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On the occurrence of Leatherback Turtles
Dermochelys coriacea (VANDELLI, 1761),
in Tunisian waters (Central Mediterranean Sea)

(Testudines: Dermochelydae)

Zum Vorkommen der Lederschildkréte, Dermochelys coriacea (VANDELLI, 1761)
in den Gewissern vor Tunesien (Zentrales Mittelmeer)
(Testudines: Dermochelydac)

Sami KARAA & IMED JRIBI & ABDERRAHMEN BOUAIN
& MARC GIRONDOT & MOHAMED NEJMEDDINE BRADAT

KURZFASSUNG

Insgesamt liegen aus der Literatur und mit den hier présentierten neuen Daten 51 Beobachtungen der
Lederschildkrote Dermochelys coriacea (VANDELLI, 1761) aus den Gewdssern vor der Kiiste Tunesiens aus dem
Zeitraum 1907-2011 vor.

Die meisten der vermessenen Weibchen und Mannchen waren erwachsen (Panzerldnge entlang der Wol-
bung > 145 cm). Schildkrétenfunde erfolgten das ganze Jahr iiber, die meisten davon in der mittleren und siid-
lichen Untersuchungszone. Dabei wurden die Schildkrdten vor allem im Siiden von Tunesien in warmen Perioden
des Jahres beobachtet, was mit dem zahlreichen Auftreten von Quallen zu dieser Jahreszeit zusammenhéngen
konnte.

Sechsunddreiflig von 51 Nachweisen (70,58 %) stammen aus Beifang der Fischerei wobei Stellnetze die
grofite Bedrohung fiir Lederschildkroten in dieser Region darstellen. Die erhohte Fundhaufigkeit der
Lederschildkrote fallt zeitlich mit dem vermehrten Auftreten anderer Quallenfresser wie dem Mondfisch Mola
mola zusammen. Systematische Uberwachung der Lederschildkréten und das Sammeln der Daten ist notwendig,
um das Wissen iiber Verbreitungsgebiet, Verhalten und Erndhrung der Art in tunesischen Gewéssern zu vermehren.

ABSTRACT

A total of 51 records of the Leatherback Turtle, Dermochelys coriacea (VANDELLI, 1761) from Tunisian
waters during 1907-2011, are reviewed based upon published literature and present records.

Most measured females and males were adult (curve carapace length, CL > 145 cm). Findings occurred
throughout the year, mostly in the central and southern study zones. However, more turtles were observed in the
south during the warm period of the year possibly related to the abundance of jellyfishes during that season.

Thirty-six out of 51 records (70.58 %) derived from fishery bycatch; gillnets are the dominant threat to
leatherbacks in the region. The relatively high frequency of the Leatherback coincides with an increased presence
of other jellyfish consumers, such as the sunfish Mola mola. Systematic monitoring and Leatherback data collec-
tion is necessary to increase the knowledge on this species’ distribution, behavior and feeding in Tunisian waters.
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INTRODUCTION

The Leatherback Turtle, Dermochelys
coriacea (VANDELLIL, 1761), is a highly neg-
atively impacted and inadequately under-
stood marine turtle which subsists almost
entirely on jellyfish and other gelatinous
zooplankton (JAMES & HERMAN 2001).
Following a sharp global population decline
over the past two decades (SpOTILA et al.

2000), this huge turtle is currently listed as
critically endangered in the world conserva-
tion Union Red List (IUCN 2011) and is
included in Appendix I of the Convention
on International Trade in Endangered
Species of Wild Flora and Fauna (CITES).
Due to its thermoregulatory skills (i.e.,
functional endothermy), Leatherbacks occur
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Fig. 1: Distribution of recoveries of Leatherback Turtles, Dermochelys coriacea (VANDELLI, 1761), in the
Tunisian Sea. Record numbers refer to corresponding numbers (No.) in Table 1.

ADb. 1: Verteilung der Funde von Lederschildkréten, Dermochelys coriacea (VANDELLI, 1761) im Tunesischen
Meer. Die Numerierung der Funde korrespondiert mit den Nummern der Nachweise (No.) in Tabelle 1.

even at unusual high latitudes and, thus
have the widest distribution range among all
sea turtle species (PALADINO et al. 1990).
Nesting colonies are distributed mainly in
the tropics, but the turtle regularly utilizes
temperate seas during its trans-oceanic jour-
neys (BRONGERSMA 1972; HAYS et al. 2004).

Leatherbacks observed in the Mediter-
ranean Sea are of Atlantic origin; their re-

production could occur in Guyana, Trinidad,
Suriname and Gabon (DuGuy 1983, 1986;
GIRONDOT & FRETEY 1996; ECKERT 1998;
FOSSETTE et al. 2008; SONMEZ et al. 2008).
Reproduction in the Mediterranean, if it
occurs, is exceptional (LESCURE et al. 1989;
GROOMBRIDGE 1990).

In Tunisia, leatherbacks have been de-
scribed since the beginning of the century
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(BLanc 1908). HEeLDT (1933) compiled
captures and stranding of five individuals of
this species along Tunisian coasts from
1930 to 1933. Recently, data on Leather-
backs were collected by BRADAI et al. (2004).
However, information on Leatherback
Turtles in Tunisia was mainly focused on a

listing of their records without reviewing its
distribution and its threats.

This work reviews information on D.
coriacea in Tunisian waters, which will pro-
vide wildlife managers additional informa-
tion for conservation planning in the area.

MATERIALS AND METHODS

Records and data on the size, weight,
sex, condition at the time of recovery, and
method of the recovery of Leatherback
Turtles from the coastal and offshore waters
of Tunisia were compiled based on the
existing scientific and grey literature,
including technical and scientific congress
reports, as well as on unpublished/personal
observations (BLanc 1908; HeLDT 1933;
HAcHAICHI & Rais 1985; LAURENT et al.
1990; BRADAT et al. 2004).

Specimens were classified as stranded
or incidentally caught and the fishing gears
were indicated. When available, lengths of
specimens were indicated. Turtles with a
curved carapace length (CL) less than 105
cm were considered juveniles (STEWART et
al. 2007).

Given that the minimum size of repro-
ductive females generally used as the
threshold of maturity, varies by location and
population (STEWART et al. 2007), and the
nesting sites of the Mediterranean Leather-
backs are not known, CL = 145 cm was
arbitrarily taken as the minimum size to
determinate sex at maturity according to the

RESULTS AND

This report compiled 51 (42 from the
literature and nine unpublished) records of
Leatherback Turtles in Tunisian waters
(Table 1 and reference therein). Consider-
ing that Tunisia’s coastline covers 1,200 km,
representing about 2.5 % of the coasts of the
Mediterranean (about 46,000 km), and that
the number of Leatherbacks recorded repre-
sents about 10 % of the entire Mediterrane-
an Leatherback records (based upon 411 in-
dividual records from CASALE et al. [2003]),

external aspect of the tail. Tail length, a trait
that changes with age, is longer in the male
than in the female, therefore the presence of
the large and muscular prehensile tail which
extends well beyond the carapace character-
ize the adult male (WIBBELS 1999).

To analyze the spatio-temporal distri-
bution of the Leatherback records, the
coasts of Tunisia were arbitrarily divided
into three zones: the north (from the border
with Algeria to Kélibia), the center (from
Kélibia to Chebba) and the south, viz. the
Gulf of Gabes (from Chebba to the Libyan
border) (Fig. 1).

Spatio-temporal repartition (north,
center and south) was analyzed using a gen-
eralized linear model with multinomial dis-
tribution and logit link function. Independ-
ent variables were the months of capture or
stranding, the status (dead or alive) and the
curve carapace length. First order interac-
tions were included during the fit. Inde-
pendent variables with non-significant effect
(p > 0.05) were eliminated until all remain-
ing effects were significant.

DISCUSSION

the frequency of occurrence of Leather-
backs in this area is about four times higher
than the average of the entire Mediterranean
Sea. Although a bias due to the difference
in fishing and/or research effort cannot be
totally excluded, such analysis suggests that
the Tunisian waters are of some importance
for the Leatherback Turtles as either a cross-
ing point in their movement between the
north and the south Mediterranean or as a
foraging habitat rich in jellyfish.
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Distribution

A significant difference in the frequen-
cy of records was observed among the three
zones (y2 = 7.88; p < 0.05). Leatherbacks
were mainly recorded in the south (49 %; n
= 51) whereas 29.41 % and 21.56 % of the
records were reported in the north and in the
center, respectively. Since it is assumed that
specimens originate from the Atlantic,
which is closer to the north and central than
south Tunisian coasts, the high proportion
of Leatherbacks recorded in the south raises
questions about their spatial distribution.
The imbalanced frequency of observations
could result from some potential method-
ological biases that should be taken into
account. First, the numbers of stranded
specimens were more likely to be reported
in the south than in the other areas where
some sites are not accessible and character-
ized by the absence of coastal communities.
Second, the Gulf of Gabes, as the most pro-
ductive fishing area in Tunisia (ANONYMOUS
2006) and a region that includes many non-
selective fisheries consistently producing
catches of the Loggerhead Turtle, Caretta
caretta (LINNAEUS, 1758) (ECHWIKHI et al.
2011), could explain the many cases of
bycatch of the Leatherback in the region.
Moreover, the Leatherback was clearly bet-
ter known (as “wild turtle” or “black turtle”)
to the fishermen of this region, than those of
the center and in the north of Tunisia.

Based on the available recovery dates
(n = 48), findings were present throughout
the whole year in all studied areas (Figs. 1,
2) with no seasonal differences between the
northern, the central and southern Tunisian
coasts (y2=2.66; p = 0.44) (Fig. 2A). Since
it is assumed that the specimens originate in
the Atlantic, this also suggests that the
species is present in the Tunisian waters all
the year round, without an evident seasonal
movement pattern. However, when ana-
lyzed using the generalized linear model
(GLM), the month effect becomes signifi-
cant (Center—Month effect ¢t = -2.4736, p <
0.02; South—Month effect # = -2.6067, p <
0.01). In the North, the highest numbers of
observations were reported at the end of the
year, whereas in the center and south most
observations were made at the beginning of
the year (Fig. 2B). However, large standard

errors for the parameters hamper making
definitive conclusions.

The temporal/seasonal distribution of
the Leatherback should be viewed cautious-
ly because of (1) the small sample size, (2)
the fishing effort that could affect seasonal
observations especially in the south (JABEUR
et al. 2000), (3) the presence of potential
feeding grounds that could provoke the con-
centration of animals in particular areas and
(4) the increase of the human fishing activi-
ties, which is responsible for the findings
rather than the actual temporal distribution
of the species.

The increase of fishing activities in the
warm period of the year is simultaneous
with jellyfish blooms when planktonic food
is available in great abundance (UNEP,
2007; FekI et al. 2008) which is essential for
the Leatherbacks’ feeding. Thus, BRADAI et
al. (2004) described the effect of the jelly-
fish blooms, especially Pelagia noctiluca
(FOrsSKAL, 1775), on the prevalence of the
Leatherback Turtle along the east Tunisian
coast at the end of the summer and in
autumn. Information about Pelagia noctilu-
ca, a jellyfish apparently endemic to the
Mediterranean and perhaps the only species
of jellyfish from which regular population
fluctuations are known (Goy et al. 1989;
LicaNDRO et al. 2010), shows that climatic
conditions including low rainfall, high tem-
perature and high atmospheric pressure
appear to correlate well with the P. noctilu-
ca blooms between May and August. These
conditions occurring during the reproduc-
tive period of this jellyfish species are likely
to influence its reproductive success (MILLS
2001).

Anthropogenic impact

Most records (70.58 %; n = 36)
derived from incidental capture in fisheries.
Seventeen out of these refer to live speci-
mens. Specimens reported by fishermen
were caught by drift nets (2; 3.92 %), tram-
mel nets (5; 9.80 %); bottom trawl (4; 7.84
%), coastal fisheries (10; 19.60 %) and
unknown fishing gear (15; 29.41 %).

Despite the turtle project operating in
the Gulf of Gabés since 2004, which focus-
es particularly on longline fishing, and the
fact that the pelagic longlining is considered



Leatherback Turtles in Tunisian waters 71
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Fig. 2: Spatio-temporal distribution of records of the Leatherback Turtle Dermochelys coriacea (VANDELLI,
1761), in the Tunisian Sea. A - Number of records per month. The dashed line represents the average value;
B - modeled distribution of Leatherback records from the zones north, central and south during the year.

Abb. 2: Raumlich-zeitliche Verteilung der Funde von Lederschildkroten Dermochelys coriacea (VANDELLI, 1761)
im Tunesischen Meer. A - Anzahl der Nachweise pro Monat. Die strichlierte Linie bezeichnet den
Durchschnittswert; B - modellierte Verteilung von Lederschildkrétenfunden auf die Zonen
Nord, Mitte und Siid im Laufe des Jahres.

the major source of Leatherback mortality
worldwide (SPOTILA et al. 2000; LEWISON et
al. 2004), no interactions with this gear has
been detected. This behavior is similar to
that described by CASALE et al. (2003) in
which Mediterranean Leatherbacks were
caught mainly in the set/drift gillnets (at
least 36.0 %). Comparisons between long-
line catch rates in the Atlantic (WATSON et
al. 2004) and the Mediterranean (CASALE et
al. 2003) show that the Atlantic catch rate is
54 times higher. This suggests that the fre-
quency of Leatherbacks is much lower in
the Mediterranean than the Atlantic, and so
bycatch in Mediterranean fisheries was con-

sidered to have a negligible impact on the
population (CASALE et al. 2003).

Evidence of collisions with boats was
detected in two cases of adult turtles in
north Tunisian waters (see Table 1, turtles #
14 and 51). Turtle # 14 was captured alive
in trammel nets in 25 m deep water; this tur-
tle was placed in a pool filled with seawater,
but died after three days. Turtle # 51 strand-
ed alive but died the day after its discovery;
its necropsy showed a heavy plastic sheet
and several pieces of plastic of about 170 g
in the intestine, with no clear evidence of
digestive tract blockage.
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Fig. 3: Frequency distribution by age class of Leatherback Turtles Dermochelys coriacea (VANDELLL, 1761),
recovered in the Tunisian Sea (n = 35).
Fig. 3: Haufigkeitsverteilung nach Altersklassen der geborgenen Lederschildkréten, Dermochelys coriacea
(VANDELLI, 1761) im Tunesischen Meer. (n = 35).

Size and sex

Sex was determined only for approxi-
mately a fifth of documented species: six
specimens were reported to be female (three
through observation of ovaries at necropsy,
one having externally a short tail and two
through an unknown method) and four to be
male (one through observation of the testes
at necropsy and three determined by the
presence of the elongated tail).

Size-class analysis based upon ani-
mals with known carapace length (n = 35)
showed that the curved carapace lengths
(CL) ranged between 100 and 210 cm;
twenty-two were categorized as large
mature (CL > 145 cm), twelve as small
mature (105 < CL < 145 cm) and one indi-
vidual as a large juvenile (CL = 100 cm)
(Fig. 3); small juveniles were never report-
ed. Based on size distribution analysis,
EcCkERT (2002) suggested that Leatherbacks
spend their early juvenile stage (until reach-
ing CL of about 100 cm) in tropical waters,
probably because of thermal constraints.
Consequently, in the Atlantic, these juve-
niles are probably not migrating as far to the

north as the Strait of Gibraltar and, thus can-
not enter the Mediterranean (comp.
BRONGERSMA (1972). As aresult, only large
juveniles and adults of both sexes immigrate
into the Mediterranean Sea and Tunisian
waters and one may hypothesize that they
do this most likely for feeding reasons .

If at least some adult Leatherbacks do
not leave the Mediterranean basin, one can
speculate on the potential presence of nest-
ing beaches/events. However, even contin-
uous presence of Leatherback Turtles in
Tunisian waters seems not to implicate
breeding in the Mediterranean since regular
nesting of the species is not known. There
is a single report of nesting and two juvenile
specimens in Italy (BRuNO 1978) as well as
of a nesting attempt in Israel (SELLA 1981).
On the other hand, Leatherbacks are well
known for their long travels over the oceans
(BioRNDAL 1997). The presence of Trinidad
Leatherbacks in Turkey (northeastern Medi-
terranean) (SONMEZ et al. 2008) as well as
other records in the east Mediterranean may
indicate that the Mediterranean Sea is a for-
aging area for Atlantic Leatherbacks.
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CONCLUSIONS

This study reports organized data
regarding the occurrence of the Leatherback
in Tunisian waters. Due to their big size and
rare occurrence, the finding of a Leatherback
Turtle is considered an exceptional event that
is usually reported.

Despite that Dermochelys coriacea
was generally regarded as an oceanic
species that does not have a neritic juvenile
and adult phase (BOLTEN 2003), this chelon-
ian was regularly mentioned in stranding
events and bycatch reports throughout the
year in Tunisian waters. This behavior was
also described in many areas of the world;
in North Carolina waters, in early May,
Leatherbacks appeared to enter near shore
waters, coincident with the appearance of
jellyfish (EpPERLY et al. 1995). The Leather-
back was also described to regularly forage
in Australian continental shelf and inshore
waters, even as shallow as three meters
deep, from July to September (Livpus 2009).

Although Tunisian waters were never
considered a high-use habitat for Leather-
back Turtles in the Mediterranean, this
analysis suggests their importance as a for-
aging habitat for the species. This may be
due to both the Atlantic surface currents
entering the Mediterranean Sea (CRESPO et
al. 1988) and the abundance of jellyfish
along the Tunisian coasts (BRADAI et al.

2004). But maybe, the specimens caught in
the shallow waters of the Gulf of Gabeés
come from another area of concentration of
the Leatherback in the south Mediterranean
Sea, for instance the Aegean Sea (CASALE &
MARGARITOULIS 2010).

Data presented in this study suggest
the potential relevance of the Tunisian
waters, and especially the Gulf of Gabes, as
a foraging habitat for Leatherbacks within
the Mediterranean, as it could be an impor-
tant habitat for other large pelagic verte-
brates, e.g., the fin whale Balaenoptera
physalus (KARAA et al. 2012) or their nerit-
ic developmental stages, e.g., for Green and
Loggerhead Turtles (BRADAI et al. 2009;
KARAA et al. 2012).

Bearing in mind the position of
Tunisia in the central Mediterranean Sea,
this region is an important passageway for
the Mediterranean Leatherback Turtle.
These turtles may enter the Mediterranean
Basin without finding the way home to their
nesting/hatching beaches. Therefore, and
from a conservation point of view, the
authors recommend that the Tunisian
waters, and especially the Gulf of Gabes, be
included as a target area in recovery effort
planning for the conservation of the sea tur-
tles in the region, the Leatherback in partic-
ular.
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