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Caretta caretta in Tunisia: Natural History and Report of a New 
Regular Nesting Area
 Five sea turtle species have been recorded in the Mediterra-
nean Basin (Delaugerre 1988; Rivera et al. 2011); however, only 
three species occur regularly. The Leatherback (Dermochelys 
coriacea) regularly enters the Mediterranean for foraging, with 
no documentation of nesting activity to date (Casale et al. 2003). 
The Green Turtle (Chelonia mydas) breeds only in the eastern 
Mediterranean, with the main nesting populations occurring in 
Turkey, Cyprus, and Syria (Kasparek et al. 2001; Rees et al. 2008). 
The Loggerhead (Caretta caretta) is the most common species, 
widely distributed in the Mediterranean Sea, with an average 
of 7200 nests documented annually (Casale and Margaritoulis 
2010). However, nesting is almost entirely confined to the east-
ern Mediterranean Basin, with the main nesting sites being con-
centrated in Greece, Cyprus, Turkey, and Libya (Casale and Mar-
garitoulis 2010). Minimal to moderate nesting has been recorded 
in Egypt, the Gaza strip, Lebanon, Israel, Italy, Syria, and Tuni-
sia (Campbell et al. 2001; Margaritoulis et al. 2003; Casale and 
Margaritoulis 2010). Recently, sporadic nesting has also been 
recorded in the western Mediterranean, namely in Spain, Cor-
sica, Sicily, and along the Tyrrhenian coast of Italy (Delaugerre 
and Cesarini 2004; Casale et al. 2012). The Loggerhead is the only 
species of sea turtle known to nest on Tunisian beaches (Laurent 
et al. 1990). 
 Since the initiation of monitoring of sea turtle activity in 
the Mediterranean (nesting, foraging, bycatch, and live/dead 
strandings), it was evident that Tunisian beaches represent the 
westernmost nesting grounds, albeit minor, for Loggerheads in 
the southern Mediterranean (Laurent et al. 1990), as there are no 
records of regular Loggerhead nesting activity in Algeria or Mo-
rocco (Casale and Margaritoulis 2010). However, the full distri-
bution of nesting activity in Tunisia remains poorly documented. 
Many potential nesting sites have not been monitored since the 
first mission of WWF in Tunisia (Laurent et al. 1990) and only one 
monitoring program has been implemented since 1997, on the 
Kuriat Islands, which are considered to be the only regular Log-
gerhead nesting site in Tunisia (Casale and Margaritoulis 2010). 
Tunisia has many other potentially suitable sites for Loggerhead 
nesting, with nesting activity being occasionally reported on var-
ious beaches by local inhabitants (Laurent et al. 1990).
 In this paper we aim to increase available information about 
Loggerhead nesting activity in Tunisia. At a national scale, we as-
similated all available records from the published literature of 
Loggerhead records and nesting events to determine this spe-
cies’ distribution in Tunisia since the 18th century. At a local scale, 

we report the nesting activity of Loggerheads at Essir beach in 
the city of Chebba (Mahdia Governorate). We describe the char-
acteristics of the beach and identify possible threats to nesting 
activity. 
 Methods.—Tunisia has approximately 1250 km of coastline, 
of which 400 km is sandy beaches. A third of the coastline is lo-
cated in the western basin of the Mediterranean Sea and is main-
ly characterised by a rocky zone with intermittent small beach-
es. The remaining coastline extends along the eastern basin of 
the Mediterranean and is mainly characterized by large sandy 
beaches.
 Our observations took place on the beaches of Chebba, 
which is located on the eastern coast of Tunisia (35°14‒N, 11°9‒E). 
Chebba is situated 60 km N of the city of Sfax and 30 km S of the 
city of Mahdia (locality 11 in Fig. 1). The Chebba coast extends 
29 km and includes several small islands. Almost all of the Cheb-
ba shoreline is rocky, with dead sea grass (Posidonia oceanica) 
deposited on submerged rocks; however, there are two sandy 
beaches: Sidi Massouad (length 100 m and mean width 25 m) 
and Essir (length 400 m and mean width 35 m). The Kuriat Is-
lands represent the closest known Loggerhead nesting sites and 
are located about 65 km N of Chebba (locality 10 in Fig.1). 
 Our investigations were based on several lines of evidence, 
including 1) information received from people frequenting the 
two beaches at night; 2) records of recently hatched turtles being 
captured in fishing nets close to the beach; and 3) direct obser-
vations made by us from 2003–2013. We did not dig to confirm 
the presence of potential nests. We used only track morphology 
to infer whether a clutch had been laid or not and made direct 
observations of hatchling turtles on the beach.
 Results.—The first reports of the presence of Loggerheads 
in the Gulf of Gabes were made in 1889 (Servonet 1889). Subse-
quently, the presence of Loggerheads was mentioned by Olivier 
(1896) in the region of Tunis and Bizerte, Mayet (1903) and Seurat 
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(1934) in the Gulf of Gabes, Mosauer (1934) in Sfax, and Blanc 
(1908, 1935) and Domergue (1959) along the entire coast of Tuni-
sia. According to these authors, Loggerheads were very common 
throughout Tunisia. Other publications have reported the pres-
ence of large numbers of sea turtles, which were probably Log-
gerheads; according to Bouchon-Brandely and Berthoule (1890) 
and Charcot (1924), sea turtles were very common in the areas 
of Sousse and Banc des Esquerquis (northeastern Bizerte), with 
fishing boats potentially landing five or six turtles a day.
 There is a paucity of published information about Logger-
head nesting activity in Tunisia. According to Blanc (1935), Log-
gerheads lay eggs on the islands, islets, and deserted beaches 
of Tunisia. Knoepffler (1962) and Parent (1981) mentioned that 
Loggerheads nest on “petite Syrie” (Gulf of Gabes) and the beach 
of Bougrara. However, Argano (1979) stated that the eastern 
coast of Tunisia represented the most important region in North 
Africa for Loggerhead nesting activity, considering the immense 
range of uninhabited beaches.
 In the past, intense and widespread nesting has been ob-
served along the Tunisian coastline; however, nesting numbers 
subsequently collapsed because of habitat degradation and in-
tense fishing activity (Bradai et al. 2008). According to Laurent 
et al. (1990), Schleich et al. (1996), Bradai (2000), Chaeib et al. 
(2011), and the testimonies of the fishermen and local habit-
ants, there is evidence of past nesting activity on the beaches of 
Salakta, the beaches between Chebba and Gdhabna, Eddouwira 
beach, the beaches between Mahdia-Hiboun (locality 5, Fig. 1) 
and Ras Dimas (locality 4, Fig. 1), the beaches of Ghannouche 
(Gabes; locality 7, Fig. 1), the beaches between El Bibane, Zarzis, 
and the Libian border (locality 9, Fig. 1), the beaches of Nabeul 
(locality 2, Fig.1), the beaches south of Hammamet (locality 3, 
Fig. 1), and the beaches of Kerkennah Island (locality 6, Fig. 1) 
and Sidi Mehrez (Jerba Island; locality 8, Fig. 1). Only Groom-
bridge (1990) reported Loggerhead nesting activity in northern 
Tunisia, at Cape Serrat (locality 1, Fig. 1). The identity of nest-
ing sea turtles in Tunisia as Loggerheads was first confirmed be-
tween 1987 and 1988 by Laurent L. and A. Jeudy de Grissac (Lau-
rent et al. 1993; Fig. 1), on a beach situated between Ras Dimas 
and Mahdia (25 km south off Monastir), the Kuriat Islands (15 
km off the coast near Monastir), and at Sidi Massaoud beach in 
Chebba (Ellouze 1996; Fig. 1).
 The southern part of the Gulf of Gabes (Tunisia) is consid-
ered to be an important overwintering and foraging region for 
juvenile and adult Loggerheads in the Mediterranean (Laurent 
and Lescure 1994; Margaritoulis et al. 2003). However, nesting 
activity has not been reported on the beaches between Sfax and 
the border of Libya (RACSPA 2001). 
 The Kuriat Islands are two small islands (Little Kuriat and 
Great Kuriat) off the east coast of Tunisia that represent the only 
known stable and regularly used nesting site for Loggerheads in 
Tunisia (Casale and Margaritoulis 2010). However, only a small 
number of nests are deposited each year, with annual numbers 
ranging from 3–15 (Jribi et al. 2009). Since 1993, nesting activity 
was not recorded in Hiboun or between Mahdia and Ras Dimas 
beaches (Ellouze 1996). In addition, nesting has not been report-
ed on Sidi Massaoud beach since 1997 and this nesting area was 
considered to be used only irregularly (Casale and Margaritoulis 
2010).
 After the initial record of Loggerhead nesting activity on Sidi 
Massaoud beach in Chebba (Fig. 2) in 1994 (two nests) and in 
1995 (one nest; Ellouze 1996), follow-up surveys during 1996–
2000 recorded no further nesting activity. This lack of nesting 

Fig. 1. Distribution of nesting sites of Caretta caretta in Tunisia. Black 
circles: literature sites. Red rectangles: documented nesting sites. 1) 
Cape Serrat; 2) Nabeul; 3) Hammamet; 4) Ras Dimas; 5) Mahdia; 6) 
Kerkennah Island; 7) Ghannouche (Gabes); 8) Sidi Mehrez (Jerba Is-
land); 9) El bibane to Libyan borders; 10) Kuriat Island; 11) Chebba.

Fig. 2. Nesting area in Chebba. A) Essir beach; B) Sidi Massouad 
beach.
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was possibly due the physical artificial alteration of this beach 
(Bradai et al. 2008; pers. observ.). However, during the summer 
of 2003, vacationers found hatchlings on the road close to Essir 
beach (probably due to artificial lighting behind the beach diso-
rienting the hatchlings and drawing them inland). Since then 
and until summer 2013, hatchling turtles have been recorded 
emerging from the sand of Essir beach every summer (from mid-
August to the mid- September) or have been caught in fishing 
nets close to the coast (Fig. 3). The crawl tracks of nesting females 
were recorded on Essir beach from late June to July in 2005 and 
2008. Recently, female Loggerheads have possibly shifted nest-
ing locations from Sidi Massaoud beach to Essir beach, about 
1.24 km further north (Fig. 2). This change in nest-site fidelity is 
probably a consequence of disturbance affecting Sidi Massouad 
beach, where a large section of beach area has been destroyed 
(Fig. 4). Sidi Massouad beach decreased from 150 m in length 
and 50 m in width at the central point during 1994 (Ellouze 1996) 
to 100 m in length and 25 m in width at the central point during 
2013 (pers. observ.; Fig. 4A). Although Essir beach is also sub-
ject to intensive human recreational use during summer, in July 
2013, a total of 97 hatchling turtles emerged from two nests at 
Essir Beach (Fig. 2). Many of them where found lost on the road 
paralleling the beach by local people. However, in September 
2013 hatchling turtles were found for the first time since 1997 at 
Sidi Massouad beach, possibly in relation to a reduction of hu-
man disturbance.
 Discussion.—Our observations, in combination with the lit-
erature review of turtle nesting activity, indicate that the number 
of Loggerhead nesting beaches in Tunisia may be underestimat-
ed and that Chebba beaches represents the southernmost regu-
lar nesting site for Loggerheads in Tunisia. In summer 2013, a 
dead adult female was found at Eddouwira beach. This suggests 
that nesting activity may also exist between this unfrequented 
beach and Ghabna beaches. Our observations indicated that the 
nesting period on Chebba beach is limited to the last two weeks 
of June and the first two weeks of July, which is similar to that 
recorded at almost all the Mediterranean nesting sites (Margari-
toulis et al. 2003). According to Ellouze (1996), the hatching suc-
cess (percentage of eggs hatched) and hatchling emergence suc-
cess (percentage of hatchling emerged) on Chebba beach were 
81% and 74%, respectively, indicating that this beach is suitable 
for incubating Loggerhead nests. On the Kuriat Islands, which is 
currently the only location in Tunisia where Loggerhead nesting 
beaches have been monitored and protected, the mean hatching 
success and hatchling emergence success were 73% and 70%, re-
spectively (Jribi et al. 2006).
 The sea turtle nesting season in Tunisia coincides with the 
tourist high season, both occurring during the summer months 
of June to August. Certain tourism activities may prevent turtles 
from nesting. The Loggerhead sea turtle is subject to several 
threats in the area of Chebba beach, both on the beach and in the 
sea. On Chebba beach, camping and sun-umbrellas risk dam-
aging nests through piercing the eggs and potentially lowering 
incubation temperatures (Fig. 4B). When incubation tempera-
tures drop below 24°C, embryonic development stops irrevers-
ibly (Yntema and Mrosovsky 1982). In addition, the lowering 
of incubation temperatures might alter hatchling sex ratios, as 
more males are produced at temperatures below 29°C (Kaska 
et al. 1998). The artificial lights adjacent to or directly behind 
the beach (harbor and corniche) have been shown to disorient 
hatchlings, which are attracted to light, consequently increas-
ing the time that hatchlings spend on the beach, increasing their 

vulnerability to desiccation or predation by cats and sea birds 
that frequent Chebba beach (Lorne and Salmon 2007). The me-
chanical cleaning of Essir beach (to remove rubbish and sea 
grass) and the use of four-wheel drive cars on the beach obliterate 
turtle tracks and nests, which confounds monitoring routines 
and more importantly may destroy nests (through compacting 
the sand and crushing eggs). The physical alteration of the Essir 
nesting beach (due to the placement of sun-umbrellas, sunbeds, 

Fig. 3. Emergent hatchling turtle on Essir Beach, Chebba (17 August 
2013).
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Fig.  4. Anthropogenic activity in the nesting area of Caretta caretta in 
Chebba. A) Sidi Massouad beach; B) Essir beach.
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boardwalk, two wooden cabins, and beachfront construction) 
and reduction in nesting habitat through building permanent 
structures on the beach of Sidi Massouad may prevent female 
turtles from reaching a suitable nesting location on the beach, 
leading to a direct impact on hatchling emergence and hatching 
success. Evidence of this threat was observed in September 2010, 
when more than 100 hatchlings were found dead, trapped under 
a boardwalk that is installed every summer in the first week of 
July. Furthermore, human use of the beach at night risks disturb-
ing female turtles and may prevent them from emerging onto the 
beach to nest. In Tunisia, in addition to mortality rates caused by 
fishing methods (Jribi et al. 2007), marine turtles may, on occa-
sion, be intentionally killed by some fishermen in Chebba.
 At present, national marine turtle conservation strategies in 
Tunisia are primarily focused on reducing the at-sea mortality 
of adult and juvenile Loggerheads (Jribi et al. 2010; Casale et al. 
2010) and on protecting the nesting sites on the Kuriat Islands. 
Beyond the Kuriat Islands, the protection of nests on beaches 
along the Tunisian coastline would contribute appreciably to-
ward improving Loggerhead numbers and, possibly, genetic 
diversity. Therefore, large-scale national surveys are required to 
determine whether other previously described areas with low 
levels of Loggerhead nesting activity, such as Chebba, might also 
have undetected nesting activity. To support the conservation of 
Loggerhead sea turtles, we strongly recommend the introduc-
tion of a large-scale conservation approach that reduces at-sea 
mortality in parallel with protecting known and suspected nest-
ing areas, through a nationwide replicated survey of all potential 
nesting sites.

Acknowledgments.—We are very grateful to two anonymous re-
viewers for their substantial contribution to the improvement of this 
article. We thank R. Ben Hassine for field assistance and S. Nouira, S. 
Karra, and M. N. Bradai for providing literature.
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Inferring Sea Turtle Recapture Rates Using  
Photographic Identification 
 The ability to consistently identify individuals over time is 
essential when studying population parameters such as growth 
rates, age structure, migratory movements, survivorship, resi-
dency, and population size (Stevick et al. 2001; Williams et al. 
2002; McMahon et al. 2007). Individual recognition often is ac-
complished by capturing animals and applying a unique marker 
such as artificial tags or brands that allow for identification upon 
recapture (McMahon et al. 2007). Such marking techniques are 
successfully used by many capture-mark-recapture (CMR) stud-
ies; however, marked animals may experience adverse physio-
logical or behavioral effects as a result of the capture process and 
marking procedure and markings may cause pain or infection, 
reduce survival and reproduction, or increase risks of entangle-
ment (see Walker et al. 2012 for a review). Additionally, the loss 
of identification markers can compromise estimates of demo-
graphic parameters (Arnason and Mills 1981; McDonald et al. 
2003). 
 Identifying individuals by their natural markings serves as an 
alternative to physically marking animals and is a technique that 
has been used in long-term studies of a variety of terrestrial and 
aquatic species (see Morrison et al. 2011 for a review). The pro-
cess, known as photographic identification (hereafter referred to 
as photo-ID), involves photographing distinctive characteristics 
(i.e., spot, pigmentation, or scale patterns, dorsal fin shape and 
scarring) of an individual to determine if it is a new capture or 
a recapture (Wursig and Jefferson 1990; Kelly 2001; Frisch and 
Hobbs 2007; Speed et al. 2007). Photo-ID techniques have been 
used to examine a wide range of population parameters, some 
of which include the effect of human interactions on animal be-
havior (Constantine 2001; Samuels and Bejder 2004), estimates 
of survival (Langtimm et al. 2004), population size (Karanth and 
Nichols 1998; McClintock et al. 2013), growth rates (Graham and 
Roberts 2007), the prevalence of disease (Thompson and Ham-
mond 1992; Bennet et al. 2000), foraging behavior and group dy-
namics (Hoelzel 1993), and site fidelity and movement patterns 
(Karlsson et al. 2005; Baird et al. 2008).
 Most studies of sea turtle populations use external (e.g., 
plastic or metal Inconel) and/or internal (e.g., Passive Inte-
grated Transponder [PIT]) tags to identify individuals (Balazs 
1999). These tagging methods have greatly improved our under-
standing of sea turtle movements, reproductive biology, strand-
ings, growth rates, and residency (Balazs 1999); however, errors 

associated with tag loss have been identified (Balazs 1982; Mros-
ovsky and Shettleworth 1982; Bjorndal et al. 1996; Bellini et al. 
2001; Rivalan et al. 2005; Reisser et al. 2008; Braun McNeill et al. 
2013), as have complications with the tagging, handling, and 
capture processes (Nichols and Seminoff 1998; Broderick and 
Godley 1999; Wyneken et al. 2010). Photo-ID is becoming an in-
creasingly popular tool for the study of sea turtles because of its 
nonintrusive nature and the low-cost of digital technology, and it 
is a technique that has been used to examine a variety of demo-
graphic characteristics and conservation issues related to turtle 
populations (McDonald and Dutton 1996; Bennett et al. 2000; 
Bounantony 2008; Pauwels et al. 2008; Reisser et al. 2008; Scho-
field et al. 2008; Jean et al. 2010; Lloyd et al. 2012; Goncalves and 
Loureiro 2013). For instance, photo-ID has been used to avoid 
the repeat satellite tagging of individual sea turtles (Schofield et 
al. 2013a,b), revise remigration estimates (McDonald and Dut-
ton 1996), identify the number of individuals potentially injured 
by boat strikes (Schofield et al. 2013a), examine the regression 
of fibropapillomas (Bennett et al. 2000), assess behavioral inter-
actions of conspecifics (Schofield et al. 2007), estimate tag loss 
(Reisser et al. 2008), and determine operational population sex 
ratios (Schofield et al. 2009; Hays et al. 2010) and breeding peri-
odicity (Hays et al. 2010). 
 Beginning in 1989, the National Marine Fisheries Service 
(NMFS) instituted an in-water CMR project using traditional 
tagging methods (double Inconel tagging since 1989 and PIT 
tagging since 1995) to identify individual loggerhead (Caretta 
caretta), green (Chelonia mydas), and Kemp’s ridley (Lepidochel-
ys kempii) sea turtles in the estuarine waters of North Carolina 
(Epperly et al. 1995). However, beginning in 2008, permitting re-
strictions prevented the application of tags to turtles captured 
during a fishery-dependent catch-per-unit-effort (CPUE) study 
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