar was 59.5 m and in Akgöl 160 

m (A2). The average lengths were 34.8 m in Yaniklar and 52.4 m in Akgöl. The track widths 

ranged from 0.5 m to 0.8 m. The widest track was the Chelonia mydas with 1.1 m. The 

average Caretta caretta track was 0.7 m. In Yaniklar, Akgöl and Karatas we had 63 bodypits. 

The bodypits ranged from 1 to 4 per track. The mean of the body pits were 1.11 per track.  
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Adults 

In total we observed and measured only four Caretta caretta adults. Three of them we tagged 

new, and the fourth individual we saw twice (TRC2141). The average CCL was 0.78 m and 

the average CCW 0.72 m. We also measured the SCL and the SCW. The average of these two 

parameters was 0.75 m and 0.55m, respectively (Tab. 2). We saw three of the four sea turtles 

in Akgöl. 

 

 

 

Tab. 2: Measurements of the observed adults in cm 
Tab. 2: Messungen der beobachteten Individuen in cm 
SCL = Straight Carapace Length, SCW = Straight Carapace Width, CCL = Curved 
Carapace Length, CCW = Curved Carapace Width 

Beach Date TagNr SCL (cm) SCW (cm) CCL (cm) CCW (cm) 

Y 29.06.10 
TRA0968 

new 78,0 57,5 81,0 74,5 

A 04.07.10 
TRC2141 

new 76,0 59,0 80,0 74,0 

A 05.07.10 
TRC2137 

new 68,0 46,0 72,0 66,0 

A 05.07.10 TRC2141 76,0 59,0 80,0 74,0 
.  

 

DISCUSSION 

The overall trend in the number of nests in Akgöl and Yaniklar is continuously decreasing. In 

2010, we had 6.5% fewer nests than 2009. In the last 16 years the number of nesting females 

has dropped considerably – there could be many reasons for this development. 

One explanation could be that disturbance on the beach is increasing. When the turtles come 

out from the sea to lay a nest, they are very sensitive to disturbances. The turtle emerges and 

“scans” the beach. In this very critical phase, any uncertainty will cause the sea turtle to go 

back. If this happens two or three times, the turtle releases the eggs into the sea and the whole 

clutch is lost. Artificial light for example, also reduces the number of nesting loggerheads 

(Miller et al. 2003). The two major hotels “Lykia Botanica” and “Tuana” are very present on 

the beach. The noise and light pollution continues until ca. 2 am. After the “Lykia Botanica”, 

towards south (Fethiye), the beach forms an inlet and so the light and noise pollution is less 

evident. 
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The beach conditions are very important for the nest site selection. Characteristic loggerhead 

sea turtle beaches should be sandy, wide, open and with low dunes. A big problem in Akgöl 

and Yaniklar is “sand mining” (Miller et al. 2003). On many places sand is being removed 

(Fig. 13). In Yaniklar some sections of the beach show an up to 2-m-high sediment wall at the 

waterline (for example: after the “lonely tree” orientation point). The best conditions for 

successful nesting are low salinity, well-ventilated substrate, high humidity and no chance for 

the tide to flood the nest (Bolten 2003).  Another problem on the beaches here is that there is 

so much gravel. The longest track we measured was 160 m. A potential explanation for this is 

the gravel. The females have to find the best place for the nest. On Akgöl beach there is so 

much cobble and gravel after the stream that it is very difficult or impossible to dig a nest.  

Chelonia mydas 

A pleasant surprise was the Chelonia mydas nest. It was the first nest since 2002. Chelonia 

mydas rarely nests in this region of the Mediterranean. 

The Green turtle is the biggest sea turtle with a keratinized carapace and belongs to the family 

Cheloniidae. The name “Green turtle” refers to the green fat and muscles under the carapace 

(Spotila, 2004).  It has a teardrop-shaped carapace, which can be 80 to 130 cm long. The 

carapace has five vertebral scutes, four costal scutes and only eleven marginal scutes. The 

supracaudal scute is divided. Another characteristic trait is that the nuchal scute does not 

reach the first costal scute. The carapace has various color patterns – they can change during a 

sea turtle’s life. The plastron is light-colored with four pairs of inframarginal scutes. Chelonia 

mydas can reach a weight of 80 to 210 kg. 

On both front flippers there is only a single claw (as opposed to Caretta caretta, which has 

two claws). The head is very small with a single pair of prefrontal scutes and four postoculars. 

Unlike Caretta caretta, the Green sea turtle has a smaller beak. The lower jaw is provided 

with teeth-like extensions; Chelonia mydas is mostly herbivorous. They prefer algae and 

seaweed, in many cases they also eat salps, sponges and jellyfishes (hatchlings are mostly 

carnivorous when they are in the pelagic phase).  

 

Like other sea turtles, the Green sea turtles migrate long distances between foraging areas, 

courtship areas and nesting beaches (Miller et al. 2003). It ranges in all tropical and 

subtropical oceans. The major nesting beaches are in Tortuguero in Costa Rica, on islands in 

the Caribbean, South America, Australia, Indonesia, Thailand and Malaysia. 
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Chelonia mydas is, next to Caretta caretta, the second sea turtle species that breeds in the 

Mediterranean Sea. Most nests are laid in Turkey, Syria and Cyprus. Foraging areas of 

Chelonia mydas are found in the coastal waters of North Africa (Godley et al. 2002, Rees et 

al. 2008, www.seaturtle.org/tracking), in the bay of Marmaris, around the Island Kos and in 

the bay of Fethiye (Casale and Maragaritoulis et al. 2010).  

Green sea turtles nest on 16 beaches at the eastern Mediterranean coast in Turkey. 78% of all 

nesting places in the Mediterranean basin are located on five beaches: three in Turkey 

(Akyatan, Kazanli and Samandag) and two in Cyprus (North Karpaz and Alagadi) (Casale 

and Maragaritoulis et al. 2010).  

On 8 July 2010 in the morning shift, we found on Yaniklar beach a nest of Chelonia mydas. It 

was the first Chelonia mydas nest since 2002. It is an exception that Chelonia mydas nests in 

Fethiye: it normally prefers warmer regions. When we found the track and two body pits, it 

was very difficult to match the sea turtle species because of the size. The first body pit was 2 

m wide and approximately 0.5 m deep (Fig. 14).  The track was 1.1 m wide. As opposed to 

Caretta caretta, which makes asymmetrical tracks (they moving one front flipper, then the 

hind flipper and on the other side the same), Chelonia mydas produces symmetrical tracks 

(Fig. 15).  

The egg chamber was 0.66 m deep and 0.28 m wide, with 98 eggs in it and 33 hatchlings 

reached the sea 

Tab. 3: Nesting data, Akgöl (n.d. = no data available, ? = nest date unknown) 
Tab. 3: Nestdaten Akgöl (n.d. = keine Daten verfügbar, ? = Nistdatum unbekannt 

    Nesting Distance to the sea (m) Track length   
Nr. Nest Nr.  Date dry  (1) moist  (2) wet (3) total (visible) Bodypits 
1 A1 17.06.10 21.00 n.d. 3.50 24.50 n.d. 1 
2 A2 26.06.10 46.30 2.30 1.30 49.80 160 1 
3 A3 28.06.10 22.10 3.60 0.60 26.30 57.20 1 
4 A4 29.06.10 24.70 3.30 5.20 35.30 88.20 0 
5 A5 02.07.10 4.30 2.70 0.80 7.80 25.80 1 
6 A6 05.07.10 21.30 0.50 0.10 21.90 53 1 
7 A7 05.07.10 20.40 1.20 0.80 22.40 54 1 
8 A8 10.07.10 29.30 2.70 0.60 33.40 84.40 0 
9 A9 15.07.10 10.40 1.60 3.50 15.50 44.40 2 

10 AS1 ? 25.10 3.10 0.90 29.10 n.d. 0 
11 AS2 ? 6.10 0.40 1.80 8.30 n.d. n.d. 
12 AS3 ? 20.90 3.80 1.40 26.10 n.d. n.d. 
13 AS4 ? 17.75 2.30 0.80 20.85 n.d. n.d. 
14 AS5 ? 16.10 n.d. 2.80 18.90 n.d. n.d. 
15 AS6 ? 38.60 n.d. 3.70 42.30 n.d. n.d. 
16 AS7 ? n.d. n.d. n.d. 8.00 n.d. n.d. 
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 Nest Nesting  
Distance 
to the sea      

Nr.  Nr. date dry (m) moist(m) wet (m) total  visible bodypits 
17 AS8 ? 30.90 3.40 0.20 34.50 n.d. n.d. 
18 AS9 ? 57.60 2.10 0.60 60.30 n.d. n.d. 
19 AS10 ? n.d. n.d. n.d. 22.60 n.d. n.d. 
20 AS11 ? n.d. n.d. n.d. 56.40 n.d. n.d. 
21 AS12 ? n.d. n.d. n.d. 34.70 n.d. n.d. 
22 AS13 ? 10.40 3.50 1.70 15.60 n.d. n.d. 
23 AS14 ? 18.30 3.80 2.10 24.20 n.d. n.d. 

 

 

    Nesting Distance to the sea (m) Tracklength   
Nr. Nest Nr.  Date dry  (1) moist  (2) wet (3) total (visible) Bodypits 
1 Y1 15.06.10 10.50 2.80 3.50 16.80 n.d. 1 
2 Y2 15.06.10 24.00 2.70 1 27.70 n.d. 1 
3 Y3 25.06.10 20.30 n.d. 4.90 25.20 n.d. 1 
4 Y4 02.07.10 24.70 1.80 1.20 27.70 58.50 1 
5 Y5 06.07.10 15.90 1 0.50 17.40 41.70 1 
6 Y6 06.07.10 26.90 5.40 0.60 29.90 56.80 1 
7 Y7*!* 08.07.10 20.60 1.40 1.20 23.20 n.d. 2 
8 Y8 17.07.10 10.10 2.50 1.30 13.90 34.40 1 
9 Y9 18.07.10 36 1.80 3.20 41 n.d. 1 
10 Y10 29.06.10 16.10 1.60 0.40 18.10 n.d. n.d. 
11 YS1 ? 28 n.d. 3.50 31.50 n.d. n.d. 
12 YS2 ? 32.90 2.80 4.20 39.90 n.d. n.d. 
13 YS3 ? 12.60 n.d. 4.90 17.50 n.d. n.d. 
14 YS4 ? 28.30 0.90 0.80 30.00 n.d. n.d. 
15 YS5 ? 23.60 2 1.40 27.00 n.d. n.d. 
16 YS6 ? 20.30 n.d. 4.20 24.50 n.d. n.d. 
17 YS7 ? 14.70 4.30 4.30 23.30 n.d. n.d. 
18 YS8 ? 9.10 n.d. 2.80 11.90 n.d. n.d. 
19 YS9 ? 5.60 n.d. 1.40 7 n.d. n.d. 
20 YS10 ? 9.80 n.d. 2.80 12.60 n.d. n.d. 
21 YS11 ? 11.20 n.d. 3.50 14.70 n.d. n.d. 
22 YS12 ? 14.70 n.d. 2.10 16.80 n.d. n.d. 
23 YS13 ? 14 n.d. 2.80 16.80 n.d. n.d. 
24 YS14 ? n.d. 9.10 3.50 12.60 n.d. n.d. 
25 YS15 ? 11.90 n.d. 2.80 14.70 n.d. n.d. 
26 YS16 ? 3.50 7.20 5.60 16.30 n.d. n.d. 
27 YS17 ? 11.90 n.d. 2.10 14 n.d. n.d. 
28 YS18 ? n.d. 9.80 6.30 16.10 n.d. n.d. 
29 YS19 ? 10.50 n.d. 630 16.80 n.d. n.d. 
30 YS20 ? 8.57 2.03 0.70 11.30 n.d. n.d. 
31 YS21 ? 24 1 0.60 26.60 69.50 1 
32 YS22 ? /   /  /  / n.d. n.d. 
33 YS23 ? 17.50 3 0.70 21.20 n.d. n.d. 
34 YS24 ?  /  / / / n.d. n.d. 
35 YS25 ? 25.50 3.30 1.30 30.10 n.d. 1 
36 YS26 ? 27.20 1.90 1.10 30.20 n.d. 1 

Tab. 4: Nesting data, Yaniklar (n.d. = no data available, ? = nest date unknown, Y7*!* = Chelonia mydas) 
Tab. 4: Nestdaten Yaniklar (n.d. = keine Daten verfügbar, ? = Nistdatum unbekannt, Y*!* = Chelonia 
mydas) 
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  Nesting  Distance to sea (m) Tracklength     
Nr. Nest nr. Date  dry (m) moist(m) wet (m) total visible Bodypits 
37 YS27 No nest / /   / /   / /  
38 YS28 No nest /  /  /   / /  /  
39 YS29 ? 19.30 120 0.90 21.40 n.d. n.d. 
40 YS30 ? 13 1.80 1.30 16.10 n.d. 1 
41 YS31 ? 14.90 0.60 1.10 16.60 n.d. n.d. 
42 YS32 ? 32.30 n.d. 1.40 33.70 n.d. n.d. 
43 YS33 ? 9.50 0.70 1.50 11.70 n.d. n.d. 
44 YS34 ? 12.50 0.80 1.50 15.20 n.d. n.d. 
45 YS35 ? n.d. n.d. n.d. 11.10 n.d. n.d. 
46 YS36 ? 3.10 2.20 3.40 8.70 n.d. n.d. 
47 YS37 ? 27.20 1.70 1.10 30 n.d. n.d. 
48 YS38 ? 12.10 3.20 1.20 16.50 n.d. n.d. 
49 YS39 ? 44.90 2.10 1.20 48.20 n.d. n.d. 
50 YS40 ? 24.50 3.30 1,90 29.70 n.d. n.d. 

 

 

 

        Distance to       

Nr. Beach 
Track 

Nr. Date the sea (m) Length (m) Width (m) Bodypits 
1 Y 1 15.06.10 8.40 n.d. n.d. n.d 
2 Y 2 15.06.10 16.80 n.d. n.d. n.d 
3 Y 3 15.06.10 27.70 n.d. n.d. 1 
4 Y 4 16.06.10 5.60 n.d. n.d. n.d 
5 A 5 17.06.10 24.50 n.d. n.d. 1 
6 A 6 17.06.10 39.10 n.d. n.d. n.d 
7 A 7 17.06.10 63.40 n.d. n.d. n.d 
8 A 8 17.06.10 16.10 n.d. n.d. n.d 
9 A 9 17.06.10 14 n.d. n.d. n.d 

10 A 10 17.06.10 24.50 n.d. n.d. n.d 
11 A 11 17.06.10 11.20 n.d. n.d. n.d 
12 A 12 17.06.10 46.20 n.d. n.d. n.d 
13 A 13 17.06.10 12.60 n.d. n.d. n.d 
14 Y 14 18.06.10 7.70 n.d. n.d. n.d 
15 Y 15 19.06.10 29.40 n.d. n.d. n.d 
16 A 16 19.06.10 7 n.d. n.d. n.d 
17 Y 17 19.06.10 31.30 n.d. n.d. n.d 
18 A 18 19.06.10 11.90 n.d. n.d. n.d 
19 Y 19 19.06.10 28 n.d. n.d. n.d 
20 Y 20 20.06.10 4.20 n.d. n.d. n.d 
21 Y 21 20.06.10 21.70 n.d. n.d. n.d 
22 A 22 20.06.10 21.10 n.d. n.d. n.d 
23 A 23 20.06.10 14.70 n.d. n.d. n.d 
24 A 24 20.06.10 17.00 n.d. n.d. n.d 
25 A 25 21.06.10 39.30 n.d. n.d. n.d 
26 A 26 21.06.10 13.90 n.d. n.d. n.d 

Tab. 5: Emergences in Akgöl, Karatas and Yaniklar (n.d.: no data available,  marked nr. = 
nests,  Y7*!* = Chelonia mydas) 
Tab. 5: Landgänge in Akgöl, Karatas  und Yaniklar (n.d.: keine Daten verfügbar, 
 Markierte Nr. = Nester, Y7*!* = Chelonia mydas) 
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    Distance to     

Nr. Beach 
Track 

Nr. Date the sea (m) Length (m) Width (m) Bodypits 
27 Y 27 22.06.10 27.80 n.d. n.d. n.d 
28 A 28 22.06.10 25.70 n.d. n.d. n.d 
29 Y 29 24.06.10 12.50 n.d. n.d. n.d 
30 Y 30 24.06.10 10.30 n.d. n.d. n.d 
31 Y 31 25.06.10 25.20 n.d. n.d. 1 
32 Y 32 25.06.10 42.80 n.d. n.d. n.d 
33 A 33 25.06.10 48.30 n.d. n.d. n.d 
34 A 34 25.06.10 17.50 n.d. n.d. n.d 
35 Y 35 25.06.10 7.60 n.d. n.d. n.d 
36 A 36 25.06.10 4.90 n.d. n.d. n.d 
37 A 37 25.06.10 64.40 n.d. n.d. n.d 
38 A 38 25.06.10 14.40 n.d. n.d. n.d 
39 A 39 26.06.10 49.80 160 0.62 1 
40 Y 40 26.06.10 6.70 12.70 0.60 0 
41 A 41 26.06.10 11.10 24.10 n.d. 1 
42 A 42 26.06.10 16 n.d. 0.76 0 
43 A 43 26.06.10 40.80 100.50 0.63 0 
44 A 44 26.06.10 18.50 36.20 n.d. 0 
45 A 45 26.06.10 11.80 n.d. n.d. n.d 
46 A 46 28.06.10 26.30 57.20 0.50 1 
47 Y 47 28.06.10 28.20 57 0.70 1 
48 Y 48 28.06.10 n.d. n.d. n.d. n.d 
49 Y 49 29.06.10 18.10 n.d. n.d. n.d 
50 A 50 29.06.10 35.30 88.20 0.60 0 
51 A 51 01.07.10 14.40 32.30 0.65 0 
52 A 52 01.07.10 16.40 34.50 0.65 1 
53 K 53 01.07.10 15.40 23.80 0.70 0 
54 Y 54 02.07.10 27.70 58.50 0.65 1 
55 A 55 02.07.10 7.80 25.80 0.69 1 
56 A 56 02.07.10 10.70 20.60 0.67 1 
57 Y 57 04.07.10 13.30 n.d. n.d. n.d 
58 A 58 04.07.10 37.60 n.d. n.d. n.d 
59 Y 59 04.07.10 10.60 21.20 0.69 2 
60 A 60 04.07.10 30 38.50 0.65 1 
61 A 61 04.07.10 37 n.d. n.d. 3 
62 A 62 05.07.10 21.90 53 0.62 1 
63 A 63 05.07.10 22.40 54 0.68 1 
64 Y 64 05.07.10 58.50 82.10 0.63 1 
65 Y 65 05.07.10 8.20 16.40 0.65 0 
66 Y 66 05.07.10 n.d. n.d. 0.67 0 
67 Y 67 05.07.10 8 n.d. n.d. n.d 
68 Y 68 05.07.10 59.50 n.d. n.d. n.d 
69 A 69 05.07.10 10.20 21 0.67 1 
70 Y 70 06.07.10 1740 41.70 0.68 1 
71 Y 71 06.07.10 2990 56.80 0.67 1 
72 A 72 06.07.10 23.30 47.87 0.75 1 
73 Y 73 06.07.10 17,80 41.40 0.70 4 
74 Y 74 06.07.10 31,00 83.20 0.64 3 
75 Y 75 06.07.10 12.20 24.80 0.70 1 



    Distance to    
Track 

Nr. Nr. Date the sea (m) Length (m) Width (m) Bodypits Beach 
Y!*! 76 76 08.07.10 2320 n.d. 1.10 2 

77 Y 77 08.07.10 n.d. n.d. 0.73 n.d 
A 78 78 10.07.10 34.40 82.40 0.63 1 

79 A 79 10.07.10 66.40 113.20 0.79 4 
80 A 80 14.07.10 5.80 20.70 0.60 0 
81 A 81 14.07.10 16.90 43.10 0.73 1 

A 82 82 15.07.10 15.50 44.40 0.60 2 
83 A 83 15.07.10 10.80 37.65 0.60 1 
84 A 84 15.07.10 10.20 33.50 0.65 1 
85 A 85 15.07.10 12.70 42 0.50 1 

Y 86 86 17.07.10 13.90 34.40 0.64 1 
Y 87 87 18.07.10 41 n.d. n.d. 1 

88 Y 88 24.07.10 9 17.50 0.60 1 
89 Y 89 24.07.10 11.70 24.30 n.d. 1 
90 Y 90 24.07.10 16.30 22.90 0.56 2 
91 Y 91 24.07.10 12.60 23.90 0.78 1 
92 Y 92 24.07.10 12.80 23.40 0.70 2 
93 Y 93 24.07.10 11.20 29.40 0.65 1 
94 Y 94 24.07.10 14.50 15.50 0.60 1 
95 Y 95 24.07.10 11.30 23.30 0.60 1 
96 Y 96 24.07.10 12.20 24.40 0.70 1 
97 Y 97 24.07.10 11.90 25.60 0.70 1 
98 Y 98 30.07.10 10.60 20.20 0.50 1 
99 A 99 10.08.10 n.d. 46.10 0.75 2 
100 Y 100 13.08.10 n.d. 53.50 0.69 1 
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Fig.1: Bathers in Akgöl (Photo: I. Gröger) 
Abb.1: Badegäste in Akgöl (Foto: I. Gröger) 

 

Fig. 3: Caliper (Photo: I. Gröger) 
Abb.3: Schiebelehre (Foto: I. Gröger) 

 

 
Fig.2: Lonely tree (Photo: I. Gröger) 
Abb.2: Lonely tree (Foto: I. Gröger) 
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Fig.4: Cleaned up nest site  
(Photo: I. Gröger) 
Abb.3: Freigelegtes Nest   
(Foto: I. Gröger)  

 
Fig.5: Hatchling tracks (Photo: I. Gröger) 
Abb.5: Hatchling Spuren (Foto: I. Gröger) 
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Fig. 8:  Marking the nests in Akgöl (Foto: E. Rameder) 
Abb. 8: Nester markieren in Akgöl (Photo: E. Rameder)  

 

Fig. 13: Sandmining 
(Photo: E. Rameder) 
Abb. 13: Anthropogene Strandveränderungen 
(Foto: E. Rameder)

 

Fig. 14: Bodypit of Chelonia mydas (Photo: I. Gröger) 
 Abb. 14: Bodypit von Chelonia mydas (Foto: I. Gröger)
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Fig. 15: Comparison between a Caretta caretta (left) and a Chelonia mydas (right) track 
Abb. 15: Vergleich einer Caretta caretta (links) und einer Chelonia mydas (rechts) Spur 
Photos (Fotos): C. Fellhofer,  I. Gröger 

 

 
Fig. 16: Nesting sketch Yaniklar (Camp Onur - Lonely tree) 
Abb. 16: Nestplan Yaniklar (Camp - Lonely tree) 
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Fig. 17: Nesting sketch Yaniklar (Lonely tree - Karatas Beach) 
Abb. 17: Nistplan Yaniklar (Lonely tree - Karatas Beach) 

 

 
Fig.18 : Nesting sketch Akgöl 
Abb. 18: Nestplan Akgöl 
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The nesting behaviour of adult loggerhead (Caretta caretta) on Çaliş Beach 

(Fethiye, Turkey) in 2010 
Nicole Grätzl & Sophie Greistorfer  

 
KURZFASSUNG 

 

Zwischen 03.07. und 11.9. 2010 wurde am Strand von Çaliş (Fethiye, Türkei) ein Projekt zum 

Schutz und zur Erforschung der gefährdeten Schildkrötenart Caretta caretta durchgeführt. 

20 österreichische StudentInnen der Universität Wien haben über 70 Tage, das Nistverhalten 

der Schildkröten beobachtet und dokumentiert. 

In den täglichen Morgen- und Abendschichten an dem ca. 3km langen Strand wurden 

Landgänge der adulten Weibchen notiert, die entstandenen Spuren vermessen, sowie die 

Nester markiert. 

Da der Strand stark touristisch genutzt wird, entsteht durch die Bars und Hotels, sowie die 

Promenade, eine starke Lichtverschmutzung. Des Weiteren wird die Eiablage der 

Schildkröten durch Schirme und Liegen, sowie von Personen, welche sich in der Nacht am 

Strand aufhalten, gestört. 

Insgesamt wurden 17 Spuren und 21 Nester dokumentiert. Drei Schildkröten konnten bei 

einem Landgang, jedoch ohne erfolgreiche Eiablage, beobachtet werden. Diese Schildkröten 

wurden vermessen und anschließend markiert. 

Die erhobenen Daten sollen Rückschluss auf die Entwicklung der Population und auf die 

zunehmende Störung der Schildkröte auf dem vom Tourismus stark geprägten Strand geben.  

 
ABSTRACT 

 

Between 26.6. and 11.9.2010 at Çaliş Beach (Fethiye, Turkey) a conservation and research 

project on the loggerhead sea turtle (Caretta caretta) turtle was conducted.  

Over 70 days, 20 students from the University of Vienna observed and documented the 

nesting behavior of the sea turtles. In daily morning- and night shifts at the 3-km-long beach, 

the positions of the nests were marked and tracks were measured. 

Çaliş beach is a Special Protected Area, but there is a lot of light pollution because of the 

restaurants, bars and hotels for tourists and the strong promenade lighting.  

This year, three adult female turtles were observed, measured and tagged. 21 nests and 17 

tracks were found.  
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The data collection should provide information about the turtle population development and 

about the disturbance of the turtle nesting behavior. 

 

INDRODUCTION 
 
Compared to other turtles the loggerhead 

sea turtles have their nesting places in the 

greatest geographic range in terms of 

temperature and latitude; therefore they can 

be encountered everywhere in the 

Mediterranean Sea (Bolton, 2004). 

Loggerhead turtles are one of three sea 

turtles living in this ocean; the others are the 

leatherback turtle (Dermochelys coriacea) 

and the green turtle (Chelonia mydas) 

(Casale, 2010). 

Usually, Caretta caretta are not killed to 

obtain their meat, but the effects of 

commercial fisheries and habitat 

deterioration is reducing the loggerhead population. The carapace and the head of the adult 

loggerhead turtles is reddish brown, the lower side of the carapace is brighter, with diffuse 

dark margins. Compared to other species this turtle has a larger head and beak, probably 

because of their hard-shelled food, for example molluscs and crustaceans. These turtles lay 

one to seven clutches in one summer. Their nesting beach is not necessarily close to their 

foraging grounds, which are widespread.  

Fig.1: Location of Fethiye 
Abb.1: Lageplan von Fethiye (maps.google.at) 
 

The characteristic nesting beaches of Caretta caretta are sandy and wide with an unobstructed 

access from the sea, so that they can be easily approached by the turtles; they should also be 

high enough so that waves cannot overflow them (Bolton, 2004). 

Loggerhead turtles emerge on the beach at night; they first swim parallel to the shoreline for 

some time. When the turtles come ashore they pause for 10-30 seconds, and such similar 

pauses occur during the ascent to the beach (Hailman & Elowson, 1992). 

When a female turtle searches for a nesting site, she usually pauses at the site and then starts 

making a body pit. This involves turning the anterior edge of a flipper down in the sand and 

pushing the limb back so that sand is swept backward (Hailman & Elowson, 1992). 
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After making the body pit, the turtle starts digging a hole for the eggs. The egg chamber is at 

the bottom end of a cylindrical shaft that goes straight down into the sand.  

Systematic hind limb movements continue until a depth of ca. 45 cm is reached. 

The digging of the egg chamber is an energetically costly and complex phase of nesting. The 

female turtle remains stationary when laying eggs because the chamber is directly beneath the 

animal’s extended cloacal tube (Hailman & Elowson, 1992). 

After digging the nest the turtle camouflages the nest, with environmental material, by 

moments of the flippers. Then the turtle turns around and returns to the ocean. 

The beach in Çaliş, next to Fethiye (Fig. 1), is heavily used by tourism. With the lighted 

promenade and the picnic area, where Turkish families have barbecues, it is problematic for 

loggerhead turtles to emerge and dig their nests. Another problem is the lack of sea turtle-

relevant information, although it is a Special Protected Area, which makes it difficult to 

prevent tourists and local residents from impacting the ecosystem. 

 

MATERIAL AND METHODS 

 

From 26 June to 11 September 2010, students from the University of Vienna worked on a 

Caretta caretta protection project on Çaliş beach. This is a beach used by tourism. It is 3 km 

long with a lighted promenade. It belongs to a Special Protected Area, so that this nesting site 

of the endangered Caretta caretta sea turtle is protected by law. 

To document the nesting behaviour of the turtles, every day two shifts were done. In every 

shift the students walked the entire length of the beach.  

Before sunset, plastic netting on the nest cages had to be pulled down so that the baby turtles 

could not escape and could be collected during the night shift. This was necessary because of 

the light pollution from the bars and restaurants: the hatchlings would have run in the wrong 

direction and died because of exhaustion, heat in the morning or predators. 

In the night shift the route along the beach was walked four times, from 10.00 pm until 2.00 

am. In this shift the beach was monitored for adult turtles or their tracks.  

When an adult turtle came out of the sea, the team members had to stay calm and quiet in 

order not to frighten it. The best strategy was to sit or kneel down. 

If a tourist spotted a turtle, he or she was supposed to keep their distance: when a turtle is 

disturbed it can return to the sea without digging a nest. 

After the turtle dug its nest, it made its way back to the sea. At this time it was measured and 

tagged. One student held the turtle from behind so nobody could be bitten. With a wooden 
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calliper, the straight length (SCL) and width (SCW) of the carapace was measured; the curved 

length (CCL) and width (CCL) was measured with a tape. The data was collected in a field 

documentation booklet and afterwards transferred to data sheets. 

Old tags on the turtle were noted.  If there was no tag the turtle was marked on the right front 

flipper. Any other details such as epibionts or injuries were recorded; after this the turtle was 

released to the sea.  

When the time came for the first nests to hatch, which was about 45 days after the first nesting 

date, the search for hatchling tracks started. Because of the photo-orientation of the 

hatchlings, the focus was on the areas near the promenade lights. When tracks were found, 

this indicated a secret nest at the beginning of the tracks. A nest was called “secret” when 

nobody had seen an adult turtle digging it and no adult track was found, so that the hatchings 

were unexpected. 

 

After two weeks without seeing the track of an adult turtle, the night shifts were changed 

because the nesting season was over. Accordingly, only the nests were controlled and the 

team looked for hatchling tracks. If a secret nest was found it was marked and covered by a 

protective cage. 

On 14 August the night shift was changed a second time: only the nests were controlled 

(because any secret nests would have hatched by this time). In the morning shift, from 6.00 

am until 8.00 am, the tracks of the turtles that had come out after the end of the last night shift 

were measured and the nests were marked. When a track was found, the length and the width 

were measured and the number of body pits 

was noted. This procedure was done with 

every track, regardless whether there was a 

nest or not.  

To find the exact position of a nest, a metal 

rod was repeatedly carefully inserted into 

the sand at the location where nest was 

thought to be. At the exact position of the 

nest chamber, the sand is looser than 

elsewhere around the nest. Here the “shish” 

penetrates much more easily. 

To find a nest again, a triangulation was 

made. For the triangulation, three points 
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Abb. 2: Skizze einer Triangulation 

Fig. 2: Schematic illustration of a triangulation 



were needed: two landmarks, one on the left, one on the right sight, and the third one straight 

from the nest to the next landmark (Fig. 2). 

 

A stairway or some structure on the promenade could be 

used as a mark – something that stays the whole summer 

and is easy to relocate. 

Other measurements included the distance to the sea and 

the different (moisture) zones of sand. 

 

Metal cages were put over the nests. They were equipped 

with loose plastic mesh nets, to protect the nest and the 

hatchlings from predators and retain the turtles when 

they hatch (Fig. 3). 

This netting had to be pulled up every morning shift: if a 

hatchling emerges during the day, it must have a chance to find its way to the sea. 

 

Abb.3: Ein Käfig mit einem 
Hinweisschild und einem Netz, welcher 
zum Schutz des Nestes darüber 
platziert wurde (Foto: Elena Haeler). 
 

Fig.3: A cage with a sign and a mesh 
with which the sea turtle nests were 
protected (Photo: Elena Haeler). When a nest is dug too close to the waterline and in 

danger of being flooded, or when there are too many 

stones in the sand, a hatchery had to be made. The 

eggs were excavated and a similar nest was made at a 

safer place. 

 

RESULTS 

 

Nests 

On Çaliş Beach there were 21 nests in the nesting season 2010. Twelve of these nests were 

secret nests. Two-thirds of the secret nests were found in the area without a promenade wall 

(Fig. 6, Fig. 7 and Fig. 8). In contrast, half of the “normal” nests were near the wall. The 

“normal” nests (C1, C2, C4-C10) were dug between 14.06. and 10.07.2010 (Tab. 1). 

Compared with the last three years, the nesting time ended 18 days earlier (Federspieler & 

Sperandio, 2009; Olbrich & Pfabigan, 2008; Dornhofer & Lambropoulos, 2007). This year 

there were two more nests than the average number of the last 17 years (19 nests), but the 

overall trend appears to be declining (Fig. 4).  
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Fig. 4: Development of the number of nests in the years 1994 – 2010 on Çaliş Beach. The trend line 
shows a continuous decrease of the number of nests (y=-0.5515x+23.963; R2=0.2185). 
Abb. 4: Entwicklung der Nestanzahl in den Jahren 1994 – 2010 am Strand von Çaliş. Die Trendlinie 
zeigt eine stete Abnahme der Nestzahl (y=-0.5515x+23.963; R2=0.2185). 

 

The average distance of the nests to the sea next to the promenade was 13.1 m (n=10). Those 

nests along the promenade wall were 45% closer to the sea than the nests at sites without a 

promenade wall (23.8 meters; n=10) (Fig. 5). 
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Fig. 5: Nest distance to the sea in meters, arranged according to nesting date (C1-C10) or the date at 

which a secret nest was detected (CS1-CS12). Gray bars: nests in front of promenade wall; white 

bars: nests positioned away from the promenade.  

Abb. 5: Abstand der Nester in Meter von der Wasserlinie aufgereiht nach dem Datum des Nestbaues 

(C1-C10) und nach dem Datum des Auffindens (CS1-CS12). Die grauen Balken stellen die Nester bei 

der Promenadenmauer und die weißen die Nester abseits der Promenadenmauer dar.  

 

At nest number C2, two children took the cage off the nest, dug in the sand and took out two 

hatchlings. This was noticed by beach-goers, who opened the nest at 3.00 p.m. (3.8.2010) and 

carried about 30 hatchlings to the sea.  
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Dogs dug in nest number CS 8 (31.7.2010) and killed some hatchlings (personal 

communication: tourists on the beach) 

Nest numbers C1, C6 and CS 4 were flooded once. During the following morning shift, the 

wet sand was taken out of the nest and filled up with dry sand again. 

In Çaliş Beach, no hatchery was built during the nesting season 2010. 

 

Tracks 

A total of 17 tracks were found on Çaliş Beach. In nine cases, a nest was built. All of the eight 

unsuccessful emergences were located in the area north-west of Mimoza Beach Club, where 

there was no promenade wall. The average track length, which can be used as an indicator for 

the level of disturbance of the turtle or the quality of the beach, was 69.8 m. The shortest track 

length was 9.5 m und the longest was 124.4 m. The latter took a course through three rows of 

sun beds, between the poles of a hammock and around a tree, before turning back to the sea in 

a wiggly line (Tab. 1). 53% (9 nests in 17 tracks) of the observed tracks were associated with 

successful nesting. 
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red arrows: location of nests 
rote Pfeile: Lage der Nester 
 
white arrows: hotels and restaurants 
weiße Pfeile: Hotels und Restaurants 

22 Drainage 
21 Birlik Restaurant 

Fig. 6: Location of nests on Çalış 
Beach in the year 2010 and the 
nearby hotels and restaurants. 
Composite photo created using 
GIMP. 
Abb. 6: Lage der Nester am Strand 
von Çalış im Jahr 2010, sowie die 
angrenzenden Hotels und 
Restaurants. 
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weiße Pfeile: Hotels und Restaurants 

 

20 The Sand’s Beach Bar 
19 Sunset Garden Beach Club 
18 Surf Café 
17 Sunset Beach Club Appartments 
16 Picknick Area 
15 Mimoza Beach Club 
14 Letoon Hotel 
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C 10
CS 8

14

Abb. 7: Lage der Nester am Strand von Çalış im Jahr 2010, sowie die angrenzenden Hotels und 
Restaurants. Composite photo created using GIMP. 
(earth.google.de) 
 

Fig. 7: Location of nests on Çalış Beach in the year 2010 and the nearby hotels and restaurants. 
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Abb. 8: Lage der Nester am Strand von Çalış im Jahr 2010, sowie die angrenzenden Hotels und 
Restaurants.. 
(earth.google.de)

Fig. 8: Location of nests on Çalış Beach in the year 2010 and the nearby hotels and restaurants. 
Composite photo created using GIMP 
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Tab. 1: Overview of the nests at Çalış Beach in 2010. The beach zones (1-3) give information about 
the wetness of the sand in which the nests were laid. (n.d.: no data, -: no nest or track was observed) 
Tab. 1: Überblick über die Nester am Strand von Çalış im Jahr 2010. Die Standzonen (1-3) geben 
Information über die Feuchtigkeit des Strandes, in dem die Nester liegen. (n.d.: keine Daten, -: weder 
Nest noch Spur vorhanden ) 

NestNr. Date Distance 
to the 
sea(m)  

Track 
Nr. 

Total length 
of track (m) 

Track 
width  

Number 
of 

bodypits 

Dry zone 
(1) (m) 

Moist 
zone (2) 

(m) 

Wet 
Zone (3) 

(m) 

C1 14.06. 840 1 n.d. n.d. 1 4.70 2.30 1.40 

C2 16.06. 15.30 2 n.d. n.d. 1 10.70 3 1.60 

C4 18.06. 26.80 4 n.d. n.d. 1 24 1.50 1.30 

C5 20.06 15.40 5 n.d. n.d. 1 13.30 0.80 1.30 

C6 20.6. 10.30 6 n.d. n.d. 1 5.30 3 2 

C7 26.06. 14.30 7 n.d. n.d. 1 8.10 3.80 2.40 

C8 01.07. 12 8 n.d. n.d. 1 7 3.10 1.90 

- 05.07. 29.70 9 74.40 n.d. 2 n.d. n.d. n.d. 

- 09.07. 6.90 10 16.30 0.67 0 1.80 0 14.50 

C9 10.07. 1.20 11 32.30 0.70 1 8.30 5.70 3.20 

- 12.07. 3.90 12 9.50 0.66 0 n.d. n.d. n.d. 

- 13.07 43.40 13 124.40 0.66 3 40.30 1.40 1.70 

- 14.07. 37.70 14 92.90 0.66 1 33.40 2.70 1.60 

- 14.07. n.d. 15 52.20 0.66 1 22.40 3 0.70 

- 14.07. n.d 16 69.90 0.66 1 66.90 2.20 0.80 

- 15.07. n.d. 17 119 0.62 2 27.40 1.30 0.90 

C10 26.06. 14.2 - n.d. n.d. 0 10.90 2.50 0.80 

CS1 <14.06. 18.10 - n.d. n.d. 1 12.40 3.80 1.90 

CS2 <14.06. 24.50 - n.d. n.d. 1 21 1.80 1.70 

CS3 <14.06. 25.10  n.d. n.d. 1 21.60 1.80 1.70 

CS4 <16.06 8.90 - n.d. n.d. 1 550 2.20 1.20 

CS5 <18.06 24.50 - n.d. n.d. 1 21 1.80 1.70 

CS6 n.d. 15.72 - n.d. n.d. 1 11.30 3.17 1.25 

CS7 n.d. 15.90 - n.d. n.d. 1 8.30 4.10 3.50 

CS8 n.d. 29.30 - n.d. n.d. 1 16.60 10.80 1.90 

CS9 n.d. 34.80 - n.d. n.d. 1 32.50 1 1.30 

CS10 n.d. 27.22 - n.d. n.d. 1 21.60 2.50 3.06 

CS11 n.d. 14.20 - n.d. n.d. 1 n.d. n.d. n.d. 

CS12 n.d. n.d. - n.d. n.d. n.d. n.d. n.d. n.d. 
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Adults 

One adult turtle was seen in the period from 14.06. to 03.07.2010, when only morning shifts 

were done by the Turkish colleagues. From 03.07.2010 to 12.07.2010, two adult turtles were 

seen. After 12.07.2010, no further adult turtles were recorded on the beach. All three turtles 

were tagged on the right flipper and just one turtle had an epibiont (an organism living on the 

surface of another living organism, wikipedia.org). The average carapace lengths were 70 cm 

SCL and 76 cm CCL. The average carapace widths were 52 cm for the straight and 69 cm for 

the curved dimension (Tab. 2).  

Tab. 2: Size of the observed adult turtles on Çalış Beach in 2010 (CCL: curved carapace length, CCW: 
curved carapace width, SCL: straight carapace length, SCW: straight carapace width). 
Tab. 2: Daten der beobachteten adulten Schilkröten am Strand von Çalış im Jahr 2010 (CCL: curved 
carapace length, CCW: curved carapace width, SCL: straight carapace length, SCW: straight 
carapace width). 

Adult- 
number Date (2010)  

Track-
number Tag-number SCL (cm) SCW (cm) CCL (cm) CCW(cm) Epibionts 

1 26.06. 7 TR C 2145 73 52 74 70 0 

2 05.07 9 TR A 0988 73 58 84 76 1 

3 12.07. 12 TR A 0975 65 46 70 60 0 

 

DISCUSSION 

 

Nests 

Out of 21 nests, 58% were secret nests. This reflects the date at which the fieldwork began. 

Many turtles already had dug their nest before the project started. Another reason can be that 

the turtles often come ashore after 2 am, after the night shift had already stopped. Finally, 

turtles could also emerge between two beach patrols, each of which took about 35 minutes for 

one stretch. In the area north-west of the Sunset Beach Club, there were no public lights 

anymore, so tracks can be more easily overlooked.  

The number of tourists, the lights and the amount of garbage is apparently increasing from 

year to year (Federspieler & Sperandio, 2009); this could be an explanation for the decreasing 

trend in the number of nests (see also “Changes at Çaliş Beach”). 

Nests positioned in area of the promenade wall were 45% closer to the waterline than the 

other nests. One reason could be the condition of the substrate: in front of the promenade the 

beach is nearly exclusively sandy. In contrast to these good substrate conditions, a pebbly area 

starts after the Tuna Beach Hotel. At the promenade, the turtles found a suitable substrate 

directly where they emerged on the shore and didn’t have to crawl greater distances to find an 
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attractive nest place. Finally, however, the beach is less wide in front of the promenade wall, 

so the adult turtles didn’t have the possibility to crawl much further inland. There are also two 

rows of sun beds along most of the promenade wall, which impeded the search for a nesting 

site. 

The nest cages on the beach were indispensable. They protected the nests and, later the 

hatchlings from predators, such as dogs. Often they couldn’t prevent human intrusions. 

Despite the information sheets on the cages, people often used them as garbage bins or moved 

the cages. 

As addition to the triangulation, GPS data were taken. But it is very important to use the GPS 

data only as addition, not as alternative to the triangulation, because the accuracy of the GPS 

is only 3 meters. So nests could be easily lost when a cage was moved away by anyone.  

The reason why a relatively high percentage (53%) of the observed tracks were associated 

with successful nesting could be that other tracks might have been missed in the morning 

shift. This is because of the large number of people walking on the beach and obscuring them. 

Conspicuously, all tracks that were observed and not connected with a successful nest, were 

located in the area north-west of Sunset Beach Club where there was no promenade. A reason 

for this could be that there were less people walking around in this sector of the beach than in 

front of the promenade, where no unsuccessful emergences were recorded. Furthermore, the 

condition of the beach in this sector prevented the turtles from digging a nest. Rather then 

being sandy, this sector consisted largely of pebbles and cobbles, making it a less attractive 

nesting area. In front of the Sunset Beach Club, the Surf Café, the Garden Beach Club, the 

Madame Dudus Bar and the Birlik Restaurant, the cobbled beach was heaped up with sand to 

make the beach more attractive to the tourists. The turtles chose this “artificial” sand zone 

twice to dig a nest. Interestingly, there were several more attempts to dig a nest at this 

artificial sand zone, but the turtles were unsuccessful, probably because they reached the hard 

underlying cobble zone. Some tracks were very short. This could be a result of the tourists 

and their flashlights. Tourists as well as local residents want to see a turtle and don’t think 

about the consequences when they came too close to a turtle or take a photo with flash. Such 

adult turtles quickly returned to the sea or tried to get away from the people. One such an 

event occurred on 13.07.2010 at 2:30 am. This turtle made 3 body pits and tried to dig an egg 

chamber, but tourists and a waiter followed the turtle and took photos. That turtle crawled 

124.4 m on the beach.  
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Tracks 

53% of the observed tracks were associated with successful nesting. This seems to be high 

percentage, but probably not all tracks were noticed. Moreover the collection of the track data 

started on 03.07.2010, while the collection of nesting data had already started at 14.06.2010, 

by the Turkish students. That’s why this probably irregular percentage occurred, because if 

more tracks were noticed the percentage of successful nest would go down immediately. The 

results of the sea turtle project in 2010 at Çalış Beach show that the nesting time ended 18 

days earlier than in the last three years (Federspieler & Sperandio, 2009; Olbrich & Pfabigan, 

2008; Dornhofer & Lambropoulos, 2007). One possible reason for such a development could 

be the shift in temperature caused by global warming. In the future, it may become necessary 

to adjust project times to this development. 

Adults 

Three adult female turtles were seen during the observation time. It is unclear, how many 

female turtles came ashore, to dig all the nests at Çalış Beach. They could crawl ashore in the 

time between the night and the morning shift. The sources of disturbance for the turtles were 

light pollution, noise, and garbage. 

 

It would be a big step forward if local residents were better motivated to protect Caretta 

caretta. They know that these sea turtles exist, but apparently care little about their survival. 

In Çalış Beach there should be signs at the beach, as well as permanent information booths for 

the tourists in order to communicate how to behave in a Special Protected Area like Çalış 

Beach. Our info desk, open only during the summer months, is the only possibility to inform 

interested people about sea turtles and how visiters can help protect this valuable species.  

 

REFERENCES 

 

Bolten, A. B. and Witherington, B. E.: Loggerhead Sea Turtles, Smithsonian Books, 

Washington, 2004 

 

Casale, P. and Magaritoulis, D.: Sea turtles in the Mediterranean, International Union for 

Conservation of Nature (IUCN), 2010 

 

 41



Dornhofer, E. and Lambropoulos, M.: Adult Caretta caretta at the beach of Çalış (Turkey). 

In: Nature Conservation Field Course: Loggerhead sea turtles (Caretta caretta) in Turkey, 

Mediterranean Sea, Universität Wien, 2007 

 

Federspieler, R. and Sperandio, M.: The nesting behaviour of adult Caretta caretta on Çaliş 

beach. In: Nature Conservation Field Course: Loggerhead sea turtles (Caretta caretta) in 

Turkey, Mediterranean Sea, Universität Wien, 2009 

 

Hailman, J. P. and Elowson, M.: Ethogram of the nesting female loggerhead (Caretta 

caretta), Herpetologica, 1992  

 

Olbrich, K. and Pfabigan, S.: The nesting behaviour of adult Caretta caretta on Çaliş beach. 

In: Nature Conservation Field Course: Loggerhead sea turtles (Caretta caretta) in Turkey, 

Mediterranean Sea, Universität Wien, 2008 

 

http://earth.google.de/ (20.12.2010) 

http://en.wikipedia.org/wiki/Epibiont (20.12.2010) 

http://maps.google.at/ (20.12.2010) 

 

 42



                                                                                    43  
 

Caretta caretta hatchlings in Akgöl and Yaniklar 2010 

Ludwig Sommer, Katharina Baron 

Kurzfassung 

Im Laufe des Meeresschildkrötenprojektes wurden folgende Fragestellungen beantwortet: 

Nest- und Hatchlingsrate, Hatchlinge, die das Meer erreicht haben, Predation und Nesterfolg 

inklusive verschiedener Embryonalstadien, der Inkubationszeit und der Schlupfdauer. 

Desweiteren war Teil der Fragestellung das Vermessen und Analysieren der 

Nestproportionen, sowie dem Abstand des Nestes zum Meer. 

In der Zeit zwischen dem 26. Juni und dem 11. September wurde der Strand observiert. 

Hatchlinge und ihre Spuren wurden gezählt und für die Datenverarbeitung notiert. Fünf Tage 

nach dem letzten Schlupf wurden die Nester geöffnet. 

So ergaben sich 72 Nester inklusive 1 Nest von Chelonya mydas. Insgesamt wurden maximal 

3884 Hatchlinge anhand der leeren Eierschalen gezählt. Die aufgenommenen Spuren wurden 

unterteilt in die Kategorien: Hatchlinge, die das Wasser erreicht haben, tote Hatchlinge durch 

Predation und Hatchlinge, die durch Hitze gestorben sind. 

 

Abstract 

In this part of the project we were interested in the nests and hatching rates in combination 

with hatchling numbers reaching the sea and predation, nesting success including embryonic 

stages, incubation time as well as hatch time. Additionally, we measured and analyzed the 

proportions of the nest chamber and the distances of the nests to the sea.  

Between 26 June and 11 September the beach was inspected for hatchlings. Tracks and 

hatchlings (dead or living) were counted and recorded. Five days after the last hatch the nests 

were excavated. 

The total number of nests (in Yaniklar (49) and Akgöl (23)) was 72, including 1 nest by 

Chelonia mydas. 68 nests were excavated. The number of hatchlings reaching the sea was 

between 1991 (min.) and 3884 (max.). Tracks were differentiated between those that reached 

the sea and those in which hatchlings were predated or died due to the morning sun. 
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Introduction  

The sea turtle project of the University of Vienna is based on three different parts: scientific 

research, conservational biology and protection of the Loggerhead sea turtle (Caretta caretta). 

Since 1993 there hae been a cooperation between the University of Vienna and several 

universities in Turkey as well as the EKAD society. In this year the University of Vienna 

cooperated with EKAD. The fieldwork was located at two different Turkish coastal areas near 

Fethiye (province Mugla). These two different regions were Yaniklar/Akgöl and Calis beach, 

which are both special protected areas. In 2010, students from the University of Vienna were 

present from 26.06. to 11.09.2010. 

In 2007, Hofstädter and Wurth described a total number of 83 nests, 5901 eggs and a total of 

4357 empty shells; the hatch rate was 74%, the number of predated hatchlings 8%, the total 

number of dead embryos 740 and the total number of unfertilized eggs 774. The minimum 

number of hatchlings reaching the sea was 2502 based on counted tracks, and the maximum 

number of hatchlings reaching the sea based on the difference between empty shells and dead 

hatchlings was 3776.  

In 2008, Mader and Trimmel reported a total of 65 nests, 3027 hatchlings reaching the sea 

(nearly 60% of the total number of hatchlings), and a total of 5380 eggs. In Yaniklar nearly 

half of the eggs did not hatch; most of them were in early embryonic stages. In Akgöl 22% 

did not hatch and nearly half of those were in an early embryonic stage. 

In 2009, Sonnleitner and Westenberg reported a total of 77 nests; 11 of them hatched after the 

Austrian students left. 5690 eggs were documented, of which 2% were unfertilized. 69% of 

the fertilized eggs hatched. 15% died in the early embryonic stage. An average of 52 eggs 

hatched in each nest. 3841 empty shells and an overall hatch rate of 67% were reported. The 

number of hatchlings reaching the sea was between 2540 (min. estimate) and 3417 (max. 

estimate). 

In the following, we describe the part of the project dealing, with hatchlings. Here, we were 

interested in: nests and hatching rates together with numbers reaching the sea and predation, 

nesting success including embryonic stages, incubation time as well as hatch time. 

Additionally we measured and analyzed the proportions of the nest chamber and the distances 

of the nests to the sea.  

 



Material and Methods  

Between 26 June and 11 September the morning shift started at 06:0, with at least two 

students on each of the two beaches (Akgöl and Yaniklar incl. Karatas Beach).   

During these shifts, all found nest were marked with stone half-circles open to the sea, and all 

barriers including stones, wood or garbage in front of the nest on the way to the sea were 

removed. 

These located nests were than triangulated with at least 3 different points and marked on the 

data sheets (see Figure 1) in order to ensure that the exact position of the nests could be 

located at any time.  

 
Figure 1: Exact position of a nest based on triangulation 
Fig. 1: Exakte Nestposition der Triangulationsvermessung 
 

The nests were subsequently checked every morning to determine whether they were in an 

appropriate condition. 

This control included examining whether there were stones inside or above the nests, and 

whether dead hatchlings were present. If so, they were removed and the dead ones buried 20 

m behind the nest. Living hatchlings were released into the sea, depending on the time, sun 

and physical conditions of the hatchlings. In case it was too late (too hot) or the physical 

condition of the animals was bad, they were brought to the camp in a small bucket (filled with 

a bit of moist sand and covered with a dark towel) and released in the evening after sunset at a 

dark beach site.   
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Moreover, the beach was inspected for hatchling tracks and hatchlings on the way to the sea 

or, if they were misoriented on their way into other directions. Tracks and hatchlings (dead or 

living) were counted and recorded and the hatchlings were treated as described before (see 

paragraph before).  

Five days after the last hatch, the nests were excavated: Then the nests were dug up and all 

eggs, dead or living hatchlings removed. Then the eggs were counted in different categories: 

empty shells, hatchlings still living inside the nest, dead hatchlings in the nest, unfertilized, 

and total number of fertilized eggs. The fertilized eggs included those that were empty and 

three different embryonic stages (early, middle and late).  

After this procedure the proportions of the chamber were measured, including data on the 

depth to the top eggs, to the bottom- and the diameter of the chamber as well as the distance 

to the sea.  All remains were afterwards replaced into the nests and filled up with sand. 

The data analysis took place in Vienna after digitizing the datasheets. 

Results 

The total number of nests in Yaniklar (44+1) and Akgöl (23) was 68 (excavated nests) 

including 1 nest by Chelonia mydas. There were further 4 nests which did not hatch until the 

end of the project and therefore no datasheets were filled out.  The observed number of 

hatchlings was between 1991 as a minimum number based on tracks, and 3884 as a maximum 

number counting the empty shells. Tracks were differentiated between hatchlings that reached 

the sea (1798), those with predated hatchlings (222) and dead due to the sun (42). Fig.2 shows 

the percentages of these three categories. For example, hatchlings were predated on land by 

vertebrates (dogs) and crustaceans (beach crabs), and eggs were predated by insect larvae. 
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Figure 2: Differentiation of tracks (reached sea, predated, dead due to sun) 
Fig. 2: Unterscheidung der Spuren (Hatchlinge, die das Wasser erreicht haben, tote Hatchlinge durch 
Prädation und Hatchlinge, die durch Hitze gestorben sind)  



Based on the excavations there were a total of 814 unfertilized eggs and 4550 fertilized eggs, 

separated into four categories: empty shells (4148), early (79), middle (41) and late 

embryonic stages (288).  

The following graphs (Fig.3a, b, c) show the distribution between these categories. 

 
Figure 3a: Distribution of egg categories (total) 

Fig. 3a: Verteilung der Eikategorien 
 

Figure 3b: Egg categories (Akgöl) 
Fig.3b: Eikategorien (Akgöl) 

Figure: 3c: Egg categories (Yaniklar) 
Fig. 3c: Eikategorien (Yaniklar) 

 

In all the nests, dead (136) and living hatchlings (185) were counted; predated eggs were 

observed. 
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The following measurements of the nest were made, yielding the following averages: depth to 

the top eggs (0.28m), depth to the bottom of the nest (0.48m), the diameter of the nest 

chamber (0.25m) and the distance of the nest to the sea (24.63m). 

The data includes the results of the Chelonia mydas nest; empty shells (36), hatchlings still 

living (1) and dead (2) inside the nest, unfertilized eggs (47), fertilized eggs (51), early (11), 

middle (3), late embryos (1), total number of eggs (98) and hatchlings reaching the sea (33). 

Also included are the depth to the top eggs (0.55m), to the bottom (0.66m) and the diameter 

of the nest chamber (0.28m). 

 

Discussion 

A total number of 1991 hatchling tracks were counted (3884 empty shells). Possible reasons 

for this discrepancy could be the quality and structure of the beach (e.g. stones, rain, 

vegetation, vehicle tracks) or the number of hatchlings hatching at the same time (crossover 

of tracks). 

The dead embryos can be explained by several causes such as fungal infestation, invertebrate 

predation (for example Tenebrionidae larvae), the nest distance to the sea (too close to the 

sea), as well as weak embryos that failed to hatch, and other causes such as failed embryonic 

development, or premature excavation. 

Because 55 nests were so-called “secret nests”, the incubation time was not possible to 

estimate for all nests (excluding secret nests: 48 days in average). Secret nests were defined as 

nests that were laid before 26 June and therefore not detected by students at the starting time 

of the incubation. 

There is a discrepancy in nest numbers between the Adult data sheets (72 nests) and the 

Hatchling data sheets (68 nests). One explanation is that four nests did not hatch until 11 

September and therefore the missing four Hatchling data sheets were not filled in. Another 

reason could be double counting or the counting of nests that later turned out not to be any 

nests. 

 



 

Figure 4: Comparison with the categories hatchlings (green), eggs (blue), nests (red) in 2007 - 
2010 
Fig. 4: Vergleich zwischen den Kategorien: Hatchlinge (grün), Eier (blau), Nester (rot) von 
2007 bis 2010 

Figure 5: Comparison Number of number of nests in 2007, 2008, 2009 and 2010Y=Yaniklar, 
A=Akgöl) 
Fig. 5: Vergleich der Anzahl der Nester von 2007, 2008, 2009 und 2010 (Y=Yaniklar, A=Akgöl) 

 

Figure 4 shows the comparison of three categories (hatchlings, eggs, nests) during the last 

four years. Because in Figure 4 the nest bars are not clearly visible, Figure 5 compares the 

nests during the last four years in more detail. 

We will discuss these three categories one by one. 

Hatchlings: In 2007 the minimum number of hatchlings reaching the sea was 2502 based 

on counted tracks, and the maximum number of hatchlings reaching the sea based on the 

difference between empty shells and dead hatchlings was 3776 (Hofstädter and Wurth, 2007). 

In comparison, Mader and Trimmel (2008) described 3027 hatchlings reaching the sea.  They 

did not differentiate between the counted tracks (minimum) and the maximum number of 

hatchlings based on empty shells and dead hatchlings. In 2009 the number of hatchlings 

reaching the sea was between 2540 and 3417 (Sonnleitner and Westenberg, 2009). In 2010 

the correspondoing values were 1991 (counted tracks) and 3884 (empty shells minus dead 

hatchlings). 
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Empty shells: In 2007, Hofstädter and Wurth described 5901 eggs and a total number of 4357 

empty shells. In 2008 a total number of 5480 eggs was counted, as well as 3279 empty shells 

(Mader and Trimmel, 2008). Sonnleitner and Westenberg reported 5690 eggs and 3841 empty 

shells in 2009. In 2010 a total number of 5336 eggs and 4148 empty shells were documented. 



                                                                                    50  
 

 

 Nests: In 2007, Hofstädter and Wurth described a total number of 83 nests, Mader and 

Trimmel described a total number of 65 nests in 2008 and, in 2009, Sonnleitner and 

Westenberg described a total number of 77 nests. In 2010, 68 nests were documented (the 

adult count 72). 
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Nest Nr. 

Hatchlings 
alive in 
nest 

Dead 
hatchlings  

Unfertilized 
eggs 

Fertilized 
eggs  

Early 
embryo 

Middle 
embryo

Late 
embryo

Total 
nr. 
ofeggs 

empty 
shells 

Hatchlings 
reached 
sea 

Depth of 
nest 
chamber: 
top 
eggs(m) 

Bottom 
of nest 
chamber
(m) 

Diameter of 
nest 
chamber(m) 

Nest 
distance 
to sea (m) 

A1 0 2 8 64 1 0 1 72 62 29 0,33 0,50 0,30 29,50 
A2 0 0 1 61 0 1 23 62 32 28 0,20 0,40 0,25 50,50 
A3 0 0 1 1 0 0 1 2 0 17 0,22 0,44 0,23 23,50 
A4 6 27 0 71 1 0 18 71 52 16 0,32 0,49 0,19 36,30 
A5 0 0 36 51 6 2 29 87 14 13 0,38 0,47 0,31 6,10 
A6 0 2 8 45 1 1 0 53 43 20 0,31 0,40 0,19 21,20 
A7 3 10 30 55 0 3 22 85 30 20 0,22 0,43 0,19 19,00 
A8 2 3 1 62 1 1 6 63 54 36 0,32 0,54 0,19 33,10 
A9 0 0 7 65 0 0 2 72 63 60 0,26 0,42 0,20 13,20 
AS01 3 2 21 70 2 0 3 91 65 58 0,23 0,48 0,24 27,50 
AS02 1 0 9 69 2 1 9 78 57 4 0,21 0,47 0,24 7,20 
AS03 1 0 6 109 2 0 0 115 107 49 0,36 0,46 0,27 24,80 
AS04 0 0 16 30 1 4 3 46 22 31 0,18 0,41 0,26 20,84 
AS05 4 0 8 57 0 0 5 64 52 20 0,21 0,44 0,25 22,10 
AS06 0 0 20 10 0 0 0 30 10 0 0,08 0,30 0,17 35,70 
AS07 / / / / / / / / / / / / / / 
AS08 32 12 0 82 2 0 0 82 80 52 0,18 0,37 0,25 33,40 
AS09 4 5 1 68 0 1 0 69 67 25 0,21 0,47 0,25 60,00 
AS10 2 0 5 75 0 0 1 80 74 29 0,26 0,44 0,29 24,50 
AS11 0 0 2 89 0 0 0 91 89 45 0,42 0,73 0,25 57,10 
AS12 0 0 6 88 0 0 0 94 88 58 0,25 0,40 0,20 27,30 
AS13 4 0 3 69 2 0 18 72 49 49 0,38 0,48 0,26 15,70 
AS14 0 0 0 74 0 0 0 74 74 29 0,15 0,44 0,24 25,70 
AS15 x x x x x x x x x x 0,22 0,37 0,24 33,00 
Y1 0 0 12 64 1 0 0 76 63 15 0,24 0,49 0,25 19,40 
Y2 1 0 2 64 1 0 0 67 64 7 0,37 0,57 0,26 24,40 
Y3 0 0 12 58 0 1 1 114 56 51 0,26 0,52 0,28 35,70 
Y4 4 4 2 49 1 1 2 56 49 45 0,50 0,65 0,22 24,20 
Y5 0 0 8 55 5 1 0 63 49 49 0,32 0,53 0,22 14,70 

Tab1: Excavation data of all nests in Yaniklar and Akgöl; / - not excavated 
Tab1: Gesamtdaten aller Nestausgrabungen in Yaniklar und Akgöl; /- nicht ausgegraben 
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Y6 0 0 40 27 1 1 1 67 27 27 0,07 0,43 0,23 27,70 
Y7 
Chel.myd 1 2 47 51 11 3 1 98 36 33 0,55 0,66 0,28 21,50 
Y8 / / / / / / / / / / / / / / 
Y9 7 1 10 66 0 0 18 76 48 27 0,25 0,50 0,15 41,20 
Y10 5 0 3 87 3 0 0 90 84 58 0,39 0,58 0,23 14,50 
YS1 11 5 2 111 0 0 5 113 106 32 0,22 0,54 0,31 31,50 
YS2 0 0 7 113 1 0 3 124 109 40 x 0,48 0,25 39,90 
YS3 0 0 0 83 4 1 1 83 77 40 0,34 0,72 0,22 25,00 
YS4 0 0 108 0 0 0 0 114 6 5 0,20 0,35 0,25 28,50 
YS5 3 0 8 118 0 1 5 126 112 89 0,21 0,30 0,25 27,00 
YS6 3 7 3 77 1 0 35 80 41 20 0,24 0,49 0,24 31,50 
YS7 0 0 4 69 2 1 0 73 66 45 0,38 0,65 0,28 29,00 
YS8 0 0 4 63 1 2 1 67 59 24 0,23 0,37 0,22 15,60 
YS9 3 0 7 73 0 2 0 80 71 35 0,15 0,35 0,26 9,50 
YS10 2 0 50 24 1 1 7 74 15 13 0,21 0,45 0,23 15,30 
YS11 0 1 18 76 1 1 3 94 71 57 0,25 0,51 0,20 18,10 
YS12 8 4 9 85 2 0 4 94 79 51 0,34 0,49 0,32 19,60 
YS13 0 1 63 27 0 1 1 90 25 19 0,19 0,50 0,26 20,60 
YS14 7 7 3 102 1 2 2 105 97 40 0,35 0,50 0,29 13,30 
YS15 3 1 2 86 1 0 0 88 85 41 0,38 0,48 0,24 17,70 
YS16 6 1 2 89 0 1 0 91 88 40 0,15 0,45 0,25 13,40 
YS17 4 7 15 58 0 1 3 73 54 47 0,24 0,44 0,31 15,00 
YS18 5 3 3 82 0 0 0 85 82 26 0,21 0,45 0,32 16,50 
YS19 0 0 7 80 1 3 5 87 71 32 0,31 0,40 0,26 16,30 
YS20 5 17 22 60 4 1 2 82 53 13 0,26 0,53 0,25 9,20 
YS21 0 0 32 57 2 1 1 89 53 53 0,43 0,55 0,25 24,40 
YS22 / / / / / / / / / / / / / / 
YS23 0 0 2 88 0 0 1 90 87 14 0,29 0,46 0,30 20,00 
YS24 0 1 18 55 5 1 7 73 42 2 0,25 0,47 0,22 23,90 
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YS25 0 1 8 90 0 0 13 105 77 74 0,23 0,39 0,29 31,70 
YS26 1 0 15 29 0 0 9 44 20 12 0,26 0,44 0,28 25,00 
YS27 / / / / / / / / / / / / / / 
YS28 / / / / / / / / / / / / / / 
YS29 0 0 0 63 0 0 0 63 63 2 0,23 0,67 0,26 21,40 
YS30 2 0 15 115 0 0 1 130 115 38 x 0,40 0,18 x 
YS31 1 3 1 89 0 0 0 90 89 8 x 0,40 0,20 x 
YS32 18 0 0 83 2 0 2 83 79 63 0,36 0,28 0,23 x 
YS33 9 0 13 64 2 0 2 77 58 58 0,20 0,45 0,18 4,80 
YS34 1 1 0 74 0 0 0 74 74 25 0,23 0,43 0,19 16,90 
YS35/YS36 1 1 7 103 4 0 1 110 96 95 0,30 0,37 0,29 10,70 
YS37 3 0 23 73 0 0 5 96 68 51 0,36 0,64 0,35 21,50 
YS38 5 1 8 95 0 0 5 103 90 41 0,35 0,61 0,28 16,30 
YS39 0 0 8 54 0 0 0 66 54 48 0,21 0,42 0,28 47,70 
YS40 4 4 2 56 0 0 0 58 56 45 0,32 0,50 0,22 29,20 
Sum 185 136 814 4550 79 41 288 5434 4148 2338 17,73 32,21 16,79 1576,54 
Average 2,80 2,06 12,33 68,94 1,20 0,62 4,36 82,33 62,85 35,42 0,28 0,48 0,25 24,63 
STABW 4,86 4,41 17,58 25,24 1,86 0,90 7,31 21,91 26,67 20,25 0,09 0,09 0,04 11,20 
%Anteil     15,18 84,8 ### 10,05 70,59 100 76,33 43,03         
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